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From Sayings of the Fathers

The Individual and Social Justice

If I am not for myself, then who will be for me?
And if I am only for myself, then what am I?
And if not now, when?

Hillel, 110 BCE – 20 CE∗

The Individual and the Dilemma of Government

Pray for the peace of the government; for, except for the fear of that, we
should have swallowed each other alive.

R. Hanina, born around the year 20 CE

Be cautious with the government, for they do not make advances to a man
except for their own need. They seem like friends in the hour of their advan-
tage, but they do not stand by a man in his hour of adversity.

Rabban Gamliel, around the year 230 CE

∗ BCE and CE are universal ways of indicating dates. BCE indicates before the Common Era of
counting and CE indicates the Common Era.
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Preface to the Second Edition

This book, a treatise on markets and governments, is presented as a text on public
finance and public policy. The exposition incorporates concepts of public choice
and political economy (which are, in large part, equivalent), as well as concepts
and evidence from behavioral economics. Elements of moral philosophy are
present, beginning with Adam Smith’s description of virtue through personal
behavior in markets and how perceptions of human nature affect views on the
need for government. The book covers the basic topics of a course in public
finance or public economics, or a course in the political economy of markets and
governments.

The focus of the book is the achievement, whether through markets or the
public finance and public policy of governments, of the social objectives of effi-
ciency and social justice. There are objective criteria for efficiency. Social jus-
tice can be defined in different ways, as the natural right of possession, equality
of opportunity, or ex-post equality of incomes after redistribution. Ideology can
influence choice of the definition of social justice.

The book describes feasible policies. In particular, governments do not use
lump-sum taxes. From the outset societies are shown to confront choices between
the objectives of efficiency and equality.

This second edition retains the themes of the first edition. Although the
themes are the same, the book has been rewritten and restructured. The objec-
tive retained from the first edition is to make ideas accessible. Economics can
explain and enlighten. Yet, it is a curiosity of contemporary academic economic
writings that an idea is often given more applause when the presentation is made
arcane and inaccessible. This book presents in an accessible way the topics that
arise when governments are called on to improve market outcomes. The book
is the product of an ongoing inquiry – proceeding beyond the first edition –
into the political economy of markets and government. The line of inquiry in
this book has origins in my previous investigations focusing on the political econ-
omy of protection: the investigation of why governments prevent free trade is a
beginning for the broader questions about markets and governments that are the
topics of this book.

A course in intermediate microeconomics or price theory is a helpful prereq-
uisite for using this book as a text, although an introductory course in economics
is sufficient for many of the topics. A course in macroeconomics is not required.
Questions to motivate discussion of the topics in each chapter are provided at

ix



x Preface to the Second Edition

the end of the book. For graduate students and professional readers, a guide to
elaboration and more technical exposition of topics in the literature is provided
at the end of each chapter.

Other than in setting out the historical perspective on the growth of govern-
ment, the book does not present data on the composition of government budgets
or the sources of government revenue. Such data differ, of course, among coun-
tries and also among states, cities, and localities that in fiscal-federal systems levy
taxes, engage in public spending, and decide on public policies. The data, which
change over time, are readily available from official sources. Issues involving data
on government spending and sources of government revenue have been placed
inside the topics for discussion. The topics may involve comparisons between
government jurisdictions or may ask for contemporary descriptions of taxation,
public spending, or public policy. The focus of the book is on ideas and concepts
that will outlive the data applicable for any time – or for any place.

I thank Scott Parris of Cambridge University Press in New York for his con-
fidence that a treatise on the need for and consequences of government could
be an accessible textbook covering traditional topics of public finance and public
policy.

I am thankful to the professors and instructors who chose the first edition of
this book as the means for introducing students to the choice between markets
and governments and for the support that took the first edition into three print-
ings. The first edition was translated into Chinese by Wang Guohua and into
Russian by Mark Levin. Toshihiro Ihori headed the team that translated the first
edition into Japanese and provided insights that were incorporated into the sec-
ond edition. Michael Brooks, Gene Gotwalt, and Heinrich Ursprung read the
manuscript of the second edition and provided helpful suggestions. In preparing
the second edition, I also benefited from helpful comments from Joel Guttman,
Wolfgang Mayer, and Warren Young.
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T he most important question in the study of economics is:

When should a society forgo the economic freedom of markets and rely on
the public finance and public policy of government?

This is a normative question. A normative question asks what ideally should
be done or what ideally should happen. Normative questions are distinct from
positive questions, the answers to which are predictions and explanations. The
primary positive question that we shall ask is:

What do we predict will be the outcome when voters and taxpayers delegate
responsibilities to governments through public finance and public policy?

These normative and positive questions, asked in different circumstances, are the
focus of this book. We shall take care to distinguish between normative and pos-
itive questions. A clear distinction is required because we do not wish to confuse
what governments ideally ought to do with what governments actually do. The
two can coincide but need not.

We shall not study any one particular government – federal or central, state or
provincial, or local. Descriptions of a particular government’s budget and public
policies become outdated when the government and the policies change. Today’s
government budget is not necessarily tomorrow’s, nor are today’s public poli-
cies necessarily the policies that will be appropriate or in place in the future.
Studying the details of a particular government’s budget and public policies,
therefore, does not provide useful, long-lasting knowledge. Lasting knowledge
requires identification of general principles that remain applicable anywhere at
any time. We shall seek to identify such general principles. Our quest is for gen-
eral principles that apply to societies and governments in high-income democra-
cies; however, occasionally comparisons will be made with other types of societies
and governments.

Whether through outcomes in markets or the decisions of government, we
shall seek the two objectives of efficiency and social justice. These are social
objectives. A social objective is an objective that in principle is expected to be
sought by consensus. Efficiency as a first approximation requires maximizing the
total income of a society. Social justice is multifaceted and involves redistribution
of income, equality of opportunity, and protection of rights to life and property.

There are three social objectives sought through public finance and public pol-
icy. After efficiency and social justice, the third social objective is macroeconomic
stability, expressed in avoiding inflation and unemployment and maintaining sta-
bility of the banking and financial system. We shall not study macroeconomics.

Our scope will extend beyond the narrow definition of economics as choice
when resources are limited. We shall encounter political economy, which is the
interface between economics and politics and studies the economic consequences
of political decisions. We shall draw extensively on concepts of the school of pub-
lic choice, which is the source of political economy in the modern economics liter-
ature; a characteristic of the public-choice approach to economic analysis is that
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all individuals, whether making decisions outside of or within government, are
viewed as seeking their self-interest. We shall study outcomes of collective deci-
sions made by voting. We shall also encounter the influence of ideology on social
objectives; an ideology may give preeminence either to efficiency or social justice.
The emotions and feelings that underlie views on fairness and social justice will
take us to the intersection between economics and psychology known as behav-
ioral economics. We also encounter moral philosophy and ethics – which is where
we now begin.

1.1
The Prima Facie Case for the Market
If the social objectives of efficiency and social justice cannot be achieved through
markets, governments can be asked to use public finance and public policy to
attempt to improve on market outcomes. Before we consider responsibilities for
governments, however, we look at outcomes of markets alone. Market outcomes
provide the benchmark on which we ask governments to improve.

A. Self-interest with virtue
In markets, buyers and sellers pursue personal self-interest. Buyers maximize
utility (or personal benefit) and sellers maximize profits. The decisions of buy-
ers and sellers in markets are personal (rather than collective) and voluntary
(rather than coerced). Individuals cannot lose from a personal voluntary market
decision; people who perceive that they will not benefit simply can decide not to
buy or sell. Buyers and sellers both gain from their personal voluntary decisions:
Does the mutual benefit to buyers and sellers then imply that personal decisions
in markets achieve the two social objectives of efficiency and social justice?

Adam Smith (1723–90), who is regarded as the founder of modern economics,
proposed that when people seek personal benefit in markets, the ensuing market
outcomes benefit society at large. Adam Smith first studied at Glasgow University
in Scotland and then at Oxford University in England. After leaving Oxford (he
did not receive a degree because he had been found to have read the then-banned
author, David Hume), he returned to Glasgow University, where he was first a
professor of logic and then subsequently a professor of moral philosophy.

It is significant that Adam Smith was a professor of moral philosophy. Moral
philosophy studies ethical behavior. In his writings, Adam Smith referred to an
invisible hand that is the source of social benefit in markets. The invisible hand
transforms the quest for private benefit in markets into social benefit.1

1 The “invisible hand” appeared in the books The Theory of Moral Sentiments published in 1759 and
An Enquiry into the Causes of the Wealth of Nations first published in 1776.



The Prima Facie Case for the Market 5

People do not intend that their personal market decisions result in social ben-
efit. The social benefit is unintentional: people intend only to benefit themselves.
Nonetheless, the invisible hand ensures that personally decided self-interested
outcomes are for the good of society.

The invisible hand thereby reconciles self-interest and virtue. People need not
have guilt feelings about pursuing their own self-interest in markets and not altru-
istically caring about consequences of their market decisions for others.

The invisible hand also eliminates hypocrisy from market behavior. There is
no reason for people to claim that they are seeking social benefit by doing favors
in markets. Adam Smith observed, “I have never known much good done by
those who affected to trade for the public good” (1776/1937, p. 423).2

B. Efficiency and competitive markets
Adam Smith viewed the invisible hand as maximizing total income for a society.
Maximized total income is associated with the social objective of efficiency. The
invisible hand is, of course, a metaphor. In the time that has passed since Adam
Smith’s writings, the need for the metaphor has been surpassed and formal proofs
have confirmed that markets – in particular, competitive markets – achieve effi-
ciency. The formal proofs differ in complexity and scope. The simplest proof,
with which we now proceed, considers a single competitive market.

Social benefit and efficiency
We first define social benefit. With B indicating total benefit and C indicating total
cost, social benefit is:

W = (B − C). (1.1)

The benefit W is social because the personal benefits and costs of everyone in
society are included in evaluating B and C. Next we define efficiency.

An outcome is efficient when social benefit W = (B − C) is maximized.

Achieving efficiency thus requires that marginal benefit be equal to marginal
cost:3

MB = MC. (1.2)

Efficiency does not depend on who in a population benefits and incurs costs.
Questions about the distribution of benefits and costs among people involve

2 The saying “do not look a gift horse in the mouth” suggests that we should not examine too closely
the quality of a gift (the teeth reveal the age and health of the horse). The invisible hand suggests,
however, that we should be wary of favors offered in markets.

3 Expression (1.2) is the first-order condition for maximum W. The second-order condition for a
maximum requires that:

∂ MB
∂ Q

<
∂ MC
∂ Q

.
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 QE

 MB >MC

W= B − C 

0

MB<MC 

Quantity Q

Maximum W 
where MB=MC

Figure 1.1. The efficient quantity that maximizes W = (B – C) is QE.

social justice. Efficiency requires only the largest possible social benefit, inde-
pendently of how benefits and costs are distributed among a population.

The definitions of social benefit and efficiency in general apply to any source
of benefit or cost. We are in particular interested in benefits and costs associated
with markets. When W refers to social benefit provided through a market, B is
the total benefit of all buyers in the market and C is the total cost of all sellers.

Figure 1.1 shows social benefit W as depending on the total quantity of output
Q supplied in a market. The efficient quantity that maximizes W is QE, deter-
mined in accord with expression (1.2) where MB = MC.4

Proof of the efficiency of a competitive market
In a competitive market, individual buyers and sellers do not influence price and
are free to enter and leave the market. A proof of the efficiency of a competitive
market has three components. The proof requires showing that:

(1) The market assigns goods among different buyers to achieve maxi-
mized total benefit, which we denote as Bmax.

(2) The market assigns supply among different sellers to achieve mini-
mized total costs, which we denote as Cmin.

(3) With Bmax and Cmin achieved, the market also chooses a quantity such
as QE in figure 1.1 that maximizes W = Bmax − Cmin.

We begin with buyers.

Buyers
Competitive markets have many buyers. Figure 1.2a shows two representative
buyers with personal marginal benefits MB1 and MB2 from consumption. The

4 In figure 1.1, the second-order condition also is satisfied at output QE. When Q = 0, also W = 0.
When Q is sufficiently great, W = B − C becomes negative because total costs exceed total benefits.
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PB

MB1

MC1 MC2

O

 

qb2 Quantity 

MB2

qb1 qs1 qs2QB

Price 

Equal MB at 
price PB=MBmax

PS

QuantityO QS

Price 

Equal 
MC at 
price 
PS = MCmin

ΣMB 
Market 
demand  

ΣMC 
Market 
supply 

(a) (b)

Figure 1.2. (a) Bmax achieved through self-interested buyers’ decisions. (b) Cmin achieved
through self-interested sellers’ decisions.

MB functions indicate individual demands, expressed as marginal willingness to
pay for additional output. Marginal willingness to pay is an amount of money.
MB is therefore measured in terms of money – which can therefore be compared
with marginal cost MC, which is also measured in terms of money.5

We now regard benefit from consumption as exclusively private or personal for
each buyer. Only the buyer benefits and no one else. We shall presently define
public goods from which a number of people can benefit simultaneously. In fig-
ure 1.2a, MB1 and MB2 decline with the quantity consumed, thereby indicating
diminishing marginal benefit (or utility) from consumption.6

Total benefit of buyers is

B = B1 + B2, (1.3)

which is maximized when

MB1 = MB2. (1.4)

Expression (1.4) is a technical requirement (the first-order condition) for attain-
ing maximal total benefit Bmax. To prove that the market outcome for buyers is
efficient, we need to show that self-interested market behavior of buyers repli-
cates the technical requirement (1.4).

In figure 1.2a, total market demand at the price PB confronting buyers is
QB = (qb1 + qb2). The personal quantities, qb1 and qb2, are determined by buy-
ers maximizing utility according to:

PB = MB1, PB = MB2. (1.5)

5 Marginal utility is not measured in money but rather in terms of utility. Utility is ordinal and
expresses rankings of outcomes according to preferences. Marginal willingness to pay expressed
in MB is cardinally measurable in money terms. We shall refer to utility in some circumstances; for
example, we describe people as making decisions to maximize utility. In general, we shall use the
terms benefit and utility interchangeably.

6 Linearity of marginal benefit is only for exposition.
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It follows from expression (1.5) that self-interested utility-maximizing behavior
of buyers results in:

MB1 = PB = MB2. (1.6)

The competitive market outcome (1.6) thus replicates the condition for effi-
ciency (1.4). Therefore:

A competitive market efficiently assigns goods among buyers to maximize
buyers’ total benefit.

The “assignment” of goods among buyers in a competitive market is self-
assignment through personal choice. In figure 1.2a, buyers voluntarily choose the
personal quantities qb1 and qb2 that maximize buyers’ total benefit.

Sellers
A proof similar to that of the case of buyers shows that self-interested profit-
maximizing behavior of sellers minimizes total cost of market supply. In fig-
ure 1.2b, MC1 and MC2 are marginal costs of two among many competitive
sellers. The total cost of supply of the two sellers is

C = C1 + C2, (1.7)

which is minimized when

MC1 = MC2. (1.8)

Expression (1.8) is the technical requirement for achieving minimum total cost
Cmin. We now look at self-interested market behavior of sellers. In figure 1.2b,
total market supply offered at price PS confronting sellers is QS = (qs1 + qs2).
Individual sellers’ profits are maximized when the sellers supply the quantities
qs1 and qs2, determined by

PS = MC1, PS = MC2. (1.9)

Therefore, self-interested market behavior of sellers results in:

MC1 = PS = MC2. (1.10)

The technical requirement (the first-order condition) for achieving minimized
total cost of supply Cmin as given by expression (1.8) is equivalent to expression
(1.10), which is the consequence of self-interested market behavior of sellers.
Therefore:

A competitive market efficiently assigns supply of goods among sellers to
achieve minimized total cost.

The assignment of supply to individual sellers is again through voluntary market
decisions. That is, the assignment of supply is self-assignment through decisions
freely made in response to the market selling price.
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 MBmax = MCmin

Quantity

Price 

DEMAND    MB with Bmax

O

SUPPLY    MC with Cmin

A

E

QB = QE = QS

PB = PE = PS

�

�

Figure 1.3. The maximum value of W = Bmax − Cmin is indicated by the shaded area AEO.

The market equilibrium
The third and final condition for efficiency of market outcomes is satisfied if a
competitive market maximizes:

W = Bmax − C min. (1.11)

The technical requirement is:

MBmax = MC min. (1.12)

In the market shown in figure 1.3, the technical requirement (1.12) is satisfied at
point E. We now need to show that self-interested market decisions replicate the
technical requirement for efficiency (1.12).

The initial two steps of our proof of the efficiency of a competitive market
indicated that, respectively, total benefit from consumption is maximized for any
total quantity of output QB on a market demand function, while total cost of sup-
ply is minimized for any quantity of output QS on a market supply function. We
therefore associate quantities on a market demand function with maximized total
benefit to buyers Bmax and quantities on a market supply function with minimized
total cost of suppliers Cmin. Correspondingly, as in figure 1.3, the market demand
function indicates marginal benefit MBmax from additional consumption and the
market supply function indicates marginal cost MCmin of additional supply.

Returning to figure 1.2a, we see that for buyers:

PB = MB1 = MB2 ≡ {MBmax}. (1.13)

Similarly, figure 1.2b shows that for sellers:

PS = MC1 = MC2 ≡ {MC min }. (1.14)
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In figure 1.3, the output supplied at point E is QE and the price is PE, where:

QB = QE = QS, PB = PE = PS. (1.15)

Combining expressions (1.13), (1.14), and (1.15) shows that, at point E:

MBmax = PE = MC min. (1.16)

The outcome of self-interested behavior of buyers and sellers as described
by expression (1.16) thus replicates the technical requirement (1.12) for maxi-
mized W.

At any quantity in figure 1.3, the area under the demand function measures
maximized total benefit Bmax. The area under the supply function measures min-
imized total cost Cmin. The difference between the areas under the demand and
supply functions is therefore W = (Bmax − C min), which we have indicated is
maximized at point E. The maximized value of W is shown in figure 1.3 by the
shaded area AEO.7

The competitive market-adjustment mechanism
Although we have shown that the market outcome at point E in figure 1.3 is
efficient, the question remains:

How do we know that a competitive market will be at the efficient point E?

A competitive market-adjustment mechanism ensures that the market will be at
point E. The point E is indeed the equilibrium of a competitive market.

At the quantity Q1 < QE in figure 1.4:

PS = MC < PB. (1.17)

Sellers thus know that buyers’ willingness to pay for additional output, given by
PB, exceeds the MC of supply. Sellers therefore increase supply beyond Q1. At
the efficient quantity QE at point E, buyers’ willingness to pay PB is precisely
equal to suppliers’ MC. Suppliers therefore no longer have an incentive to expand
output.8

Alternatively, at a quantity such as Q2 > QE:

PS = MC > PB. (1.18)

7 The shaded area above the price PE is known as consumer surplus. The shaded area below the
price PE is known as producer surplus. In using MB to represent demand and using the area under
the demand function to represent total benefit B, we rely on the substitution effect of relative price
changes. There is also an income effect. For any one good, the income effect is, in general, small and
the substitution effect is therefore the basis for a good approximation to total benefit (see Willig,
1976). Income effects will be introduced and explained where income effects have consequences
that we wish to emphasize. When income effects are introduced, all goods will be regarded as nor-
mal goods (for which demand increases when income increases).

8 In general, after we proceed beyond the proof of the efficiency of competitive markets, we shall use
MB and MC without adding the respective superscripts max and min. We then take for granted that
MB refers to the equal marginal benefit of buyers that has maximized total benefit B and that MC
indicates the equal marginal cost of suppliers that has minimized total cost C.
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Figure 1.4. The competitive market-adjustment mechanism.

Buyers are therefore willing to pay less than sellers’ MC of supply and the out-
put supplied falls. The fall in output again ceases at the efficient quantity QE at
point E.

If quantity Q1 were supplied in figure 1.4, there would be an efficiency loss
equal to the area HEF. If the quantity Q2 were supplied, the efficiency loss would
be GEA.9 The competitive market-adjustment mechanism does not allow such
efficiency losses to persist because the market will not remain at inefficient dis-
equilibrium outputs such as Q1 or Q2 but will move to the efficient, stable equi-
librium output QE.

We therefore conclude:

A competitive market-adjustment mechanism ensures that the market
moves to and remains at the efficient market equilibrium.

How do prices in competitive markets change?
If individual buyers and sellers cannot influence the market price, how do prices
in a competitive market change? The inability of individual buyers and sellers
to influence price in a competitive market applies only at the equilibrium output
QE. In figure 1.4, at Q1 < QE, sellers are approached by buyers who offer to pay
PB > PS = MC. Sellers therefore can increase the price PS at which they sell,
knowing that buyers will pay. As the price PS increases, so does the quantity
supplied, until the equilibrium quantity QE is reached. At QE, because PS = PB,
a seller cannot increase price and find buyers willing to buy. Alternatively, at

9 In figure 1.4, the area HEQEQ1 is the total benefit from supply of the additional output
(QE – Q1) that is required to reach the equilibrium output QE. The area FEQEQ1 is the total
cost of supplying this additional output. The difference is HEF, which therefore is the net gain from
supply of the efficient output QE rather than Q1. By similar reasoning, EGA is the net gain from
supply of QE rather than Q2.
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Q2 > QE in figure 1.4, sellers approach buyers and offer to sell at PS = MC > PB.
However, the selling price is too high for buyers to be prepared to buy. That
is, the selling price exceeds buyers’ marginal willingness to pay. To find buyers,
sellers need to reduce their selling price PS. The reduction in the selling price
takes place and the output supplied falls until the equilibrium price PE is attained
where buyers are willing to pay the price at which sellers offer to supply.

Confirmation of the social benefit of the invisible hand
We have now confirmed that the three conditions necessary for efficiency are
satisfied in a competitive market equilibrium. Figure 1.5 shows the simultaneous
fulfillment of the following three conditions.

(1) Self-interested market behavior of buyers has resulted in maximized
total benefit Bmax for any quantity Q demanded in the market. The
slope of Bmax is MBmax.

(2) Self-interested market behavior of sellers has resulted in minimized
total cost Cmin for any quantity Q supplied. The slope of Cmin is
MCmin.

(3) W = Bmax − Cmin is maximized at the equilibrium market quantity
QE, where QB = QS. At the equilibrium market quantity QE, buyers
and sellers face the common equilibrium price PE. We see that PE =
MBmax and PE = MCmin and, therefore, that W is maximized because
MBmax = MCmin.10

Minimized 
total cost C min

Maximized 
total benefit Bmax

 QB=QE=QS

PE = MBmax

Total benefit B

Total cost C 

0

PE = MC min

Quantity Q 

Maximum W = Bmax – Cmin 

Figure 1.5. A competitive market achieves Bmax and Cmin and maximizes W = Bmax − Cmin.

10 In figure 1.5, MB (the slope of Bmax) is declining and MC (the slope of C min) is increasing, indicat-
ing that the second-order condition for a maximum of W is satisfied.



The Prima Facie Case for the Market 13

We conclude that, as Adam Smith predicted using the metaphor of the invisi-
ble hand:

Buyers and sellers making self-interested decisions in a competitive market
achieve efficiency.

Normative and positive questions about competitive markets
We have asked and answered a normative and a positive question about compet-
itive markets. The normative question has been:

Is the equilibrium outcome of a competitive market efficient?

The positive question has been:

Can we predict that a competitive market will be at the efficient outcome?

We have affirmative answers to both questions.

Supplement S1A: Market efficiency in general equilibrium

Our proof of market efficiency is based on a single competitive market. A view
of a single market is called partial-equilibrium analysis because of the partial
single-market picture of economic activity. General-equilibrium analysis, in
contrast, includes all markets in an economy as well as international trade.
Supplement S1A presents a general-equilibrium picture of an economy and
demonstrates the efficiency of a competitive market economy – and shows that
efficiency also requires free international trade. A general-equilibrium proof
of the efficiency of a competitive market economy requires a supplementary
definition of efficiency (Pareto efficiency), which will be introduced presently.

The concepts of supply and demand
Adam Smith used the metaphor of the invisible hand and did not express his
ideas in terms of the demand and supply functions of a market. Demand and
supply functions were introduced later by Alfred Marshall (1842–1924), who was
professor of political economy at Cambridge University in England. Marshall
ended a debate about whether the value of a good is caused by the cost of
production or is caused by the willingness of buyers to pay. The water–diamond
paradox (which Adam Smith had also noted) is that although it is impossible
to survive without water, nonetheless water generally has a low market value
(a low price), whereas diamonds, which are unnecessary for life, have a high mar-
ket value. William Stanley Jevons (1835–82) resolved the water–diamond para-
dox by observing that people’s valuations of goods are determined by marginal
benefit, not total benefit. The total benefit from having water exceeds the total
benefit from having diamonds. Diamonds, however, are usually more highly valued
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than water, in that the MB of an additional diamond is high relative to the usual
MB of additional water. Marshall proceeded beyond Jevons’ observations in
pointing out that neither MC on the supply side of the market nor MB on the
demand side alone causes value. Rather, value is expressed in the market price,
which is determined simultaneously by supply and demand (or by MB and MC)
at the market equilibrium.

Supplement S1B: The competitive market-adjustment mechanism

Alfred Marshall described the competitive market-adjustment mechanism
that we have used. Supplement S1B compares Marshall’s competitive market-
adjustment mechanism with an alternative market-adjustment mechanism
associated with the French economist, Léon Walras (1834–1910).

Markets and the benefits of specialization
In showing the social benefit of competitive markets, we did not include the gains
from specialization in production, which Adam Smith called “division of labor.”
Specialization reduces average costs of production through scale economies; aver-
age costs also decline over time in the course of learning and increased familiarity
with processes of production (called learning by doing). Benefits from special-
ization do not require scale economies. With constant costs of production, the
market provides gains by leading people to specialize according to comparative
advantage. We can view comparative advantage in terms of ability or compe-
tence in different tasks. A person better suited to be an economist can be an
economist and a person better suited to be a physicist can be a physicist. Without
markets, benefits from specialization either through scale economies or compar-
ative advantage could not be present because people or households would have
to produce for themselves the entire range of goods consumed.11

The study of economics
Choice under conditions of scarcity, which is the focus of the study of economics,
becomes important when there is a middle class. In an agricultural society in

11 David Ricardo (1772–1823) introduced the concept of comparative advantage in 1817 in his book
Principles of Political Economy and Taxation. Comparative advantage stems from people hav-
ing different opportunity costs of producing different goods and services. If person 1 can produce
either two units of good 1 in an hour or one unit of good 2, and person 2 can produce either two
units of good 2 or one unit or good 1, more of both goods is available and society and both people
personally clearly gain, when person 1 specializes to producing good 1 and person 2 specializes to
producing good 2, providing there is demand for the goods produced at the relative market price of
the two goods. On relative market prices, see supplement S1A. Comparative advantage is studied
in detail in a course in international economics, where the concept is used – as in Ricardo’s original
exposition – to demonstrate the gains from exchange between countries. Comparative advantage
however applies at core to people. People are guided to specialize according to comparative advan-
tage by the prices determined in competitive markets.
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which a few people own the land and are rich and the majority of people are
poor, questions of choice are not at the forefront of people’s minds. The rich do
not face the need to choose, and the many people who are poor have little from
which to choose. The questions raised in the study of economics about choice
from among alternatives become important when a middle class begins emerg-
ing, which was the case at the time of Adam Smith.

Multiple and unstable market equilibria
Demand and supply (or MB and MC) functions have been shown as linear for
exposition. However, linearity (with decreasing MB and increasing MC) also
ensures a unique market equilibrium in figures 1.3 and 1.4. Figure 1.6 shows a
case in which market demand and supply functions are not linear and market
equilibrium is not unique. There are two market equilibria, at points E1 and
E2. The supply function in figure 1.6 has a negative slope, indicating decreasing
costs.12

Because the market in figure 1.6 is competitive, total maximal benefit of buy-
ers Bmax is achieved for any quantity on the demand function, and total mini-
mized cost of sellers Cmin is achieved for any quantity on the supply function.
The change to a downward-sloping supply function in figure 1.6 in particular does
not alter the conclusion that assignment of supply among sellers in a competitive
market minimizes total cost of supply.

The equilibrium at point E2, where the quantity QE2 is supplied, maximizes
W and so is efficient. The equilibrium at point E1, where QE1 is supplied,

E2 

E1

Supply=      MC 

O Quantity 
QE2QE1

Demand=        MB 

Price 

PB

PS

�

�

Figure 1.6. A market with a stable and unstable equilibrium.

12 Decreasing costs can occur at the level of the individual producer or can be due to decreasing indus-
try costs. Scale economies reduce costs for individual producers. Industry marginal costs decline
with increased availability of skilled employees and supportive service industries.
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minimizes W.13 The shaded area shows the social loss from existence of the
market if the quantity QE1 at point E1 were supplied.

Through the competitive market-adjustment mechanism, quantity increases
if PB > PS and decreases if PS > PB. At output greater than QE1, the market
therefore moves away from point E1 to the efficient stable equilibrium at point
E2. If output is less than QE1, the competitive market-adjustment mechanism
closes down the market by taking supply to zero. The market is thus attracted to
point E2 and away from point E1.

An efficient market equilibrium is stable and an inefficient equilibrium is
unstable.

Had economic analysis at his time included the concepts of market supply and
demand, Adam Smith would have been able to attribute to the invisible hand
the wisdom of being attracted to efficient market equilibria while escaping from
inefficient market equilibria.

C. Reasons why markets fail to achieve efficiency
Although we have confirmed Adam Smith’s case for the merit of the invisible
hand and have demonstrated the efficiency of competitive market outcomes,
markets can nonetheless fail to achieve efficiency. The reason for the failure to
achieve efficiency can be that a market is not competitive. However, a market
that is competitive also can fail to achieve efficiency. The “market failures” in
achieving efficiency introduce the possibility of benefit through governments’ use
of public finance and public policy.

Non-competitive markets
Competitive markets allow free entry and exit of buyers and sellers. In a mono-
polized market, artificial barriers prevent entry of potential competitors. Fig-
ure 1.7 shows a monopolized market. Monopoly profits are maximized at point
F, where the quantity supplied is QM and the price is PM. The efficiency loss due
to monopoly is HEF.14 Even if all monopoly profits were returned to buyers, the
efficiency loss HEF would persist.15 In a competitive market, QM could not be
an equilibrium output because the competitive market-adjustment mechanism

13 The second-order condition for a maximum

∂ MB
∂ Q

<
∂ MC
∂ Q

is satisfied at point E2 but not at point E1.
14 Benefit HEQEQM is lost when the quantity supplied is QM rather than efficient competitive supply

QE. The cost of producing (QE − QM) is FEQEQM. HEF is the difference between benefit from
and cost of producing (QE − QM) and therefore is the efficiency loss due to monopoly.

15 Total revenue R of the monopolist is the area under the MR function up to quantity QM. Total cost
C is the area under the MC function up to quantity QM. Monopoly profits VFO are the difference
between R and C.
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Figure 1.7. The inefficiency of monopoly.

would move the market to the efficient output QE. A monopolist’s ability to
choose price overrides the competitive market-adjustment mechanism.16

Monopoly and the compromise of economic freedom
Inefficiency is not the only undesirable aspect of monopoly. A monopolist can
also compromise economic freedom. As sole seller, a monopolist can refuse to
sell; a monopsonist (or sole buyer) similarly can refuse to buy.

Anonymity in competitive markets ensures economic freedom to buy and
sell.

Supplement S1C: Monopoly profits and social justice

When monopoly exists, replacing monopoly by competition eliminates mono-
polistic inefficiency and ensures personal freedom to buy and sell. However,
questions about social justice arise because of asset markets. Supplement S1C
addresses these questions.

Competitive markets as a responsibility of government
The adverse effects of monopoly on efficiency and economic freedom are the
basis for a role for government:

An anti-monopoly or anti-trust agency of government should ensure that
markets are competitive.

16 Markets can be non-competitive because of oligopoly, a cartel or other form of collusion, monop-
sony (a sole buyer), and imperfect competition with goods differentiated by sellers. Ability to
influence price and so override the competitive market-adjustment mechanism is characteristic of
all non-competitive markets.
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The anti-monopoly agency identifies the presence of monopoly and collusive
practices and investigates whether proposed mergers between firms, or acqui-
sitions of one firm by another, will result in new combined firms with monopoly
power.17

Why might competitive markets fail to result in efficiency?
We shall at times encounter monopoly. However, our focus is on roles for govern-
ment when competitive markets fail to achieve efficiency. Competitive markets
can fail to achieve efficient outcomes for the following reasons.

Public goods: Our proof of the efficiency of competitive markets was based on
private goods that yield exclusive personal benefit. Public goods can benefit
a number of people simultaneously. A better educated population, a public-
health program that eliminates contagious and infectious diseases, use of
a highway, personal and national security, and creation and dissemination
of knowledge are cases in which many people simultaneously benefit from
public goods. When people are not (or cannot be) excluded from the benefits
of public goods, there are opportunities to benefit if someone else pays. The
prospect of benefit without personally paying underlies an incentive to “free-
ride” by letting others pay. If no one pays in anticipation that others will
pay, there is no supply of a public good. We can anticipate that because
of the incentive to free-ride on payments of others, voluntary payments in

17 The tasks of an anti-monopoly agency are topics in a course on industrial organization or com-
petition policy. We can, however, summarize. An anti-monopoly agency first needs to decide
on the definition of the “market” and rules for designating a market as not competitive. Out-
right monopoly in a market is uncommon: legal definitions of monopoly are based on measures
of market concentration of sellers or the combined market shares of combinations of sellers. If
there is a single seller in a market, the market nonetheless may be contestable (markets are con-
testable when potential competitors can sell in a market if they so wish; therefore, contestable
markets provide the benefits of competition through the discipline of potential competition). An
anti-monopoly agency needs to make allowance for technological competition through improved
quality of goods and changes in the technology of production that reduce costs: an anti-monopoly
agency that penalizes success in technological competition creates disincentives for further tech-
nological advance (patent protection creates temporary legal monopolies and recognizes the need
for incentives to sustain technological competition through invention and innovation). The anti-
monopoly agency needs to identify cartels, which is difficult if there is tacit collusion. For example,
there is tacit collusion on price when there is agreement that if one seller raises price, other sellers
will follow and also increase price. Other subtle forms of collusive practices include an offer by a
seller to match the lowest price available elsewhere: competing sellers then have no incentive to
decrease price. Setting of retail prices by producers can also be anti-competitive: if retailers are
not permitted to reduce prices below prices set by producers, producers do not have the means
of increasing market share by offering discounts to retail sellers because the retail sellers cannot
pass the discounts onto consumers through reduced retail prices. Another anti-competitive prac-
tice called “bundling” occurs when a seller refuses to sell one type of commodity if buyers do not
at the same time also purchase other commodities that buyers may not necessarily want or that
other sellers can provide more cheaply or with higher quality.
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competitive markets fail to result in efficient supply of public goods. Public
goods are therefore a source of “market failure.”

Externalities: Achieving efficient outcomes in competitive markets requires
buyers and sellers to internalize (or take account of) all benefits B and all
costs C that stem from their market decisions. Externalities are present when
some costs and benefits are not internalized in personal market decisions.
Failure to internalize costs occurs, for example, when buyers or sellers harm
the environment through their market decisions. Failure to internalize ben-
efits occurs when people under-invest in education because they do not con-
sider the benefits to others from having better educated companions and
fellow citizens. There are externalities in health care: people who are immu-
nized against diseases provide beneficial externalities (because they cannot
infect others) and people who are not immunized are the source of adverse
externalities.

Natural monopoly: Monopoly is “natural” if competing suppliers would waste-
fully duplicate fixed costs. It is efficient to share fixed costs of infrastructure,
for example, for delivering electricity, water, and cable Internet and televi-
sion to households. Natural monopoly will also be important for our inves-
tigation of the role of government because all noncongested public goods
are natural monopolies. A case often used to illustrate a public good is a
lighthouse. A lighthouse is a natural monopoly because it would be wasteful
duplication of fixed costs to build two lighthouses side by side guiding ships
to a port.

Asymmetric information: In demonstrating the efficiency of competitive mar-
kets, we did not make allowance for asymmetric information. Information
is asymmetric when buyers or sellers have private information about them-
selves that others cannot know. Asymmetric information will arise when
we study public goods, externalities, and natural monopoly. We shall also
encounter asymmetric information when, in the context of social justice,
we study insurance markets. People who face uncertainty about personal
income would want insurance against having low future income. When per-
sonal effort at self-reliance is an individual’s private information that is
unobservable to others, insurance companies are unwilling to sell insurance
against having low income because it will be impossible to know whether
future low personal income will have been due to bad luck or to lack of per-
sonal effort at being self-reliant. Because of asymmetric information, insur-
ance markets for personal income then may not exist. There is a social loss
because of the benefits that the absent or “missing” markets would have pro-
vided, if the markets were to exist.

The prima facie case for the competitive market
We shall consider in detail the reasons why competitive markets can fail to
achieve efficiency and why the public finance and public policy of government
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might therefore be required. Our starting point in each instance of “market fail-
ure” is however the prima facie case for the market. We shall begin with the
supposition that:

Competitive markets are efficient unless proven otherwise.

From this beginning, the burden of proof will be on showing that governments
improve on market outcomes.

D. Information and spontaneous order
We now set aside, for the time being, the reasons for market failure and proceed
with our investigation of the case for competitive markets.

We have shown that, with reasons for market failure absent, a competitive
market equilibrium is efficient. However, we have not shown that market deci-
sions are the only means of achieving efficiency. An alternative to a market is
a government agency that replaces decentralized market decisions of buyers and
sellers with centralized decisions made on behalf of the population. When a gov-
ernment agency makes centralized decisions, the economic freedom to make per-
sonal voluntary market decisions has been lost. With economic freedom forgone,
can a centralized government agency nonetheless replicate the efficiency of a
market that the agency has replaced? A case based on information suggests that
a government agency making centralized decisions cannot achieve the efficiency
of the personal, decentralized decisions of a competitive market.

Information
Markets aggregate information. The aggregated information is the sum of the dis-
persed information that is revealed when individual buyers and sellers make per-
sonal market decisions. The aggregated information is expressed in the market
demand and supply functions that determine market prices. With market prices
determined and observable, people need to know only their own MBs as buy-
ers or own MCs as sellers to make the personal decisions that result in market
efficiency.

Efficiency through decentralized market choice is demonstrated in figure 1.8a,
which shows a given quantity of output QB and the willingness to pay expressed
in MB of two buyers. MB1 is measured from the O1 origin and MB2 from the O2

origin. The buyers observe the common buying price PB and they know their own
marginal benefits. To maximize utility or personal benefit, each buyer sets the
observed market price facing buyers PB equal to personal MB. Total benefit of
the two buyers B = (B1 + B2) is maximized by individual decentralized decisions
that result in:

MB1 = PB = MB2. (1.19)
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Figure 1.8. (a) Information about MB. (b) Information about MC.

The efficient division of QB at point J in figure 1.8a is thus achieved by decentral-
ized market decisions, with person 1 voluntarily purchasing the quantity qb1 and
person 2 voluntarily purchasing the quantity qb2.

To replicate the efficient division of output at point J that results from buy-
ers’ voluntary decentralized market decisions, a government agency would need
to know the location of the personal marginal benefit functions MB1 and MB2.
However, personal MB is private information of buyers. When a government
agency seeks to replace a market, we therefore have a case of asymmetric infor-
mation. Individuals know their MBs. The government agency does not. Asym-
metric information is not a problem for achieving efficiency through market out-
comes. The private information about personal MB is revealed spontaneously
through personal market decisions when buyers set MB equal to the market price.
Because an individual’s MB is private information, a government agency that has
replaced the market could only guess at the efficient division of the quantity QB

in figure 1.8a. For example, a guess by the government agency that efficiency
requires an equal division of the quantity QB between persons 1 and 2 results in
a loss equal to the area GDJ.18

A government agency that sets out to choose efficient supply assignments
among producers is at a similar informational disadvantage compared to a com-
petitive market. Figure 1.8b shows the marginal costs of two suppliers, with O1

the origin for MC1 of supplier 1 and O2 the origin for MC2 of supplier 2. In a mar-
ket, the two suppliers observe the common market selling price PS and maximize
profits by setting PS equal to their personal MC. The suppliers know their own
marginal costs and choose their respective quantities to supply such that:

MC1 = PS = MC2. (1.20)

18 When there is equal division, MB2 at point G, exceeds MB1 at point D. The gain from moving from
equal to efficient division is GDJ.
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Efficient supply is thus achieved through decentralized market decisions, with
supplier 1 choosing to supply the quantity qs1 and supplier 2 choosing to supply
the quantity qs2.

A government agency that has been set the task of replicating the efficient
market outcome needs to know suppliers’ marginal costs. Information on costs
may be easier to find than the information on marginal benefits because costs
may be objectively observable, whereas benefits of buyers are subjective and
unobservable. Costs, however, include costs of unobservable effort. If govern-
ment agencies also have replaced markets for inputs, costs of inputs have to be
computed without the presence of market valuations. Government agencies can-
not be expected to know precise marginal costs of different suppliers. A guess by
a government agency of equal division of supply assignments results in an effi-
ciency loss equal to the area GSJ in figure 1.8b.

Efficient assignment of goods among consumers or users to achieve maxi-
mum total benefit Bmax and efficient assignment of supply among suppliers to
achieve minimum total cost Cmin are two of the three requirements for efficiency.
The third requirement is choice of an efficient quantity QE that maximizes
W = (Bmax − Cmin). A government agency that lacks information to achieve Bmax

or Cmin cannot, of course, compute W = (Bmax − Cmin). The third requirement
for efficiency is then also beyond the information capabilities of the government
agency.

A government agency may look diligently for ways to measure personal bene-
fits and costs and use procedures that we shall study known as cost-benefit anal-
ysis. However, the information that is sought cannot be found if the information
does not exist outside of the market that the government agency has replaced –
or is seeking to replace.

With markets not in existence to reveal information, the information that
a government agency requires to achieve efficiency may not exist to be
found.

Political decision makers
Although government agencies are at an informational disadvantage compared
to markets, political decision makers may prefer centralized government deci-
sions because:

Through centralized decisions, political allocation replaces market allo-
cation.

Political allocation provides political decision makers with the means to con-
trol the distribution of benefits and costs among a population. Through central-
ized decisions, political decision makers can take personal credit for providing
benefits to constituencies or political supporters. Political decision makers may
also be able to decide on which supplier receives a government contract for



The Prima Facie Case for the Market 23

supply and the price of supply may allow for profits that a supplier would not
earn in a competitive market.

Ideology and imposed order
A preference for centralized decisions can be due to ideology rather than self-
interested political behavior. An ideology associated with the “left” in economics
and politics proposes that centralized government decisions avoid the “anarchy”
of markets by imposing “order” on economic activity. The ideology associates
market decisions with “anarchy” because of the uncoordinated, decentralized
decisions independently made in markets by buyers and sellers. The ideology is
therefore in direct contradiction to the invisible hand of Adam Smith according
to which markets do not result in anarchy but rather achieve efficiency sponta-
neously through the economic freedom to make voluntary personal decisions.

A rudimentary example of spontaneous order is a farmers’ market. Farmers
arrive at the market with produce for sale, having independently made supply
decisions for the produce that they bring to the market. No centralized direc-
tives have been issued about the types of products and the quantities that should
be brought to the market. Buyers also arrive at the market to make their pur-
chases. At the end of the day, the farmers leave, to return the next day with new
supplies. Buyers also return. Spontaneous order is present, with every buyer and
seller knowing “what to do” without centralized instructions. Moreover, central-
ized instructions could not duplicate the efficiency of the decentralized market
decisions because the information required for efficiency is not available without
the existence of a market in which the information is revealed through the per-
sonal decisions of buyers and sellers.

Information and spontaneous order: Normative and
positive conclusions
We now have a normative and a positive conclusion about information and spon-
taneous order. The normative conclusion extends the prima facie case for the
market beyond efficiency and personal freedom:

Markets are informationally efficient.

The positive conclusion is that we cannot predict that markets will necessarily be
chosen in preference to centralized decisions of government because:

Political decision makers may prefer centralized decisions.

Ideology may favor centralized decisions.

There is a link:

Political decision makers may prefer an ideology that favors centralized
decisions.



24 Markets and Governments

1.2
Efficiency and Social Justice
A prima facie case for the market has been made based on efficiency, economic
freedom, and information. The case for government will be made against this
background of attributes of outcomes in competitive markets. Our next step is to
investigate criteria for efficiency and social justice. We begin by supplementing
our definition of efficiency, by introducing the concept of Pareto efficiency.

A. Pareto efficiency and compensation
Efficiency can be defined in terms of change. The concept of Pareto-improving
change is named after Vilfredo Pareto.19

Change is Pareto-improving when someone gains and no one loses.

A related concept is Pareto efficiency:

An outcome is Pareto-efficient when Pareto-improving change cannot take
place (when no one can be made better off without making someone else
worse off).

Competitive market outcomes are Pareto-efficient. No one loses from volun-
tary personal market decisions. After buyers and sellers have made their volun-
tary market decisions (and have gained), no further Pareto-improving change can
take place. Supplement S1A elaborates on the Pareto efficiency of competitive
markets.

Cost-benefit analysis
Decisions made by government require investigation to determine if conse-
quences are Pareto-improving. No one person may be willing to build a free-
access road. Beneficiaries of the road can ask a government to levy taxes and
build the road. However, with efficiency as a social objective, it needs to be
determined whether building the road is justified as efficient public spending.
The decision whether to build the road is made by applying cost-benefit analysis.
The cost-benefit criterion is that change is justified as efficient if:

ΔW = ΔB − ΔC > 0. (1.21)

The cost-benefit criterion does not necessarily seek efficiency through finding
precise efficient public spending that maximizes W = B − C. The question can
be justification: to decide whether a public spending (and taxation) proposal is
justified, ΔB and ΔC are computed to determine whether ΔB > ΔC.

19 Vilfredo Pareto (1848–1923) taught at the University of Florence in Italy and the University of
Lausanne in Switzerland.



Efficiency and Social Justice 25

In evaluating whether for a public spending or public policy proposal
ΔB > ΔC, the government requires information. For example, in the case of a
road, the government needs to know benefits from the road due to reduced travel
time, which requires knowing the values of time of the different users of the road.
The government also needs to value benefits from fewer injuries or from lives
saved because of reduced likelihood of accidents (or perhaps the likelihood of
accidents increases). The government also needs to be able to value costs due to
environmental damage or reduced biodiversity. Markets do not exist to reveal
such benefits and costs (the benefits and costs are “externalities” associated with
the proposed road). The road is also a public good because of simultaneous use
by many people. Cost-benefit analysis is the procedure whereby governments
indirectly seek to compute costs and benefits that are not revealed in markets –
where markets do not exist because of externalities and public goods.

Compensation and Pareto improvement
Building a road may require demolishing some people’s houses. The houses
have market values; therefore, there is no information problem regarding costs
incurred due to demolition of the houses. Cost-benefit evaluations determine
whether public-spending proposals are efficient and not whether there is social
justice. The distribution of benefits and costs among people in a population there-
fore does not affect the cost-benefit comparison. Therefore, if ΔB > ΔC, the
cost-benefit criterion justifies building the road on efficiency grounds, even if the
owners of the houses lose because their houses are demolished to make way for
the road.

The project to construct the road is, however, not Pareto-improving if the own-
ers of the demolished houses are not compensated. The supplementary Pareto
criterion blocks the construction of the road if compensation is not provided
because without compensation the owners of the demolished houses will be
worse off.

However, if cost-benefit calculations reveal that ΔB > ΔC, the gainers from
the road can compensate the losers and still be better off.

Compensation is part of the definition of efficiency.

If change (a new road) is efficient by the cost-benefit rule ΔB > ΔC, gainers
can compensate the losers and still gain.

Compensation and social justice
Efficient change therefore allows in principle for Pareto-improving change. A
different question is about social justice:

Does social justice require that actual compensation take place?

Property rights to a house are well defined and a house has an objective market
value. The value of compensation to losers when houses are demolished to make
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way for a road can be readily determined and compensation can be paid. When
the government demolishes a house to make way for a road, the government
is exercising the right of eminent domain, which is the right to override private
possession if it is judged to be in the public interest. Social justice requires that
when a government exercises the right of eminent domain, compensation be paid
to the people who lose.

Compensation for income losses
Do people with specialized skills or human capital have rights to compensation
similar to owners of property? In principle, there is no difference between com-
pensation for loss of a house and loss associated with human capital or skills. In
the 19th century, steam technology replaced sails for ships. Society as a whole
gained, but people who had skills associated with furling and unfurling sails lost.
The market introduced the innovation of steam technology without compensat-
ing the losers. Similarly, there were gainers and losers in the 20th century when
the personal computer was introduced. Before the advent of the personal com-
puter, typing was a specialized skill and few people did their own typing. The
introduction of personal computers resulted in losses for typists. Compensating
the furlers of sails or the typists would have required certifying that particular
people indeed had lost income because of the new technology and determin-
ing how much each person lost. Some of the losses would have been subjective.
People displaced from their job can have feelings of diminished self-worth. Self-
esteem is also diminished when the people who are offered compensatory pay-
ments have been guided in life by the principle of a work ethic and have only
accepted money that they have productively earned.20

How is compensation to be implemented?
To implement compensation, gainers do not need to pay losers directly. Govern-
ments can act as mediators. A government can directly compensate owners of
houses from general tax revenue. In the case of furlers of sails, taxes could have
been levied on owners and users of steamships. Taxes on sales of computers could
have financed compensation to typists. The taxes would have been levied on the
beneficiaries of efficient change.

Infeasibility of compensation
Compensation may not be feasible. It may not be possible to identify losers. Peo-
ple who lose may not be able to prove the magnitude of their losses.

Compensation and the status quo
As a condition for departing from the status quo and allowing efficient pub-
lic spending for which the cost-benefit criterion ΔB > ΔC is satisfied, a society

20 If subjective losses are incurred that cannot be objectively measured, we may wonder, of course,
how a government might base conclusions on cost-benefit analysis. Cost-benefit analysis is a last
resort when market valuations are absent.
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might insist on accompanying Pareto improvement through compensation to
ensure that no one has lost. When compensation is not feasible, such insistence
on compensation blocks efficient change.21 There are also consequences for social
justice: potential losers do not lose but potential gainers from the efficient change
that has been blocked do not gain.

Insistence on compensation protects potential losers from change but does
not protect the gainers from the losses incurred because of efficient change
that did not take place.

A society that does not insist on compensation for allowing efficient change
is taking the view that over the course of time, all people will come to benefit
from different instances of efficient change, even though on some occasions some
people lose. Still, people who lose and are not compensated may never – over the
course of their life – gain sufficiently from other instances of efficient change to
make up for their own personal losses.

The compensation dilemma
Compensation poses a dilemma. Compensation for losers from efficient change
as might be due to a public finance or public policy decision is socially just. How-
ever, there is a cost to insistence on the social justice of protecting losers by
requiring Pareto improvement through actual accompanying compensation. Effi-
cient change is blocked when compensation is not feasible. There is also injustice
because of the benefits forgone by the potential gainers. There is no escape from
the dilemma. If losers cannot be compensated, a society has no choice but to
decide nonetheless whether to allow efficient change justified by the cost-benefit
criterion. The decision whether to insist on actual accompanying compensation
influences a society’s wealth. Societies that allow efficient change without insist-
ing on compensation will have greater wealth than societies that block efficient
change if compensation cannot take place to ensure Pareto improvement. We
have identified here a conflict that can arise between efficiency and social jus-
tice. Ideology affects choices that societies (or political parties) make regarding
insistence on actual compensation as a condition for allowing efficient change.

B. Are competitive markets socially just?
We return now to the market. Our prima facie case with origins in the invisible
hand is that competitive markets are efficient. What of social justice? Are out-
comes in competitive markets socially just?

21 The efficiency losses can be substantial. A country may have the technology to produce type-
writers but not computers. Competition from imports of personal computers would result in
closure of the typewriter factories. Protectionist international-trade policies could sustain local
typewriter production by preventing imports of computers. The gains from freedom to trade
(see supplement S1A) are then lost, along with the benefits of the new technology of personal
computers.
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Figure 1.9. Income in a competitive market.

Social justice as the natural right of possession
A definition of social justice is:

An outcome is socially just if the natural right of possession is honored.

Based on the natural right of possession, it is socially just that individuals be
rewarded according to the value of their personal productive contributions. This
is the outcome in competitive markets. Figure 1.9 shows a competitive market
wage w at which employers can hire labor. The wage w is the MC of labor for an
employer. The MB to the employer from hiring labor is the value of the marginal
product of labor. As indicated in figure 1.9, employers choose to hire labor such
that the wage or MC of labor equals the value of marginal product or MB of hiring
labor. Workers thus receive as payment the value of their marginal contribution
to the value of production.22

22 In competitive markets, employers face market-determined prices for outputs and inputs. We use
the following notation: p indicates the competitive market-determined price of output; w is the
competitively determined wage paid to labor; L is labor employed; V represents other inputs
(taken as having been already chosen); and q = f (L,V) is the output produced using L and other
inputs V, where output q increases with labor employment L and the marginal product of labor
MPL is declining (because of diminishing returns to labor given quantities of other inputs V that
are fixed). As shown in figure 1.9, the value of the marginal product of labor p · MPL is declining.
Profits of a competitive firm are:

π= p · q − wL = p · f (L, V) − wL.

Profits from employing labor are maximized when:

∂π

∂L
= p · MPL − w = 0.

That is, as in figure 1.9, in a competitive labor market, the value of the marginal product of labor
equals the wage:

w = p · ∂q
∂L

≡ p · MPL.
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If we accept the definition of social justice as personal reward equal to the
value of personal productive contribution, we can conclude:

Competitive markets achieve social objectives of both efficiency and social
justice.

The right to compensation and the natural right of possession
We have now encountered views of social justice as (1) the right to compensation,
and (2) the natural right of possession. The two views of social justice are related.
If a house that is to be demolished belongs to a person by the natural right of
possession, social justice requires compensation for the loss.

Reservations about the natural right of possession
The natural right of possession might not be acceptable as a definition of social
justice. No allowance is made for the advantages of good luck or innate abil-
ity, family, and personal connections that affect incomes. Nor is allowance made
for personal disadvantages when people are incapacitated, have health problems,
or have obligations to care for others. Unequal educational opportunities affect
incomes. Or, as in the cases of the furlers of sails and the typists, once-valuable
knowledge and skills may no longer be much valued by markets. There can there-
fore be reservations about defining social justice as reward according to personal
contribution. Nonetheless, there is social justice in the natural entitlement of peo-
ple to their own production.23

The principle of the natural right of possession recognizes that people are
naturally entitled to the products of their own effort.

If people are not entitled to the consequences of their own productive effort,
we might wonder how incentives for a productive society can be provided. Why
should people be motivated to apply initiative and personal effort without regard
for personal reward? Altruists contribute for the benefit of others: however, if
people begin as altruists, will altruism persist over time, or will feelings of exas-
peration and exploitation come to replace the initial feeling of personal satisfac-
tion from contributing and exerting productive effort so that others can benefit?

We shall adopt the natural right of possession as a possible definition of social
justice. However, there are also other possible definitions.

23 The English political economist, John Stuart Mill (1806–73), in his book Principles of Political
Economy first published in 1848, described the natural right of possession in the following way:
“The institution of property, when limited to its essential elements, consists in the recognition, in
each person, of a right to the exclusive disposal of what he or she have produced by their own
exertions, or received either by gift or by fair agreement, without force or fraud, from those who
produced it” (Book II, Chapter II).
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C. Social justice as equality
Social justice is often regarded as requiring equality, which is of two types:

� Ex-ante equality requires equal opportunity for everyone expressed as equal
chances for improvement in life.

� Ex-post equality requires that everyone end up equally, as in a race in which
everyone is constrained to cross the finish line at the same time.

Ex-ante equality
Ex-ante equality requires that there be no privileged beginnings in life. Yet, we
may ask, is that possible? It is not if the definition of privilege includes having
high intelligence and ability and having patience to study. People differ also in
motivation to succeed. People have different propensities for good health. Fam-
ily circumstances differ in being supportive of or inimical to personal success.
Governments may seek to provide ex-ante equality through equal access to edu-
cational opportunities and health care – and perhaps through attempts to stress
that deferring a good time and investing by studying will bring greater than com-
pensating benefits in the future when incomes are earned and relationships are
formed. In seeking to stress the benefits of education, governments may have
to countervail culturally transmitted norms from parents to children. Retained
personal traits appear often to be acquired at young ages before children start
kindergarten or first grade. By the time children are capable of understanding
the message that investment in education is worthwhile through opportunities
that are provided, it may be too late to influence attitudes to patience and invest-
ment in personal success.

As much as we want ex-ante equality, with all good intentions of society and
government, ex-ante equality may be an elusive objective that at best takes
time to achieve.

Ex-post equality
The objective of sharing to attain ex-post equality is instinctive in humans. People
wandering in early hunter–gatherer groups shared food because failing to share
would have resulted in deprivation or death when others who had been successful
in finding food reciprocated by also not sharing.

In general, ex-post equality is inconsistent with Pareto improvement. Three
people each may have equal incomes of $1,000. After the government spends
$600 on education financed by a $200 tax paid by each person, the incomes of
all three people increase but unequally. The new incomes after payment of the
tax are {$1,400, $1,600, and $2,000}. ΔB is $2,000 (the sum of the increases in
incomes) and ΔC is $600 (the additional tax-financed public spending on educa-
tion). Because ΔW = (ΔB − ΔC) = 1,400 > 0, the increased public spending on
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education is justified as efficient by the cost-benefit criterion. The public spending
is also at the same time Pareto-improving because all three people are better
off (and no one is worse off). Yet, the Pareto-improving change has resulted in
departure from the initial conditions of ex-post equality.

In general, insisting on ex-post equality prevents Pareto-improving change.

D. The choice between efficiency and equality
The choice between Pareto efficiency and ex-post equality is illustrated by two
travelers in a desert who have only enough water between them for one person
to survive. One person owns the water. The ethical and normative question is
whether the person who owns the water should share the water with the other
traveler. Sharing the water (in any way, not necessarily equally) results in ex-post
equality but the equal outcome is that neither person survives. If the person in
possession of the water keeps all the water, the outcome is a Pareto improvement
compared to division of the water because one person alive is preferable to no
one alive. One person benefiting from the water is Pareto-efficient.

The circumstances of the water in the desert are described in the Talmud, in
which two opinions are given. A commentator named Ben-Petura proposed that
the water should be shared because it is better that both should drink and die than
that one should witness the death of his fellow. R. Akiva (c. 50–135) proposed that
your life takes precedence over your fellow’s life, so if you have the water and the
water can save only one life, you are obliged to use the water to save yourself.24

The ethical question is:

Should the person in possession of the water share the water, when sharing
makes no one better off and makes one person worse off, and the only
purpose of sharing is to satisfy a principle of ex-post equality?

Ben-Petura proposed ex-post equality through sharing – even though both people
die. Akiva chose Pareto efficiency (albeit some 2,000 years before Pareto).

Efficiency and ex-ante equality
A lottery could assign the water with equal probabilities and thereby provide
social justice in the form of ex-ante equality. After the outcome of the lottery
is known, one person has all the water, which is Pareto-efficient. The lottery
presupposes that neither person owns the water. If a person owns the water,
an obligation to offer the water as the prize in a lottery contradicts rights of

24 Compilation of the Jerusalem Talmud was completed around 1,600 years ago and the Talmud
Bavli was completed some 100 years later. In the Talmud, opinions of people who did not live at
the same time are often compared, which appears to be the case here.
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ownership or natural right of possession. A lottery, therefore, is a socially just
way of providing ex-ante equality only if there is no pre-identified owner of the
water.25

Efficiency and the natural right of possession
Some 3,000 years ago, Solomon, king of Israel in Jerusalem, confronted two
women who both claimed to be the mother of the same baby. The two women had
given birth around the same time but only one baby had survived. Evidence could
support neither woman’s claim. Solomon faced a problem of asymmetric infor-
mation. He did not know the identity of the true mother, although each of the
two women knew who the true mother was. The same type of indivisibility was
present as in the case of the water in the desert: as with the water, dividing the
baby was not efficient. The king nonetheless decreed that unless one of the two
women renounced her claim, the baby would be cut in half and divided between
the claimants. One claimant was satisfied with the offer of ex-post equality and
declared: “Neither mine nor yours will he be.” The other woman renounced her
claim. The king thereupon decreed that the baby should be given to the woman
who had renounced her claim, because she was the true mother.26 The outcome
was efficient. When the criterion for social justice is the natural right of posses-
sion, the outcome was also just – as would be the case with the water in the
desert when the owner of the water is judged to have the right to benefit from the
water.

Quite evidently, whether an outcome is socially just depends on the defini-
tion of social justice.

The natural right of possession is a conservative criterion for social justice that
justifies the status quo of possession. However, when we apply the criterion of the
natural right of possession to define social justice, we care about how possession
was achieved.

The baby is the natural possession of the true mother. On the other hand,
had we lived in a time and a place where we were ruled by a repressive king
who claimed natural right of possession of everything in the kingdom through the
divine right of kings to rule, and who took what he pleased, we would not have
accepted the king’s claim to natural right of possession. We would have joined
a revolution to overthrow the king because the king was denying the natural

25 The lottery provides equal opportunity through equal expected utility. If utility from having the
water is 100 and the utility from not having the water is zero, and there is a probability of one-
half of each outcome, expected utility is ( 1

2 100 + 1
2 0) = 50. Before the outcome of the lot-

tery is known, both persons therefore have the same expected utility of 50 and there is ex-ante
equality.

26 Had the false claimant renounced her claim, the king would have confronted a more difficult
problem.
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right of possession of people to the property and wealth that they personally
created.

The natural right of possession depends on how possession was obtained.

The popular bias against efficiency
To make judgments about social justice, choice of a criterion is required that
specifies the meaning of social justice. The choice of ex-post equality as the cri-
terion (or definition) requires in turn a choice between achieving social justice
or efficiency. The latter choice may reflect attitudes toward the market, which
we have seen presumptively provides efficiency. When confronted with the need
to choose, people often reject allocation through markets. After a severe snow-
storm, people were asked whether the market price of snow shovels should be
permitted to increase to equate demand for the shovels with the limited avail-
able supply. Most people viewed market allocation of the shovels as unjust. In a
further situation reminiscent of the water in the desert, people were asked how
water bottles at a mountain top should be assigned when more people will climb
the mountain than the number of water bottles available. The alternatives offered
were (1) assignment according to the order of arrival, (2) random assignment as
through a lottery, (3) assignment by a government agency, and (4) market assign-
ment through willingness to pay. The majority rejected the market and chose
assignment according to the order of arrival.27

Evidence from experiments reveals that economists – and students of eco-
nomics – tend to favor the market and efficiency more than the public, which
favors “fair” allocations in the sense of ex-post equality.28 Economists seem to be-
lieve that people who work hard to achieve personal advancement should benefit
from their efforts and that people who value something more should be allowed
to pay more and thereby obtain what they value.

As has been observed, the origin of the preference for ex-post equality over
efficiency – and over the natural right of possession – may be in hunter–gatherer
societies in which individuals in small groups shared food as insurance. On any
one day, an individual might bring back to the group more food than he or she
needs. On another day, an individual may not find enough food for personal
needs. Sharing that results in ex-post equality is beneficial because of the insur-
ance that sharing provides in ensuring that a person will have enough food.

Envy
Envy is one of the basic human emotions. In general, envy is not admirably
regarded. Envy was present in the case judged by Solomon. The envious woman

27 Random assignment of water bottles maximizes expected utility by giving everyone an equal
chance of obtaining a water bottle. Assignment according to order of arrival also maximizes
expected utility if there is equal probability of arriving when water bottles still remain.

28 The two above cases were reported by Daniel Kahneman, Jack Knetsch, and Richard Thaler (1986)
and by Bruno Frey and Werner Pommerehne (1993). Kahneman received the Nobel Prize in 2002
for his research on the interface between economics and psychology.
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sought ex-post equality through the other woman (the true mother) also having
no child. In the case of the water in the desert, envy is similarly the only reason
why the person without the water would insist on sharing and ex-post equality.
Sharing the water does not change the fate of the person without the water but
ensures the same unfortunate fate for the person who has the water.

Envy affects utility. Through envy, the utility of the person without the water
increases if the water is shared and neither person survives – just as the utility of
the false claimant to the baby would increase if the true mother were also to be
denied a child.

Akiva’s answer to the question whether the water in the desert should be
shared is akin to the ethical position of Adam Smith regarding behavior in mar-
kets. Adam Smith declared that people should not feel guilty about seeking their
self-interest in markets. Akiva proposed that a person in possession of the water
should not feel guilty about wishing to survive.29

In another example of envy, two poor farmers look at the well-kept cow of a
neighbor. Both are envious of their neighbor’s cow. One farmer thinks: “I wish
that I had a beautiful cow like that; I shall work hard, and soon I shall also be
able to afford to buy such a cow.” The other farmer looks at the well-fed cow
of his neighbor and thinks: “I wish that the cow would die.” The objective of
both envious farmers is ex-post equality. The first farmer seeks ex-post equality
together with Pareto improvement (because he will have a cow and the neighbor
will be no worse off). The second farmer would achieve ex-post equality with
Pareto inefficiency (because he seeks the demise of the neighbor’s cow). This
example shows that:

The response to envy can be productive and result in Pareto improvement
or can alternatively be unproductive or destructive and thereby result in a
poorer society.

In chapter 2 where we shall study “institutions,” we shall see that the institutions
of a society influence which of the two responses can be expected to occur.

Aversion to inequality
People may experience disutility due to guilt feelings about having more than
others. They may declare to a person who has less, “I agree that we should be
more equal in what we have and I feel uncomfortable in having more than you.”
They may volunteer their time or give money to charitable causes that help peo-
ple in need. People may also express aversion to inequality by voting in favor of
taxes and income redistribution to increase ex-post equality.

29 The question is not whether all the water should be given to the other person, which also results
in a Pareto-efficient outcome. Whether all the water should be given to the other person is quite a
different question than whether the water should be shared.
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Voting
Voting introduces the question of why people bother to vote. There is a personal
cost to voting in the time taken to vote. However, the likelihood that one person’s
vote will be decisive in determining a voting outcome in a large population of
voters is effectively zero. For anyone whose time is at all valuable, a personal cost-
benefit calculation should thus reveal that the personal cost of voting exceeds the
expected benefit from voting. A decision to vote, therefore, is not based on a
rational economic cost-benefit calculation.

People may vote because of a feeling of civic duty. Voting can also be expres-
sive. By voting expressively, people express their self-identity and identify with
principles that they favor. Individuals can in particular confirm or demonstrate
their humane nature by visibly expressing political support for political parties
and candidates that favor greater ex-post equality. The alternative of voting for
conservative political candidates can result in less satisfying feelings. Conserva-
tive political parties tend to emphasize the benefits of efficiency through produc-
tive incentives and the natural right of possession, and to view social justice as
served by providing equal opportunity and allowing people to advance in life on
merit. Visible support for a conservative party may be regarded by an individual’s
friends and peers as evidence of insensitivity and lack of a social conscience.

The emotional and personal-popularity benefits of expressive voting can result
in insincere voting – meaning that voters may not want the candidates for whom
they vote to actually win the election. When voting, individual voters know that
in any event, they cannot influence the voting outcome. If they vote expressively,
however, they obtain the utility from expressive voting. Because a single vote
is not decisive in influencing the outcome of voting, each voter reasons that he
or she can safely vote expressively. In seeking personal satisfaction and social
approval through voting, a sufficiently large number of expressive voters may,
however, achieve high-tax redistributive outcomes that they do not want.

Political decision makers and a political party that has won the election
with the support of the expressive voters may understand the behavior of the
expressive-voter constituency and be aware that actually implementing policies
of high taxation and extensive redistribution will result in a loss of political sup-
port. The policy declarations of a socially aware party when the party is in office
can therefore also be expressive.

We saw that feelings and emotions are involved in Adam Smith’s invisi-
ble hand. The invisible hand avoids guilt feelings about self-interested personal
behavior in markets. The invisible hand also avoids the hypocrisy in markets that
would be expressed by sellers declaring that they are doing favors for buyers in
offering to sell or by buyers declaring favors in offering to buy.

We can therefore compare market and voting behavior and conclude:

When people buy and sell in markets, there are no personal benefits from
being insincere in deviating from true personal preferences, whereas voting
can be expressive and not necessarily sincere.
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Efficiency, equality, and social justice
Summarizing our conclusions regarding efficiency, equality, and social justice, we
have seen that:

(1) When social justice is defined as ex-post equality, Pareto efficiency
is, in general, inconsistent with social justice. However, efficiency and
social justice are consistent objectives when social justice is defined as
ex-ante equality or as the natural right of possession.

(2) Ex-post equality is an instinctive objective based on sharing that is also
related to envy. The response to envy of those who are envious can be
efficient or inefficient.

(3) The response to envy to those being envied can be expressive behavior
through voting. While expressive voting can be insincere, there are
no benefits from refraining from expressing preferences sincerely in
market decisions.

1.3
The Rule of Law
We now turn to the rule of law.

Without the rule of law, neither efficiency nor social justice is attainable.

If the rule of law is absent, there is no point to our studying the choice between
markets and the public finance and public policy of government. Markets cannot
exist without the rule of law. The rule of law also has consequences for the behav-
ior of governments. Governments have a legal monopoly on coercion. Without
the protection of the rule of law, governments can use their monopoly on legal
coercion in intrusive and harmful ways.

A. Benefits of the rule of law
The rule of law protects us in many ways. Our right to our possessions is protected
as well as the right not to be kidnapped, enslaved, or raped – and the right to life
itself. The rule of law includes requisites for a civil society such as provisions for
legal enforcement of contracts and for resolution of disputes, and bankruptcy
codes that protect rights of debtors and creditors. The rule of law, in principle,
should provide equality before the law. Social status or wealth should not deter-
mine how the rule of law is applied. For example, the two women between whom
Solomon adjudicated were harlots with low social status. In receiving the harlots
and judging their case, the king demonstrated the principle of equality before
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the law. Equality before the law requires that the rule of law not be applied
selectively: when the rule of law is applied selectively, people are unsure about
whether the rule of law applies to them.

The rule of law is inconsistent with laws and regulations that are retroactive.
It is a contradiction of the rule of law for people to be able to be accused today of
crimes committed yesterday that were not designated as crimes yesterday. If laws
can be retroactive, anything that people did in the past can be arbitrarily made
illegal and used against them. By disallowing retroactive laws, the rule of law
ensures that property that belonged to someone yesterday belongs to the same
person today, unless the property was voluntarily sold or given away.

The rule of law is not the same as the rule of government. Without the pro-
tection of the rule of law, arbitrary and whimsical men and women who control
government can subvert the law so that the “law” becomes the instrument of
appropriation and repression. We rely on government to implement the rule of
law; however, the rule of law also protects us from government.

The rule of law is not present when honest people cannot abide by laws. Tax
rates may be set so high that people who pay taxes honestly cannot survive at a
reasonable standard of living. With tax evasion then pervasive, accusations of tax
evasion can be used selectively to silence any critic of a government.

Private property rights and markets
The rule of law certifies (or confirms) and protects private property rights. A
nomadic hunter–gatherer population roaming where land and game are plentiful
does not require private property rights. Private property rights become valuable
when there is competition for land and natural resources. Private property rights
likewise become personally valuable when crops are planted or when a house is
built. Private property rights provide the incentives to plant the crops and build
the house.

Certified and protected property rights allow the different types of markets
in a society to exist. In product and asset markets, property rights allow buyers
to know that sellers have the right to sell and that new ownership will be defined
after payment to sellers has been made. In labor markets, people are assured that
the output that they produce belongs to them, so there are incentives to be pro-
ductive. The rule of law allows capital markets to function: in the absence of the
protection of property rights provided by the rule of law, there is no incentive to
invest because there is no assurance that returns from an investment will belong
to the people who have made the investment. Without property rights ensured
through the rule of law, there also is no assurance that an asset created through
an investment will continue to belong to the investor. If property rights are not
certified and not protected through the rule of law, assets cannot be traded and
diversification to spread risk cannot take place. A house cannot be sold with-
out certified property rights. If people live in the house that they have built but
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for which the right of possession cannot be legally certified, a mortgage could not
have been used to finance construction of the house. The house cannot be insured
against damage if the house does not have legally defined owners who can enter
into an insurance contract. Without legally certified property rights, collateral (or
security for loans) cannot be provided and credit markets therefore are limited.
Without defined property rights, stock markets cannot exist because a firm cannot
be owned by different shareholders who diversify assets and spread risk through
ownership of different types of stocks.

Property rights and avoidance of anarchy
If there were no markets, people could still be self-sufficient and not trade. With-
out the rule of law, however, there is anarchy – true anarchy and not the “anar-
chy” in markets perceived by people who favor imposed order over the sponta-
neous order of the market. When there is anarchy, the right of natural possession
is not protected. Appropriation, extortion, and theft are means of acquiring the
property and goods of others. Without the rule of law, a person can then have
only as much property as he or she is capable of defending. There is a social loss
through socially unproductive use of time and resources. Activities of appropria-
tion, extortion, theft, and defense use resources and personal time and initiative
in socially unproductive ways. There is inefficiency because resources and time
could have been used productively to add to available output.

Efficiency and social justice
The rule of law thus allows a society to obtain the benefits of efficiency in two
ways:

� The rule of law allows markets to exist.

Without markets, there are nonetheless benefits from the rule of law:

� The rule of law provides incentives to use resources productively rather than
to appropriate other people’s property.

The rule of law is also the basis for social justice:

� The rule of law protects the natural right of possession and also people’s
lives.

Ethical behavior
Because of the legal monopoly of government on coercion, the rule of law is
a responsibility of government. Still, without the rule of law imposed through
government, there would be a civil society if people were to behave according to
ethical precepts and respected the property and lives of others.
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Anarchy and the prisoners’ dilemma
When the rule of law is absent and people do not behave ethically, there is anar-
chy. Anarchy can give rise to circumstances described in table 1.1 where two iden-
tical people face a situation known as the prisoners’ dilemma (we shall presently
see why the dilemma is named after prisoners). The two people in table 1.1 face
the same binary choice between using all personal resources productively and
using some resources unproductively to take the other person’s property. In our
description, resources are not used in defense, although, in general, resources
also are used to defend property and possessions.30

TABLE 1.1. THE PRISONERS’ DILEMMA OF ANARCHY

Person 2 only produces Person 2 steals

Person 1 only produces 3, 3 1, 4
Person 1 steals 4, 1 2, 2

In table 1.1, four possible outcomes depend on the combinations of decisions
that the individuals make. The two numbers in a cell in the table indicate the indi-
viduals’ personal benefits from an outcome, with the first number indicating the
benefit to person 1 and the second number the benefit to person 2. The numbers
also indicate rankings of outcomes for each person, with higher values indicating
more preferred personal outcomes.

When both individuals use all their resources productively, the outcome is
(3, 3). When they both use resources to take from one another, output is lost and
the outcome is (2, 2). The outcomes (3, 3) and (2, 2) are symmetric. Benefits for
the outcomes (4, 1) and (1, 4) are, in contrast, asymmetric. The highest possible
benefit 4 is obtained by taking the property of a person who does not reciprocally
steal. The lowest benefit 1 is obtained by not reciprocally stealing when the other
person steals.

With the two persons’ individual benefits indicated by B1 and B2, an outcome
is efficient when social (or total) benefit W = (B1 + B2) is maximized. The out-
come (3, 3) achieves maximal total benefit 6 and is therefore efficient. The ques-
tion that we shall now consider is: Will independent voluntary decisions result in
the efficient outcome (3, 3)?

Table 1.1 describes a game in which people interact strategically, with the out-
come for each person depending on the person’s own decision as well as on the
decision made by the other person. Both individuals have full information about
the decisions each can make and about the personal benefits available to each
in the different possible outcomes. Each person independently makes a decision
based on personal self-interest. There is no cooperation or coordination in mak-
ing decisions.

30 We shall consider defense when we study public goods.
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The Nash equilibrium
We are looking for an equilibrium outcome of the two persons’ decisions. The
definition that we shall use to describe equilibrium is called the Nash equi-
librium.31

In the Nash equilibrium, no person can gain by changing his or her deci-
sion, given the decisions that others have made.

Dominant strategies
In the prisoners’ dilemma, each person has a dominant strategy. Strategy here is
another word for decision.

A dominant strategy exists when a person’s best decision does not depend
on the other person’s decision.

With both people confronting the same benefits (also known as payoffs) and hav-
ing the same possible strategies, a dominant strategy for one person is also a dom-
inant strategy for the other person. We can readily determine that:

The dominant strategy is to steal.32

The dominant strategy guides us to the Nash equilibrium:

The Nash equilibrium is at the outcome (2, 2) where both individuals
choose the dominant strategy and so each person wastefully uses resources
to steal from the other.

Can agreement to cooperate achieve efficiency?
A move from the Nash equilibrium at (2, 2) to (3, 3) is a Pareto improvement –
both people are made better off. It is clearly worthwhile for both people to find
a way to implement the move from (2, 2) to (3, 3). The two people could simply
agree to move to (3, 3) from (2, 2) by promising not to steal from one other. A
legally enforceable contract not to steal is impossible because there is anarchy
rather than the rule of law required for contract enforcement. Cooperation not
to steal and thereby to attain (3, 3) would require a self-enforcing contract.

A self-enforcing contract is self-sustainable through self-interest without
external enforcement.

31 Nash equilibrium (Nash, 1951) is named after John Nash, who received the Nobel Prize in eco-
nomics in 1995. The equilibrium is also called Cournot–Nash, to acknowledge the 19th-century
French economist and engineer, Augustin Cournot (1801–77), who formulated a similar idea
(Cournot, 1838).

32 Stealing is the best decision whether or not the other person decides to steal. Consider person 1.
If person 2 does not steal, person 1’s best response is to steal because 4 > 3. If person 2 steals, the
best response of person 1 is again to steal because 2 > 1. Stealing is therefore person 1’s dominant
strategy. Because of symmetry, stealing is likewise the dominant strategy of person 2.
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A self-enforcing contract to sustain the efficient outcome (3, 3) is not possible
because each person has an interest in departing from the conditions of the con-
tract. The contract requires not stealing. However, compared to the outcome at
(3, 3), each person is better off stealing, given that the other person is not steal-
ing. That is, (3, 3) is not sustainable because (3, 3) is not a Nash equilibrium.33

Promises to remain at (3, 3) are therefore not credible.34

Sequential decisions
We have described decisions as made simultaneously – or each person has made
a decision without knowing the decision that the other has made. If decisions
are made sequentially (where one person decides first and then the other), the
outcome is again the Nash equilibrium (2, 2). Because the dominant strategy is
to steal, the first person to decide steals and the second person’s subsequent best
response also is to steal.

Figure 1.10 shows the prisoners’ dilemma with sequential decisions. The infor-
mation in figure 1.10 is the same as in table 1.1. We see the four possible out-
comes of the game at the end of the “game tree.” Person 1 is arbitrarily chosen
to decide first. The decision is whether to cooperate and not steal (YES) or to
steal (NO to cooperation). Person 1 ideally would like to reach the outcome
(4, 1). The path to (4, 1) requires that person 1 begin by declaring non-
cooperation (NO). However, person 2 (whose utility and ranking of outcomes
are given by the second number) would then respond by also choosing to steal (or
NO to cooperation). The outcome is then (2, 2), which we identified as the Nash
equilibrium. Choosing not to cooperate (NO) and ending in the Nash equilibrium

33 Each person has an incentive to depart from (3, 3) to seek the better outcome of 4, which can be
obtained by stealing, given that the other person is not stealing.

34 We can now note the origins of the name “prisoners’ dilemma.” The police have evidence to con-
vict two prisoners of a minor crime but believe that the prisoners have also committed a major
crime for which there is no evidence. The prisoners know that the police have no evidence regard-
ing the suspected major crime. The prisoners also know that they can be convicted of the major
crime only if one of them confesses and implicates the other. The police take the prisoners to
separate rooms and present each prisoner with the following alternatives: (1) if neither prisoner
confesses to the major crime, they will both be convicted of the minor crime, for which the sen-
tence is light (e.g., two years in jail); (2) if one of them confesses to the major crime and the other
does not, the prisoner who confesses will receive a relatively lenient sentence (e.g., one year in
jail), whereas the prisoner who did not confess will receive a very harsh sentence (e.g., ten years in
jail); and (3) if both prisoners confess, they each receive quite a severe sentence (e.g., seven years
in jail) but less severe than the sentence of the prisoner who does not confess when the other does
(which is ten years). The prisoners confront a dilemma. If neither confesses, there is no evidence
regarding the major crime. However, the dominant strategy is to confess to the major crime. Each
prisoner reasons: “If my partner confesses, my best decision is also to confess (seven years in jail is
better than ten). If my partner does not confess, again my best decision is to confess (one year in
jail is better than two).” Hence, whatever the decision the other makes, each prisoner’s personal
best response is to confess to the major crime, which is the dominant strategy. We can observe a
potential injustice. In the Nash equilibrium, the two prisoners confess to the major crime whether
or not they have committed this crime.
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YES = cooperate and not steal 

NO = not cooperate and steal 

Figure 1.10. Sequential decisions and the prisoners’ dilemma.

(2, 2) is the best decision that person 1 can make. Should person 1 choose to coop-
erate (YES), person 2 would maximize utility by choosing not to cooperate (NO),
and the outcome then would be (1, 4).35

The inefficiency of independent self-interested decisions
In a competitive market equilibrium, efficiency is achieved through indepen-
dent self-interested individual decisions. In the circumstances of the prisoners’
dilemma, people are also making independent self-interested decisions. Each
person is maximizing utility given the decision that the other has made. The out-
come, however, is the inefficient Nash equilibrium.

In anarchy without the rule of law, the invisible hand is no longer effective
in guiding self-interested decisions to efficient outcomes.

Repeated encounters and the value of reputation
We have described a single encounter of the prisoners’ dilemma. Might the effi-
cient outcome (3, 3) be achieved in repeated encounters – or in a repeated game?
If the same two people play the prisoners’ dilemma daily, they might cooper-
ate to establish a reputation for cooperating. Such reputation will influence the
behavior of the other person in the next round of interaction. If person 1 knows

35 The game as set out in figure 1.10 is in extensive form. The figure is called a “game tree.” More
complex cases of extensive-form games require attention to subgame perfection (Reinhard Selten
1975; Nobel Prize in economics, 1994).
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(or believes) that person 2 cooperates and does not steal, person 1 also can decide
not to steal. With both people establishing a reputation for cooperating and not
stealing, the efficient outcome (3, 3) is achieved, provided that interactions are
known to continue indefinitely or for long but uncertain periods, because then
there is always a tomorrow (or the chance of a tomorrow), and a reputation for
cooperating therefore has value. Cooperation also requires gains in the future to
be valued sufficiently by both people.36

Reputation for cooperating is of no value if there are to be no future encoun-
ters for which reputation can be of use. It follows that:

There is no incentive for cooperation in any round of a repeated prisoners’
dilemma if the number of interactions is known to be finite.37

Personal reputation only has value when people know one another – for exam-
ple, within a family or among friends. In large anonymous populations, personal
reputation for cooperating has no value. In societies with large numbers of anony-
mous people, we therefore cannot rely on personal reputation to provide an
incentive for cooperation.

Experiments reveal that anonymous people nonetheless may cooperate in
finite repeated encounters – especially if they are not economics students who
have studied the prisoners’ dilemma. By cooperating, people attribute empa-
thy to one another rather than strict rationality. It is “natural” to cooperate. As
with sharing, cooperation is instinctive, with the instinct dating to small hunter–
gatherer groups.

When people cooperate in prisoners’-dilemma experiments, they also can
be behaving expressively. By cooperating, people obtain utility from their self-
confirmation of their identity as pleasant and cooperative. The highest utility may
be obtained by cooperating when the other person does not. The cooperative
person may feel socially superior to a person who has displayed self-interested
uncooperative behavior. In that case, we are, however, departing from the pay-
offs of the prisoners’ dilemma, which stipulate lowest utility when one person
does not steal and the other does. When people feel good about themselves for
having cooperated even though materially they lose because the other person in

36 That is, for a person to have an incentive to cooperate and not steal, the person’s discount
rate must be sufficiently low to make waiting for future benefits worthwhile. If the discount
rate is so high that present benefits from not cooperating are valued more than the stream of
future benefits from establishing a reputation for cooperating, there is no incentive to cooperate
today.

37 If it is known that there are to be 20 encounters, reputation has no value in the final 20th encounter.
Cooperation will therefore not take place in the final 20th encounter and the outcome will be the
Nash equilibrium (2, 2) of the single-encounter game. There is then no point to cooperating in
the 19th encounter because reputation in the 20th encounter is known to have no value. That is,
the only reason for cooperating in the 19th encounter is to persuade the other player to cooperate
in the 20th encounter. Because there is no value to reputation in the 19th encounter, there is
no reason to cooperate in the 18th encounter. Nor then does reputation have value in the 17th
encounter – nor in any encounter. Cooperation rationally will not take place.
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the game has not reciprocated cooperation, the experiments also correspondingly
depart from the payoffs of the prisoners’ dilemma.

The paradox of gain from coercion
With the payoffs of the prisoners’ dilemma, inability to rely on voluntary coop-
eration is the basis for calling on government to enforce the efficient outcome at
(3, 3) through the rule of law. Calling on government introduces the paradox of
gain from coercion. In the prisoners’ dilemma, people wish to be coerced to move
from (2, 2) to (3, 3).

TABLE 1.2. THE PRISONERS’ DILEMMA AND THE RULE OF LAW

Person 2 only produces Person 2 steals

Person 1 only produces 3, 3 1, 2 = {4 − 2}
Person 1 steals {4 − 2} = 2, 1 0 = {2 − 2}, 0 = {2 − 2}

A government can declare a legal penalty for stealing. In table 1.2, a penalty of
2 is imposed for theft. The penalty is subtracted from personal benefit whenever
a person steals. The penalty changes the dominant strategy to “not to steal.”38

The legal penalty achieves the efficient outcome (3, 3) without the penalty
being imposed. The penalty is a deterrent, not ever an actual punishment.
Rational behavior – given the punishment for stealing – is not to steal.

However, to be effective, the threat of punishment through the penalty must
be credible. Credibility is costly. The police are required, even if the police never
have anyone to apprehend.

Private deterrence
Private deterrence is a possible response to the threat of theft. Personal body-
guards can be hired or a private security force. Personal resources then determine
the effectiveness of private deterrence. When people differ in personal resources,
protection through private deterrence is unequal. Private deterrence therefore
violates the principle of the rule of law that there should be equality before the
law. Because of dependence of outcomes on personal resources:

Deterrence through personal resources is more akin to anarchy than to the
rule of law.

38 A person who steals when the other does not receives (4 − 2) = 2. When both steal, each receives
(2 − 2) = 0. If person 2 does not steal, person 1’s best response also is not to steal because 3 > 2. If
person 2 decides to steal, person 1’s best response still is not to steal because 1 > 0. The dominant
strategy of person 1, therefore, is not to steal, as is likewise the dominant strategy of person 2.
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Private deterrence requires resources to be used by individuals for personal
protection. The rule of law protects everybody simultaneously by changing incen-
tives as in table 1.2. The rule of law is a public good for the entire population.

Because everybody benefits from the rule of law, the rule of law is a public
good.

B. Anarchy with strong and weak
The prisoners’ dilemma describes anarchy when people have symmetric capabil-
ities. A population, however, in general consists of people who are strong and
others who are weak. If ethics do not restrain the strong from taking advantage
of the weak, only the rule of law can protect the weak.

The German philosopher, Friedrich Nietzsche (1846–1900), predicted that in a
state of anarchy or “nature” where there are neither ethical nor legal bounds on
behavior, the strong exert their will on the weak. The prediction was a positive
statement, not a normative statement about what should happen. Nietzsche pro-
posed that ethics and conscience had been introduced into the world by people
who were weak as means of protection against the strong. Thus, lambs who are
victims of lions would proclaim that it is unethical for lions to eat lambs because
lambs are gentle and do not threaten lions. Nietzsche predicted that the lions
being strong and the lambs being weak, the lions will eat the lambs in any event.39

Nietzsche’s theories can be applied to anarchy. Table 1.3a describes circum-
stances facing the weak and the strong in anarchy.

TABLE 1.3a. NIETZSCHEAN RELATIONS BETWEEN STRONG AND WEAK

Potential Cost of Amount Net gain from Utility of the weak
output appropriation taken appropriation from leisure

Weak 10 4
Strong 20 3 10 7

The weak, if they use all their resources and time productively, can produce
10. The strong can produce 20 if they likewise use all their resources productively.
The values 10 and 20 are also the respective utilities or benefits of the weak and
the strong when they each use resources productively.

The strong can choose to use some of their resources to attempt to appropriate
the output of the weak. We can envisage the strong coming to the fields of the
weak seeking to take the produce that the weak have produced. The strong incur
a cost of appropriation of 3 in traveling to the fields of the weak. If the weak have

39 Nietzsche died demented, believing that he was the devil.
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worked, the strong take the output of 10 that the weak have produced. The net
gain to the strong from appropriation is therefore 7.

However, when the strong decide whether to travel to the fields of the weak,
they do not know whether the weak have chosen to work. Therefore, the strong
do not know whether there will be anything to appropriate from the fields of
the weak. If the weak have not worked, the strong incur a net loss of 3 from the
unsuccessful attempt at appropriation.

The weak decide whether to work not knowing whether the strong will attempt
to appropriate. If the weak decide to work and the strong arrive to take their out-
put, the weak are left with nothing. If the weak decide not to work, they have
utility of 4 from leisure. Utility from leisure cannot be appropriated and is there-
fore independent of whether or not the strong arrive.40

The sources of inefficiency
There are two potential sources of inefficiency. There is a loss of 3 in resources
and time unproductively used if the strong set out to appropriate. The weak pro-
duce 10 if they work but only have utility of 4 if they do not work; hence there is
a loss of 6 if the weak do not work.

The equilibrium
The one-time game between the strong and the weak is shown in table 1.3b, which
is based on the data in figure 1.3a. The first number in table 1.3b is the benefit for
the weak and the second number is the benefit for the strong. The strong and the
weak have complete information about the game. They know, in particular, that
decisions are made simultaneously – or without one side knowing the decision
of the other. We are looking for a Nash equilibrium. We used the presence of
dominant strategies to find the Nash equilibrium in the prisoners’ dilemma. Our
first step in seeking an equilibrium is again to look for dominant strategies.

TABLE 1.3b. ANARCHY WITH WEAK AND STRONG

The strong seek The strong do not seek
to appropriate to appropriate

The weak are productive 0, 27 10, 20
The weak are not productive 4, 17 4, 20

40 We shall not consider slavery or forced labor whereby the weak are forced to work; nor in our
presentation do the strong harm or kill the weak out of frustration if the strong arrive at the fields
of the weak and find that the weak have chosen not to work.
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In table 1.3b neither the strong nor the weak have a dominant strategy. If the
weak choose to work, the best response of the strong is to appropriate; however,
if the weak do not work, the best response of the strong is not to use resources
in appropriation. If the strong set out to appropriate, the best response of the
weak is not to work; however, if the strong do not set out to appropriate, the best
response of the weak is to work.

Nash equilibria can exist when there are no dominant strategies. We therefore
need to examine the four possible outcomes in table 1.3b to determine whether
we can find a Nash equilibrium. We shall, however, not find a Nash equilibrium:
in each of the four possible outcomes, either the weak or the strong can do better
by changing their decision.

At (0, 27), the weak work and the strong appropriate. The weak have nothing.
The strong use 3 to take the output of the weak and have {20 + 10 − 3} = 27.
The outcome at (0, 27) is not a Nash equilibrium because the weak can do better
by not working, which moves the outcome to (4, 17).

At (4, 17), the weak have a benefit of 4 from leisure. The strong have 17
because they have lost 3 of their potential output of 20 in the unsuccessful attempt
at appropriation. With the weak having produced nothing, the strong can do bet-
ter by not using resources in attempting to appropriate, which moves the outcome
to (4, 20).

At (4, 20), the weak have utility 4 from leisure and the strong, who are now
not attempting to appropriate, have 20. Because the strong are not attempting
to appropriate, the weak can do better by working, which moves the outcome to
(10, 20).

At (10, 20), the outcome is efficient because all resources are being used
productively.41 However, the weak are working and therefore the strong can do
better by appropriating, which returns the outcome to (0, 27) – which is where we
began.

We have therefore not found a Nash equilibrium. However, we need to qualify
what we mean by not having found a Nash equilibrium. To be precise, we have
not found a Nash equilibrium in pure strategies.

A Nash equilibrium in pure strategies is one in which decisions are made
with certainty.

When there is no Nash equilibrium in pure strategies, we look for a Nash equi-
librium in mixed strategies.

A mixed strategy is a decision based on randomizing behavior.42

41 The sum (12 + 20) = 32 is greater than the total available in any other outcome.
42 Formally, every finite strategic game has a mixed-strategy equilibrium, and a pure-strategy equi-

librium is a special case in which the probabilities of making two decisions are (1, 0); that is, one
decision is made with probability 1.
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In a mixed-strategy Nash equilibrium, no one has an incentive to change
randomizing behavior, given the choice of randomizing behavior of
others.43

If the strong knew with certainty that the weak will choose to be productive,
they would choose to appropriate with certainty. Because the strong do not know
the decision of the weak, they can randomize or mix their decisions.

Similarly, if the weak knew with certainty that the strong have predatory inten-
tions, they would not work with certainty. They would work with certainty if they
knew with certainty that the strong did not intend to appropriate their output.
Because the weak do not know whether the strong have predatory intentions,
they too can randomize or mix their decisions.

In table 1.3b, the mixed-strategy equilibrium is that the weak work with 30
percent probability (and do not work with 70 percent probability), whereas
the strong set out to appropriate with 60 percent probability (and use all their
resources productively with 40 percent probability). How are these probabilities
derived?

To find a mixed-strategy equilibrium, we look for probabilities of making
decisions that result in decision makers being indifferent between their alter-
native choices.

We look first at the decision of the strong. Table 1.3b shows that the strong
can always achieve 20 with certainty by not attempting appropriation. The strong
will never choose appropriation if doing so leaves them, on average (because of
the uncertainty about the behavior of the weak), with less than the 20 that they
can obtain with certainty by using all of their resources productively. The strong
have 27 if they set out to appropriate and find that the weak have worked, and
they have 17 if they arrive at the fields of the weak to find that the weak have
not worked. We denote by PW the probability that the weak work. The expected
benefit to the strong from choosing to set out to appropriate is therefore:

27 · PW + 17 · (1 − PW).

The strong, therefore, are indifferent between their alternative actions when:

20 = 27 · PW + 17 · (1 − PW).

The solution to this equation is PW = 0.3. That is, the weak work with a proba-
bility of 30 percent.

43 An example of mixing strategies is when we are presented with a choice between two identi-
cal closed boxes, one containing $100 and the other $20, each with probability one-half. In the
absence of further information, we can do no better than randomize our decision by flipping a
coin to decide. Our decision rule of flipping a coin gives each box a 50 percent chance of being
chosen. This is our mixed strategy. We have mixed the strategies (decisions) by assigning a 50 per-
cent probability to choosing either box. More generally, randomizing behavior does not require
assigning probabilities of 50 percent to different decisions.
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We denote by PS the probability that the strong set out to appropriate. If the
weak have worked and the strong arrive, the weak are left with nothing. If the
strong do not arrive to appropriate and the weak have worked, the weak retain
their output of 10. The expected benefit of the weak when they work is therefore:

{0} · PS + 10 · (1 − PS) = 10 · (1 − PS).

The weak can choose to have 4 with certainty by not working. The weak are there-
fore indifferent between their alternatives of working and not working when:

10 · (1 − PS) = 4.

The solution to this equation is PS = 0.6. The strong, therefore, set out to appro-
priate with a probability of 60 percent.

TABLE 1.3c. PROBABILITIES OF OUTCOMES WITH WEAK AND STRONG

The weak are productive with The weak are not productive with
probability PW = 0.3 probability (1 − PW) = 0.7

The strong do not
attempt to
appropriate with
probability
(1 − PS) = 0.4

The strong come
to appropriate
with probability
PS = 0.6

The strong do not
attempt to
appropriate with
probability
(1− PS) = 0.4

The strong come
to appropriate
with probability
PS = 0.6

12% 18% 28% 42%

Table 1.3c shows the likelihoods of the four possible outcomes. To determine
the likelihood of an outcome, we compute the joint probabilities of the weak and
strong making the decisions that result in the outcome.

The probabilities of the four possible outcomes, of course, sum to 1. The effi-
cient outcome, in which the weak work and the strong do not use resources in
appropriation, arises with a probability of 12 percent. All other outcomes are
inefficient because either the strong use resources unproductively in setting out
to appropriate or the weak do not work, or both. The most likely outcome with 42
percent probability is that the weak do not work and the strong unproductively
use resources to attempt to appropriate and find that there is nothing to take.44

The burden of inefficiency
We do not know with certainty which outcome will arise. We know only the prob-
abilities for each outcome as shown in table 1.3c. However, we do know that the
mixed-strategy Nash equilibrium gives the strong, on average, 20 and the weak,

44 If we changed the values in table 1.3b, we would, of course, obtain different probabilities of the
weak and the strong taking their respective actions, and thereby different probabilities of outcomes
in table 1.3c.
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on average, 4. Total equilibrium benefit for the strong and the weak combined is
therefore, on average, 24 = (20 + 4).45

If the rule of law were present to prevent appropriation by the strong, both the
strong and the weak would use their resources productively with certainty, and
total social benefit would be 30 = (10 + 20). The efficiency loss from the absence
of the rule of law is therefore 6 = (30 − 24).

In the mixed-strategy Nash equilibrium, the weak have, on average, 4 instead
of the 10 they could have from productive use of their resources. The social loss
of 6 is imposed on the weak. Thus:

The entire burden of inefficiency falls on the weak.

We would not expect otherwise. The strong would not choose behavior (including
randomizing behavior) that is disadvantageous for them.

Credibility
Before decisions are made, if the strong were to declare that they do not intend
to appropriate the output of the weak and if the declaration were believed by the
weak, the weak would work. However, the promise by the strong not to appro-
priate is not credible. The weak (and the strong) know that if the weak work, the
strong can do better by appropriating.

Laziness and incentives
The weak are not “lazy” because they do not always work. Rather:

In not consistently working, the weak respond rationally to predatory
behavior of the strong.

The weak also have an incentive to make the strong believe that, when they work,
the weak are not productive.

Roving and stationary bandits
If we refer to the strong as “bandits,” we can distinguish between roving and sta-
tionary bandits. A roving bandit is a predator who encounters the same weak pop-
ulation only once and will be elsewhere afterwards. Roving bandits are extremely
dangerous. They have no need for the weak after the single encounter. The case
of the roving bandit is the single-encounter game that has been described.46

A stationary bandit repeatedly encounters the same weak persons over time.
A repeated game therefore takes place. In the repeated game, both the strong and

45 The strong can always obtain 20 by being productive and the weak can always obtain 4 by not
working, which determine the benefits of each in the mixed-strategy Nash equilibrium.

46 The distinction between roving and stationary bandits is from Mancur Olson (1932–98), who was
a professor at the University of Maryland. See, for example, Olson (2000).
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the weak can be better off than in the equilibrium of the single-encounter game.
In the repeated game with stationary-bandit behavior, the strong appropriate in
each period and still bear the cost of appropriation. However, the strong can
provide an incentive for the weak to work consistently and be productive in each
period.

The weak have 4 if they do not work. They likewise have an expected return
of 4 in the mixed-strategy roving-bandit Nash equilibrium in which they bear the
entire burden of inefficiency. If the weak were to work consistently and produce
10, there would be a surplus of (10 − 4) = 6, which could be shared between the
weak and the strong. Many Pareto-improving divisions of the surplus benefit of
6 are possible.47

The strong could bargain with the weak over the division of the surplus. The
weak have bargaining power. It is the output of the weak when they work that
provides the surplus to be shared that can make both the strong and the weak
better off. With the surplus of 6 divided in any way that makes both the strong
and the weak better off, there is Pareto improvement. Because of the Pareto
improvement, stationary-bandit behavior by the strong is sustainable as a self-
enforcing contract that both the strong and the weak have an incentive to sustain.
The self-enforcing contract is based on reputation. The strong, at any time, could
choose to appropriate all the output 10 produced by the weak and leave the weak
with nothing. The weak would then understandably no longer trust the strong
and would revert to the randomizing behavior of the mixed-strategy equilibrium
in which they work with 30 percent probability. The strong would then lose – as
would the weak. Hence:

The strong as stationary bandits have an interest in incentives that lead the
weak to be consistently productive, which requires that the strong maintain
their reputation for behaving as stationary and not roving bandits.

Why does the prospect of Pareto improvement not lead all bandits to behave
as stationary bandits? Bandits with short time horizons act as the more predatory
roving bandits, as do bandits with high discount rates, which reduce (or discount)
the value of the future benefits from providing incentives for the weak to be pro-
ductive. In the absence of the rule of law, the strong today also may fear that
they may not retain their dominance tomorrow; therefore, they take what they
can today.

Who is a bandit? We have been describing anarchy without the rule of law and
without government. However, we have observed that the rule of law and the rule
of government are not equivalent. In nondemocratic societies, “government” can
be the bandit, by not implementing the rule of law but rather by providing the

47 We have encountered here an application of the “folk theorem” for infinitely repeated games.
This theorem states that when people who meet in repeated encounters care sufficiently about the
future, there are infinitely many solutions for repeated games. The conclusion is known as a folk
theorem because the theorem was known before the formal analysis was published.
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means through the authority of government for the strong to take from the weak.
In such a case, the weak can only hope that the behavior of government is at least
that of the stationary and not the roving bandit.48

Consequences of the rule of law
Stationary bandits are predatory but less so out of self-interest than roving ban-
dits. The rule of law ends both stationary- and roving-bandit predatory behav-
ior. Efficiency is achieved because resources are not used in appropriation and
because the weak have incentives to be consistently productive. There is social
justice defined as the natural right of possession because the weak retain the
product of their own efforts.

C. Anarchy and ethics
The rule of law imposed through a formal legal system would not be required if all
people behaved ethically and respected the natural right of possession of others.
Without a formal legal system, if the strong nonetheless behaved ethically, they
would not appropriate the output of the weak.

The Nietzschean game between strong and weak involves no ethics. Nor does
the prisoners’ dilemma. The maximal personal benefit in the prisoners’ dilemma
is achieved by stealing from a person who respects the property rights of others.

We now introduce an honest person. The honest person has utility from ethical
behavior. Table 1.4a shows the honest person’s personal benefits and costs.

TABLE 1.4a. BENEFITS AND COSTS FOR AN HONEST PERSON

Utility from
ethical Potential Cost of Amount Net gain
behavior output stealing stolen from stealing

20 30 3 10 7

The honest person has subjective utility of 20 from personal ethical behavior.
Additional utility of 30 is obtainable from using personal resources productively.
Should the honest person appropriate or steal, the cost in terms of resources used
is 3 and the amount taken or stolen is 10, leaving a net gain of 7. Table 1.4b shows
the symmetric game between two representative honest people.

48 Bandits also can be organized groups in anarchic neighborhoods. The weak in the neighborhood
confront the threat of appropriation by the strong, who may behave as the more dangerous rov-
ing bandits or as stationary bandits. Because being strong or weak is all that matters, there are
incentives to join coalitions or gangs.
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TABLE 1.4b. A POPULATION THAT FOLLOWS ETHICAL RULES OF CONDUCT

Ethical person 2 Ethical person 2
only produces steals

Ethical person 1 only produces 50, 50 40, 37
Ethical person 1 steals 37, 40 27, 27

The outcomes in table 1.4b arise as follows:

� At (50, 50), both people have maximal personal benefit of (20 + 30), com-
prised of the utility of 20 from ethical behavior and the utility of 30 from
productive activity.

� (27, 27) is the outcome if both people steal from one other. Both lose utility
of 20 because of unethical behavior. Each loses 10 through theft by the other
and has a net gain of 7 from his or her own theft. Each person, therefore, has
(30 − 10 + 7) = 27.

� In the asymmetric outcomes (37, 40) and (40, 37), one person is stealing
and the other is not. The person stealing loses the utility of 20 because of
unethical behavior and adds the net gain of 7 from theft to his or her own
output of 30 to obtain in total 37. The person not stealing has the utility of
20 from ethical behavior and is left with output of 20 after the other person
has stolen 10, resulting in a benefit of 40.

The dominant strategy in table 1.4b is not to steal, and the Nash equilibrium is
the efficient outcome (50, 50).

A mixed population of honest and dishonest people
In a mixed population of honest and dishonest people, an honest person with the
personal benefits and costs in table 1.4a can encounter a dishonest person. Table
1.4c shows the benefits and costs for a dishonest person, whose preferences over
outcomes are as in the prisoners’ dilemma. A dishonest person obtains no utility
from ethical behavior.

Table 1.4d shows the game between person 1 who is honest and person 2 who
is dishonest, or predatory.

TABLE 1.4c. BENEFITS AND COSTS FOR A DISHONEST PERSON

Utility from Potential Cost of Amount Net gain from
ethical behavior output stealing stolen stealing

– 30 3 10 7
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TABLE 1.4d. AN ETHICAL PERSON FACING A PREDATOR

Predatory person 2 Predatory person 2
is productive steals

Ethical person 1 is productive 50, 30 40, 37
Ethical person 1 steals 37, 20 27, 27

The outcomes in table 1.4d arise as follows:

� The outcome (50, 30) is obtained when both people use all of their resources
productively. This is the efficient outcome. No resources are being used in
appropriation and person 1 is deriving utility from ethical behavior. Total
benefit is maximized, with (50 + 30) = 80.

� The outcome (40, 37) occurs when person 2 steals from honest person 1 who
does not steal. Person 1 has a benefit of 40 because person 2 steals 10. Person
2 has 37, obtained through using resources of value 3 to steal 10 from person
1. If utilities were comparable, we could conclude that the honest person
has higher utility (40) than the person stealing (37). However, the utilities
here are not comparable. Otherwise the predatory person would choose to
become honest and thereby have greater utility. The predatory person does
not choose to become honest because, unlike the honest person, he obtains
no utility from ethical behavior.

� At (37, 20), person 1 loses the utility of 20 because she is stealing. She obtains
a net gain of 7 from stealing, giving benefit of (50 − 20 + 7) = 37. Person 2
loses 10 from the theft and has (30 − 10) = 20.

� At (27, 27), the two people steal from one another. They each have a net gain
of 7 from theft. Both have the same benefit of 27 but for different reasons.
Person 1 has lost utility because of having behaved unethically and also has
lost in having been the victim of theft by person 2. Person 2 has lost because
of the theft by person 1 but incurs no loss of utility from having stolen.

The dominant strategy of person 1 is not to steal, the dominant strategy of per-
son 2 is to steal, and the Nash equilibrium is at (40, 37). We therefore conclude:

When one person is honest and the other is predatory, the inefficient Nash
equilibrium results in the victimization of the honest person.

The efficient outcome, in which there is also no victimization, can be achieved
through the rule of law. A sufficiently high penalty for stealing changes the domi-
nant strategy of person 2 to not stealing. The Nash equilibrium then becomes the
efficient outcome at (50, 30).49

49 For example, if the penalty for stealing is 20, person 2 obtains 17 from stealing when person 1 does
not steal (and would obtain 7 from stealing if person 1 did steal). The dominant strategy of person
2 becomes not to steal.



The Rule of Law 55

D. Imperfections in the rule of law
In general, governments are only imperfectly able to enforce the rule of law.
Deterrence through penalties is not always effective. The study of criminology
explains why there are people in prison and why people return to prison (known
as recidivism). Imperfections also arise in the rule of law if the rule of law does
not protect people from improper use of the authority of government.

Private protection
A response to the ineffectiveness of government in enforcing the rule of law is
private protection through private security firms, bodyguards, and private surveil-
lance systems. We have observed, however, that private solutions based on per-
sonal resources violate the principle of equality before the law, because protec-
tion through personal resources is akin to the conditions of anarchy. The personal
resources determine who is strong and who is weak. The desirability of avoiding
reliance on personal resources for protection is the source of the case for respon-
sibility of government to ensure the rule of law.

Insurance
Another response to ineffective enforcement of the rule of law is insurance.
Through insurance, the inevitability of loss of property is accepted and people
pool or share risk. The people who incur personal losses are compensated by
others who have avoided losses.

Insurance provides personal protection when adverse outcomes randomly
affect relatively few people in a population. Risks that confront a society at large
cannot be spread through insurance. Insurance is thus ineffective when the threat
of loss is not through appropriation or theft but from adversaries who seek to
inflict maximal harm on as many people as possible. When a large part of a pop-
ulation is simultaneously at risk, risk cannot be spread through insurance; then,
only the government can protect.

Crime and suing the government
In principle, people who have been victims of crime should be able to sue a gov-
ernment for compensation for personal losses. After all, people pay taxes to a
government so that the government can fulfill responsibilities of providing pro-
tection against criminals. In general, a government cannot be sued for personal
losses that are due to ineffective enforcement of the rule of law.

Response to breach of contract by the government
Citizens and firms may have claims against a government for breach of con-
tract. A government agency may not have paid for goods or services provided by
private suppliers, or a private construction firm may have incurred costs in
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preparing to undertake a contractually agreed-on project for a government, but
then the government neither proceeds with the project nor offers compensation.

A test for the presence of the rule of law is whether a private individual or
firm that sues a government in a court of law has an objectively reasonable
chance of being successful.

Governments are strong in general (and have a legal monopoly on coercion) and
individuals are weak. When government is subject to the rule of law, outcomes
are possible in which the courts decide against the government. If a government
is immune to legal claims of citizens, the rule of law is not present.

The type of legal system
There are different types of legal systems. A defining attribute of a legal system
is in who determines whether a person is innocent or guilty. The decision may
be made by a jury of fellow citizens or by judges. A king or government may
intend to take someone’s property and the owner of the property appeals to the
court for protection. A jury of citizens will tend to make an independent decision
that provides protection under the rule of law. Judges whose salaries are paid by
a king or by government can have incentives to make decisions contrary to the
principles of the rule of law.50

Supplement S1

Supplement S1A: Market efficiency in general equilibrium
A partial-equilibrium description of efficiency looks at a single market. A general-
equilibrium picture describes the many markets of a competitive economy. A
simplified general-equilibrium picture describes an economy populated by two
people, with two factors of production used to produce two final consumption
goods. The simplified picture suffices to show that in an economy with competi-
tive markets, the following three objectives of efficient allocation are achieved:

� Factors of production (or resources) are efficiently allocated to production
of different goods.

� The combination of goods produced in the economy maximizes the value of
output.

� Goods produced are allocated efficiently for consumption among the
population.

50 Judges who are democratically elected are accountable to citizens. The mechanisms of tyranny
often involve government-appointed judges.
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Figure S1.1. Allocation of factors of production.

These objectives are similar to the objectives we posed when considering the effi-
ciency of a single market. The difference now is that we include factor markets
and allocation across markets. It remains the case – and we shall not show again –
that within any one competitive market, goods are assigned to buyers to maxi-
mize total benefit B of buyers, supply is assigned to sellers to minimize the total
cost C of supply, and the quantity supplied in a market equilibrium to buyers
maximizes W = B − C.

Efficient allocation of resources
Figure S1.1 shows an economy with two factors of production, which we iden-
tify as labor L and capital K. A point in the box defines an allocation of capital
and labor between production of goods A and B.51 Pareto-efficient allocations
lie along the contract curve OAOB, defined by points where isoquants of the two
goods are tangential.52 Point 2 on the contract curve is a Pareto-efficient alloca-
tion; that is, no move is possible away from point 2 to obtain more of one good
without giving up a quantity of the other.53 Point 1 is an inefficient allocation.
From any Pareto-inefficient point such as 1, the allocation can be changed to a
point such as 3, which is Pareto-superior in providing more of both goods. From
any point such as 3, the allocation can be further changed to a point such as 2,
which is Pareto-efficient (and Pareto-superior to point 3).

51 The box is named after Francis Y. Edgeworth (1845–1926) and Arthur L. Bowley (1869–1957).
However, the box was first used by Pareto in 1906.

52 An isoquant, as the name implies, defines a constant quantity, available through different combi-
nations of capital and labor. Along an isoquant, output remains constant as substitution of factors
used in production takes place.

53 Moving away from point 2 up the contract curve increases the quantity of good A but decreases the
quantity of good B. Moving down the contract curve from point 2 increases the quantity of good
B and reduces the quantity of good A. Moving off the contract curve from point 2 decreases the
supply of both goods or increases the supply of one good while decreasing the supply of the other.



58 Markets and Governments

In a competitive economy, all firms obtain factors of production in the same
competitive factor markets and so pay the same factor prices. Let w be the
market-determined wage of labor and let r be the cost of capital (r is the return
that firms are obliged to pay for investment funds). The production technologies
expressed in the substitution possibilities along isoquants in figure S1.1 are:

qi = Fi (Ki , Li ) i = A, B. (S1.1)

Profits of a firm j producing good A are:

π
j
A = PA F A(KA, LA) − wLj

A − r K j
A. (S1.2)

A firm producing good A chooses profit-maximizing employment of labor and
use of capital in accord with:

∂π
j
A

∂Lj
A

= PA
∂ F A

∂Lj
A

− w = 0,
∂π

j
A

∂K j
A

= PA
∂ F A

∂K j
A

− r = 0. (S1.3)

Therefore:

w = PA
∂ F A

∂Lj
A

≡ PA MPA
L , r = PA

∂ F A

∂K j
A

≡ PA MPA
K . (S1.4a)

The same relationships apply to firms producing good B, for which we have:

w = PB
∂ F B

∂Lj
B

≡ PBMPB
L , r = PB

∂ F B

∂K j
B

≡ PBMPB
K . (S1.4b)

The slope of an isoquant is defined as:

MPi
L

MPi
K

i = A, B. (S1.5)

On the contract curve, because slopes of isoquants are equal:

MPA
L

MPA
K

= MPB
L

MPB
K

. (S1.6)

However, competitive factor markets result in:

MPA
L

MPA
K

= w

r
= MPB

L

MPB
K

. (S1.7)

At points on the contract curve such as point 4 in figure S1.1, condition (S1.7)
is satisfied. Hence:

Competitive-factor markets ensure efficient allocation of an economy’s pro-
ductive resources.

Choice of the combination of goods to produce
The information in figure S1.1 allows derivation of the economy’s production-
possibility frontier in figure S1.2. Points 1 and 3 in figure S1.2 are inside the
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Figure S1.2. Combination of outputs.

production-possibility frontier because of the Pareto inefficiency of such fac-
tor allocations. The Pareto-efficient allocations 2 and 4 are on the production-
possibility frontier. The value of the economy’s national output (or national
income), which is:

Y = PA AE + PBBE, (S1.8)

is maximized at point 2 where the quantities AE and BE are produced and the
relative price of the goods is PB/PA. At point 4, for example, the value of national
output is lower than at point 2. The slope of the production-possibility frontier is
defined by:

MCB

MCA
≡ MRTBA, (S1.9)

where MRTBA indicates the marginal rate of transformation between goods B
and A, given by the opportunity cost at the margin of transforming one good into
the other. In competitive output markets, firms maximize profits by setting:

PA = MCA, PB = MCB. (S1.10)

Therefore, when output markets are competitive:

PB

PA
= MCB

MCA
≡ MRTBA. (S1.11)

Accordingly:

Competitive-product markets result in maximized value of national output.

Efficient distribution of goods among buyers
The last objective is efficient distribution of goods among buyers. In figure S1.3,
the dimensions of the box indicate the quantities of goods produced at point 2
in figure S1.2, which are the quantities of two goods available for distribution to
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Figure S1.3. Allocation of goods for consumption.

the population. The indifference curves indicate consumption preferences of two
consumers, person 1 and person 2.

Figure S1.3 differs from figure S1.1 only in that outputs rather than inputs
are being allocated. The allocation of goods at point 1 in figure S1.3 is Pareto-
inefficient; point 3 is Pareto-superior to point 1; and point 2 is Pareto-superior to
point 3 and is Pareto-efficient. The slope of an indifference curve indicates the
marginal rate of substitution between the goods (that is, the substitution between
goods at the margin that maintains equal utility):

MRSperson i
AB ≡ MBi

B

MBi
A

, i = 1, 2 buyers. (S1.12)

Along the contract curve,

MRSperson1
AB = MRSperson2

AB . (S1.13)

An allocation of goods is Pareto-efficient when condition (S1.13) is satisfied.
Individuals choose quantities of goods to buy according to:

PA = MBi
A, PB = MBi

B, i = 1, 2 buyers. (S1.14)

For competitive market outcomes, therefore:

MRSperson1
AB = PB

PA
= MRSperson2

AB . (S1.15)

Expression (S1.15) is equivalent to (S1.13). Therefore:

Competitive market allocations of goods among buyers are Pareto-efficient.

Simultaneity
We have described (1) how inputs are allocated in production, (2) how the combi-
nation of goods to produce is determined, and (3) how goods are allocated among
buyers. The description has been sequential. However, the decisions are made
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simultaneously. Formally, market equilibria are obtained by simultaneously solv-
ing demand and supply equations in all markets, to account for the linkages
among the markets. Because simultaneous equations can have more than one
solution or no solution, economists study whether the general equilibrium of an
economy is unique or exists at all.

Incentives and factor supplies
The quantities of factors of production supplied in figure S1.1 depend on incen-
tives through factor prices and are therefore endogenous rather than predeter-
mined. Equilibrium factor supplies determine production possibilities in figure
S1.2 and, therefore consumption possibilities in figure S1.3.

Income distribution
With equilibrium incomes determined by equilibrium factor prices, figure S1.4
shows two individuals with different incomes and different preferences in con-
sumption. As long as the two individuals confront the same market prices when
making buying decisions, the allocation determined through competitive markets
is on the contract curve in figure S1.3 and therefore is Pareto-efficient. Income
distribution determines where on the contract curve the efficient allocation
will be.

International trade
Figure S1.5 shows an economy’s production-possibilities frontier supplemented
by opportunities for international trade at the terms of trade or relative price
PB/PA. When the economy is closed to international trade, consumption and pro-
duction possibilities coincide and both are given by the economy’s production-
possibilities frontier. Free trade expands consumption possibilities to the
country’s free-trade budget line outside of the domestic production-possibilities
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frontier. For any closed-economy consumption outcome on the production-
possibilities frontier such as point S, there are Pareto-superior consumption
points on the free-trade budget line; the sole exception is the point of tangency
J of the free-trade budget line with the production-possibilities frontier, where
free trade offers no gains but also results in no losses. If the closed-economy con-
sumption point is anywhere but at point J, there are thus gains from trade for the
economy; if the closed-economy consumption is at point J, there are no losses.
Therefore:

The case for the efficiency of the market includes international markets.

Although free trade provides aggregate consumption possibilities for an econ-
omy that are Pareto-superior to a closed economy, almost inevitably some peo-
ple, in particular those earning incomes from factors of production specific
to import-competing industries, lose from free trade. Because of the Pareto-
superiority of free trade compared to a closed economy, the gainers from free
trade, in principle, can compensate the losers and still be better off. However,
for reasons that we noted when considering Pareto efficiency and compensation,
compensation may not be feasible.54

Supplement S1B: The competitive market-adjustment
mechanism
To show that competitive markets achieve efficient outcomes, we used the Mar-
shallian market-adjustment mechanism associated with Alfred Marshall (1842–
1924).55 An alternative market-adjustment mechanism is associated with the
French economist, Léon Walras (1834–1910) and is known as Walrasian.

54 The reasons for gainers and losers from free trade are studied in a course on international trade
or international economics. If compensation to losers from free trade were always feasible, there
would always be free trade, given that free trade offers the potential for Pareto improvement.

55 We recall that Marshall formulated the idea of market equilibrium.
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The Marshallian market-adjustment mechanism is based on quantity adjust-
ment. Quantity supplied to the market adjusts in response to the difference
(PB − PS) between buyers’ willingness to pay for additional output and sellers’
willingness to supply (because PB = MB and PS = MC).

The Walrasian market-adjustment mechanism describes price adjustment.
There is excess demand in a market if (QB − QS) > 0 and excess supply if
(QB − QS) < 0. Price increases in response to excess demand and decreases in
response to excess supply. The market equilibrium is attained when price does
not change (or is stable), which is where (QB = QE = QS).

In a case such as figure 1.4, where demand and supply functions have the usual
negative and positive slopes, both the Marshallian and the Walrasian market-
adjustment mechanisms bring the competitive market to the efficient unique
equilibrium.

In figure 1.6, where the supply function is downward-sloping, the Marshal-
lian quantity-adjustment mechanism moves the market toward the efficient equi-
librium at point E2 and away from the inefficient equilibrium at point E1. The
Walrasian price-adjustment mechanism does the opposite. For this reason, the
description of the Walrasian price adjustment is often accompanied by the fiction
of a market coordinator who calls out prices, compares total demand and total
supply in response to a price, and increases price if there is excess demand and
decreases price if there is excess supply.

Supplement S1C: Monopoly profits and social justice
Monopoly is inefficient and also is presumptively socially unjust because buy-
ers pay prices in excess of the prices at which competitive firms would offer
to supply. When monopoly profits are capitalized into the value of market
assets, people who buy shares in a firm earning monopoly profits buy claims
to the capitalized monopoly profits; however, they nonetheless receive only a
risk-adjusted competitive rate of return from their investment. The return on
the financial asset is not determined in the monopolized product market but
rather in the competitive asset market in which the stock of the monopoly firm
trades.

Ownership of shares in a monopoly, therefore, yields no greater rate of return
than ownership of shares in firms selling in competitive product markets. If
monopoly in the product market is replaced by competition, the owners of the
stock in the monopoly firm incur a capital loss – if the asset market had not anti-
cipated the end of monopoly.

The taxicab market is another example of capitalized monopoly profits. The
price of a taxicab license reflects the value of capitalized profits from restriction of
entry into the taxicab market, and buying a taxicab license provides only a risk-
adjusted competitive rate of return. A person might buy a taxicab license and
then find in the future that restrictions on entry have been abolished, in which
case the value of the taxicab license falls to zero.



64 Markets and Governments

Ending monopoly is another example in the theme of potential conflict be-
tween the social objectives of efficiency and social justice. Efficiency justifies
replacing monopoly with competition in product markets; however, the end of
monopoly profits is not necessarily socially just because of distributional conse-
quences in asset markets.

Summary
This introductory chapter has provided background for our study of the choice
between markets and governments. Section 1 set out the prima facie case for
competitive markets. Outcome of competitive markets are the benchmarks that
we shall use to judge whether public finance and public policy provide social
improvement.

1A. We began with the case for the market based on the metaphor of
Adam Smith’s invisible hand. Adam Smith was a moral philosopher
who used the invisible hand to justify allowing people to do the best
for themselves in markets without guilt feelings.

1B. We considered a formal proof of the efficiency of a competitive mar-
ket and described the competitive market-adjustment mechanism.
Supplement S1A confirmed the efficiency of markets in a general-
equilibrium (or economy-wide) setting that includes the efficiency
of free trade. Supplement S1B described an alternative market-
adjustment mechanism.

1C. We noted that market efficiency rests on competitive markets and
observed the inefficiency of a monopolized market in which ability to
set price overrides the competitive market-adjustment mechanism.
We noted that monopoly can also compromise economic freedom.
Our first identified responsibility for government was therefore pub-
lic policy to ensure competitive markets. We also identified cases
where competitive markets can fail to result in efficiency. The dif-
ferent instances of market failure provide the topics for subsequent
chapters in which roles of government will be investigated in detail.

1D. The decentralized decisions of markets were compared with the cen-
tralized decisions of government agencies. Because a government
agency, in general, requires information that is not available if mar-
kets do not exist to reveal the information, government agencies
are at an informational disadvantage compared to markets. We con-
trasted economic freedom through the spontaneous order of decen-
tralized market decisions with the imposed order of centralized deci-
sions of government agencies. We observed that the informational
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superiority of markets may not deter political decision makers from
preferring imposed order to the spontaneous order of the market. An
ideological preference for imposed order is consistent with a prefer-
ence by political decision makers for centralized decisions.

Section 2 considered the criteria for efficiency and social justice:

2A. We introduced the conception of cost-benefit analysis as means of
seeking efficient public finance and public policy, and extended the
definition of efficiency to Pareto-efficiency and to the associated con-
cept of Pareto-improvement. We noted the two aspects of compen-
sation, as part of the definition of Pareto efficiency and as part of a
criterion for social justice. Compensation based on social justice
introduces a social dilemma because of possible conflict between
seeking efficiency and seeking social justice. This was our first
instance where objectives of efficiency and social justice could be
inconsistent. The choice is ideological and reflects the weight that a
society wishes to place on efficiency compared to social justice.

2B. We asked whether outcomes in competitive markets might be con-
sistent with social justice. Competitive market outcomes are socially
just if the natural right of possession is accepted as the criterion for
social justice.

2C. We noted that criteria for social justice often focus on equality and
distinguished ex-ante and ex-post equality. We noted the impedi-
ments that could delay or forestall ex-ante equality. We observed
that a goal of ex-post equality is, in general, inconsistent with Pareto-
improvement.

2D. The circumstances of the water in the desert provided an illustration
of the conflict between ex-post equality and Pareto improvement. We
also considered ex-ante equality and the natural right of possession
in the case of the water in the desert. The judgment of Solomon
demonstrated in the same circumstances of indivisibility how effi-
ciency and social justice are simultaneously achievable when social
justice is defined as the natural right of possession. We noted the
popular bias revealed in experiments against the efficiency achiev-
able through markets. Economists are more attuned to the benefits
of efficiency than the public at large. The popular preference for ex-
post equality and for rules of nonmarket allocation appear to have
origins in instincts that emanated from hunter–gatherer societies. We
observed a relation between envy and ex-post equality as the crite-
rion for social justice. In the cases of the water in the desert and the
judgment of Solomon, only envy by the person without water and
likewise envy by the false claimant to the child can explain the wish
to have an outcome of ex-post equality (where the water would save
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no one and the child would die). The example of the farmers illus-
trated efficient and inefficient responses to envy. Envy and also guilt
feelings led us into a comparison between voting and market deci-
sions. Because a single vote is not decisive in elections, the reason
why voters choose to vote is not because they believe that they per-
sonally will influence the outcome. Voting can be expressive. Market
decisions are not expressive. The invisible hand absolves people from
guilt feelings about seeking their own good in markets. A counterpart
to the invisible hand is not present when people who have been more
successful than others vote expressively.

Section 3 introduced the rule of law, without which neither markets nor govern-
ments can achieve efficiency or social justice:

3A. Without the rule of law to specify property rights, markets cannot
exist. There are also disincentives to be productive if personal pos-
sessions and output produced are not safe. A responsibility of gov-
ernment, therefore, is to ensure the rule of law. The rule of law is
not the same as the rule of government. Government ideally over-
sees but does not determine the principles of the rule of law. We used
the prisoners’ dilemma to describe inefficiency in the absence of the
rule of law. The rule of law is implemented through penalties that
change dominant strategies and thereby rationally deter unproduc-
tive appropriative behavior.

3B. We next considered anarchy in the context of asymmetry between
strong and weak where, in the absence of ethical restraint, the strong
do as they wish to the weak. The strong can choose to use resources
in socially unproductive appropriation while the predatory intent of
the strong inhibits the weak from consistently working. In not work-
ing consistently, the weak are not lazy but rather respond rationally
to the absence of the rule of law. The weak have an incentive to con-
vince the strong that they are lazy and (if working) unproductive. The
strong can act as either roving bandits or more efficient stationary
bandits. In either case, the rule of law ends the predatory behavior
of the strong and provides incentives for efficient productive use of
resources. Social justice is achieved through the natural right of pos-
session of the weak to their output.

3C. A population in which everyone behaves ethically in respecting the
right of possession does not require a government to impose the rule
of law. When a population contains both honest and dishonest peo-
ple, the Nash equilibrium – as in the case of the strong and weak – is
both inefficient and unjust. The rule of law then provides incentives
for efficiency and also protects honest people.

3D. Enforcement of the rule of law by governments is usually imperfect.
However, people cannot, in general, sue governments for failures in
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ensuring the rule of law. We noted that private deterrence is incon-
sistent with equality before the law. Reliance on private protection
is also similar to anarchy because personal outcomes depend on per-
sonal resources. Insurance is a collective response when governments
fail to ensure the rule of law. However, insurance is ineffective if
risk cannot be spread because predators simultaneously threaten too
many people. The presence of the rule of law is confirmed when pri-
vate individuals or firms can sue governments for breach of contract
and have objectively reasonable chances of success. In some legal sys-
tems, innocence or guilt is determined by juries; in other legal sys-
tems, by judges. A jury system protects people from government-
appointed judges.
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A society’s “institutions” determine norms and incentives of personal
conduct. Legal institutions determine how or whether the rule of law
is provided. Political institutions determine political behavior and how

voters’ collective decisions are made and implemented. Social institutions deter-
mine whether people make long-term commitments to one another. The market
is an institution. Private property is an institution, as is collective property.

Institutions persist independently of the identity of individuals: congress or
parliament is independent of the identity of incumbent political representatives;
a government bureaucracy is independent of the identity of incumbent bureau-
crats; and a judiciary or court system is independent of who the judges happen
to be at any time. When incumbent judges, political representatives, or bureau-
crats depart, the institutions remain. The market is independent of who buys and
who sells, and the institution of private property is independent of who owns the
property.

Governance is the activity of governing and exercising the authority of gov-
ernment. When taxpayer and voter interests are well served by governments,
governance is described as good. Conversely, governance is inadequate or bad
when the authority of government is exercised in ways that benefit the peo-
ple in government, their family, and their friends rather than the taxpayers and
voters.

Through consequences for the quality of governance, institutions determine
whether public finance and public policy can improve on market outcomes when
societies seek efficiency and social justice. We therefore study the positive ques-
tions about how institutions determine the effectiveness of government before
we proceed – in chapters that follow – to consider the normative questions about
how societies can benefit from ideally designed and implemented public finance
and public policy.

Section 1 of this chapter describes how institutions affect public finance and
public policy through behavior of political decision makers. Section 2 describes
government bureaucracy. Section 3 describes outcomes when the institutions of
markets and private property are absent and all decisions are political or bureau-
cratic.

2.1
The Political Principal–Agent
Problem
Adam Smith’s “invisible hand” directs self-interested personal market decisions
toward the social benefit of efficiency. Self-interested decisions by people in gov-
ernment need not, however, be socially beneficial. Rather, control over decisions
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of public finance and public policy might be used for the personal benefit of polit-
ical decision makers.

Social benefit from pursuit of self-interest through the invisible hand applies
to markets but not necessarily to decisions of political decision makers.

From a normative perspective, people in government should not seek their
own self-interest but should be faithful agents of taxpayers and voters by exclu-
sively serving the public interest. This is the normative ideal for a society. How
political decision makers in fact behave depends on institutions and a political
principal–agent problem.

A political principal–agent problem is present when principals (taxpayers
and voters) cannot ensure that agents (political decision makers) will act in
the best interests of the principals.

A principal–agent problem inverts the principal–agent relationship: the agent
becomes the principal and the principal becomes the agent. Nonetheless, we shall
continue to refer to political decision makers as agents and to taxpayers and vot-
ers as principals.

A. Asymmetric information
Democratic institutions are, in principle, intended to ensure that political decision
makers are accountable to voters. As political representatives, political decision
makers are agents of voters and have an obligation to act in the public interest.
We define the public interest in terms of social objectives:

The public interest is the pursuit of social objectives of efficiency or social
justice.

Conversely:

It is not in the public interest when political decision makers choose policies
that provide special privileges for groups that have narrow self-interested
objectives contrary to the best interests of voters and society at large.

A producer interest group, for example, may wish to forestall environmental
policies that would increase costs of production. Protectionist policies may be
sought that benefit owners of capital in import-competing industries. Agricultural
and other producers may seek subsidies from the government budget. Because
of fear of the consequences of increased competition, school administrators and
teachers in government schools may seek assurances that private schools will
not receive government subsidies and that parental choice among government
schools will not be allowed. Medical practitioners may seek limits on compen-
sation payments for malpractice. Lawyers may seek unlimited rights to propose
class-action cases and no limitations on damages that courts can assign. Trans-
portation companies may seek increased public spending on highways. Logging
companies may want rights to log public land. Various organizations may seek
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tax-exempt status. Groups may seek public spending in the locations where they
reside and where local contractors have advantages in bidding for public con-
tracts. At the local-government level, rezoning of land from agricultural to more
valuable commercial and residential use may be sought. Financial advisors and
banks may seek avoidance of regulation in financial markets. The political deci-
sions sought by special interests provide privilege but impose costs on taxpayers.

Some interest groups seek socially beneficial responses from political decision
makers. For example, interest groups seek protection of the environment and of
biodiversity. Some interest groups call for greater public attention to road safety.
The activities of public-interest groups seeking socially beneficial policies would
not be necessary if political decision makers focused on the public interest.

Limits on voters’ information
Principal–agent problems exist because of asymmetric information. Agents (the
political decision makers) would behave in the manner consistent with the best
interests of the principals (voters and taxpayers) if the actions of the agents were
observable and thereby known to the principals. If taxpayers and voters knew
that political decision makers were acting contrary to the public interest, the insti-
tutions of democracy would allow electoral disciplining and replacement of the
political decision makers who deviate from the public interest. Political decision
makers would not deviate from the public interest in the first place if they knew
that their behavior was being observed and that they would be held account-
able by voters. The scope or possibility of political behavior that deviates from
the public interest therefore depends on the information about political decisions
that voters have.

A government budget
Political decisions about public finance and public policy are shown in a govern-
ment budget. Table 2.1 is a stylized portrayal of a government budget.

The expenditure side of the budget shows public spending on public goods
(or public investment), spending on income transfers (or welfare payments), and
spending by government on itself (or government consumption). Part of public
spending is for interest payments and repayment of government borrowing. Tax
revenue also may be transferred to other levels of governments.

The revenue side of the government budget shows the sources of finance for
public spending. Taxes and sales of government bonds provide revenue. Another
source of revenue is fees and user prices, such as for passports and drivers’
licenses and for tolls paid for use of roads and bridges. Transfers of income may
be received from other levels of government. Lotteries and inflationary financing
also provide revenue.1

1 The income transfers among levels of governments take place in fiscal-federal systems where differ-
ent levels of government levy taxes and spend government revenue. We shall study fiscal federalism.
We shall also study in detail the different means of financing available to governments.
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TABLE 2.1. THE COMPONENTS OF A GOVERNMENT BUDGET

Expenditure Revenue

Public goods and other public investment
Income transfers (welfare payments)
Government spending on itself (wages

and salaries of the bureaucracy and
other expenses of the branches of
government)

Payment of interest on government
bonds

Repayment of past borrowing
Transfers to other governments

Taxes of different types
Borrowing from the public through

sale of government bonds
Fees and user prices
Transfers from other governments
Other revenue sources such as

lotteries
Inflationary financing (not shown in

the budget)

Government budgets provide information in greater detail than shown in table
2.1. Availability of information to voters and taxpayers through the government
budget is nonetheless limited by aggregation of data. Data on the composition
of public spending are too aggregated for individual voters and taxpayers to be
able to determine in detail how tax revenue is spent. The government budget also
does not provide information on the reasons for political decisions about taxation
and public spending. Nor is information provided about the structure of taxes or
on tax exemptions and subsidies.

Information provided to taxpayers and voters through the government bud-
get is incomplete.

Information as a public good
We do not expect taxpayers to attempt personally to acquire information about
all political decisions that affect their well being. Acquiring information about
political behavior and acting on the information is a public good because the
benefits from acquiring and using the information to monitor political behavior
extend to all taxpayers and voters.

Individual taxpayers and voters confront the incentive to free-ride on infor-
mation acquisition and political monitoring.

Rational ignorance
Voters also may choose to remain rationally ignorant. There is a personal cost to
acquiring information. The personal cost may exceed the personal benefit from
having the information.

Rational ignorance describes the personal disincentive to invest in acquiring
information when personal costs of acquiring information exceed personal
benefits.
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The sources of asymmetric information for voters or taxpayers
The asymmetric information that underlies the principal–agent problem is due,
therefore, to:

� the inability of voters and taxpayers to know the details of political decisions
because the information is not provided

� disincentives of voters and taxpayers to acquire information because infor-
mation is a public good

� rational ignorance by voters and taxpayers.

B. Political support and public policy
A politician’s overriding personal objective is to win elections. One cannot be
a successful politician or, indeed, perhaps not be a politician at all, without elec-
toral success. The preeminent objective of political parties is likewise to form gov-
ernments by winning elections. Asymmetric information allows political decision
makers flexibility in means of obtaining political support when pursuing objec-
tives of winning elections. To enhance election prospects, politicians need money
for political expenses, including political advertising. Politicians and political par-
ties, therefore, may accept financial contributions from special-interest groups.
Because of the need for money for campaign expenses, politicians and politi-
cal parties may see themselves as compelled to accept special-interest money. A
politician, therefore, may stress the distinction between personal corruption as
occurs when money is taken for private benefit and accepting campaign contri-
butions to be used for political expenses.

Principled political candidates prefer not to accept campaign contributions
from special interests. However, the candidates confront the prisoners’ dilemma
set out in table 2.2. Each candidate faces the decision whether to accept or reject
special-interest campaign contributions. The dominant strategy is to accept the

TABLE 2.2. THE PRISONERS’ DILEMMA FACING PRINCIPLED POLITICAL
CANDIDATES

Politician 2 refuses
to accept
special-interest
contributions

Politician 2
accepts
special-interest
contributions

Politician 1 refuses to accept
special-interest contributions 3, 3 1, 4

Politician 1 accepts
special-interest contributions 4, 1 2, 2
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contributions; in the Nash equilibrium at (2, 2), the special-interest contributions
are accepted.2

Politicians who have accepted special-interest money find it difficult to renege
on promises to support policies that provide special-interest benefits. Political
credibility requires that a winning candidate deliver on promises to special inter-
ests. In the future, elections will take place again and campaign contributions will
be required again. Political candidates who accept special-interest money have
thus entered into a self-enforcing implicit contract.

Politicians who do not seek reelection are sometimes referred to as “lame
ducks” (because they will not “fly” again). Incumbent politicians may decide not
to seek reelection or term limits may disallow reelection. Evidence from the U.S.
Congress (where there are no term limits) confirms that lame ducks are more
likely to vote in the public interest than political incumbents seeking reelection,
as we expect, because political decision makers who do not require political cam-
paign contributions can vote according to principle.

Public finance for political expenses
Can public finance for political expenses solve the prisoners’ dilemma in table
2.2? Furthermore, if political expenses are financed from public funds, which
form of public financing would we expect political decision makers to choose?

Public finance in accord with political representation
In a political system in which the political party is more important than the indi-
vidual politician, we might expect a policy to be chosen that bases public finance
for political expenses on the number of political representatives that a party has.
Such a policy decision, determined by the majority, would give the majority party
the most public money.

Matching public finance as a subsidy for political contributions
Matching public finance can be provided as a subsidy for private political contri-
butions. This public-financing rule benefits special interests, whose political con-
tributions are now subsidized by public money.

Politicians seek political support from voters and through campaign contribu-
tions from special interests. Political decisions about policies to support are thus
trade-offs between serving the public interest to obtain voter support and cater-
ing to special interests to obtain campaign contributions.

2 Politicians and political parties are usually legally restricted in permissible amounts of campaign
contributions from any one donor. Money is, however, fungible and can be transferred through
other donors or can be funneled through committees and support organizations. Money can also be
given surreptitiously in cash and spent in cash, which may be illegal; however, for the political can-
didate, winning may be the overriding objective. Political contributions that can be given surrepti-
tiously reinforce the incentives of the Nash equilibrium to accept contributions from special-interest
groups: if political contributions are not observable, agreements to cooperate to achieve (3, 3)
cannot be verified.
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Special-interest  
preferred policy 

E S A B 

Policy in the  
public interest  

Increased 
public benefit 

Figure 2.1. Matching public finance for private political contributions.

In figure 2.1, point E is the public-interest policy and point S is the preferred
policy of a special-interest group. The scale in figure 2.1 measures the value of
benefits to the special-interest group. Special-interest benefits are zero at point
E and maximal at point S. In the absence of campaign contributions from spe-
cial interests, candidates care only about votes and maximize political support by
choosing the policy in the public interest at point E.

When special interests provide campaign contributions, candidates increase
political support by deviating from the public interest at point E in the direc-
tion of the special-interest policy at point S. The policy chosen by the polit-
ical candidate is indicated at point A, where the marginal political benefit
from moving in the direction of point S by catering to special interests is
equal to the marginal political loss from deviating from the public interest at
point E.

A public policy of providing matching publicly financed political contributions
subsidizes special-interest contributions, thereby increasing the political incen-
tive to deviate from the public-interest position at point E in the direction of the
special-interest policy at point S. The matching publicly financed contributions
move the policy chosen to point B, which is more favorable for special interests
than the policy at point A.

Because special interests have a comparative advantage in providing money
and voters have a comparative advantage in providing votes:

Matching public finance for privately given campaign contributions benefits
special-interest groups relative to voters.

Why vote?
We have noted that rational cost-benefit calculation provides no incentive to vote
because the cost of taking time to vote is positive whereas the likelihood that a
voter will be decisive in determining the outcome of voting is effectively zero.
Although people may vote “out of civic duty,” they may also vote expressively to
confirm their identity through support for a candidate’s policies. People may also
vote to personally protest the policies of candidates. They may, in particular, vote
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to protest against politicians who have been observed to depart from the public
interest by catering to special interests.

The advantages of interest groups over voters
Voters’ lack of information allows special-interest groups to have political influ-
ence. Matching publicly financed grants for political expenses also advantages
special interests by subsidizing special-interest campaign contributions. There are
other reasons as well why special-interest groups have advantages over voters,
even though voters determine the outcomes of voting.

Group size and collective political action
Both voters and interest groups are engaged in collective political action. The
collective objective in each case is the public-good benefit of increasing the prob-
ability of a favorable decision from political decision makers. The small size of
an interest group compared to the population of voters allows interest groups to
be successful in overcoming coordination and monitoring problems of collective
political action.

Voters’ coordination problems
Voters also face coordination problems. One vote is of no value but many votes
together affect election outcomes. If voting could be coordinated on the princi-
ple that “we all vote together,” the political principal–agent problem would be
diminished. Coordination takes the form of voters agreeing to vote provided that
others also agree to vote. The question would then no longer be whether a single
vote is decisive in influencing the electoral outcome but rather whether a bloc of
votes is decisive. However, unless voting is compulsory, often large parts of the
electorate do not bother to vote.

Table 2.3 shows the coordination problem confronting two voters who have
the same preferences regarding a voting outcome. If they both vote, they affect
the voting outcome and each has a benefit of 2. A voter who does not vote has
a benefit of 1. A voter who votes when the other does not has a benefit of zero.
There is no dominant strategy because a voter’s best decision depends on the
decision of the other voter.

TABLE 2.3. THE VOTER-COORDINATION GAME

Voter 2 does
Voter 2 votes not vote

Voter 1 votes 2, 2 0, 1
Voter 1 does not vote 1, 0 1, 1
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The symmetric outcomes at (2, 2) and (1, 1), where both voters make the same
decision, are Nash equilibria (no voter can do better by changing his or her deci-
sion). The best outcome for the voters is (2, 2), where they both vote and influ-
ence the electoral outcome. Thus:

Compulsory voting diminishes the advantages of special-interest groups by
solving the voter-coordination problem.

Salient policy issues
Under representative democracy, voters do not vote on issues directly but rather
choose representatives to vote on their behalf. There are usually more policy
issues in an election than political candidates. Not all issues, therefore, can be
decided by voters. Salient policy issues become the focus of voter and media
attention, leaving other issues to be decided by political discretion, including deci-
sions that benefit special-interest groups. Direct democracy (in which voters vote
directly on each policy question) overcomes the problem that under representa-
tive democracy there are more issues to be decided than political candidates.

Stakes in outcomes of political decisions
Members of interest groups have high stakes in the outcome of political decisions.
Their personal income or personal wealth is at stake. Individual voters person-
ally have small stakes in whether any one particular interest group succeeds in
obtaining privileged benefits from political decisions.

Interest groups have an advantage over voters through the size of the stakes
from successful political influence.

Interest groups are thus focused on one issue in collective political action,
whereas voters’ interests are dispersed over many issues. The dispersion of vot-
ers’ interests over many issues diminishes voters’ capabilities of influencing any
one political decision.

The paradox of political spending and advantages of special interests
There is a paradox when political advertising influences the voting decisions of
voters.

Voters determine the outcome of elections but special interests provide
money that political candidates use to persuade voters how to vote.

The media and the principal–agent problem
In seeking to sell newspapers or offer attractive television viewing, or to attract
people to their Web site, the media can report indiscretions and opportunistic
behavior of politicians. Objective and informative news media assist voters in
monitoring political representatives, thereby helping to overcome the problem
of asymmetric information that underlies the political principal–agent problem.
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The socially valuable task of providing information to the public is not performed
when the media are subservient to a particular political viewpoint and when the
media have a prejudicial view of some politicians and some groups of voters.
When bias is evident, voters know that they cannot rely on the media for infor-
mation that will assist them in making informed voting decisions. Special-interest
groups benefit when the selective reporting of a biased media exposes the politi-
cal opportunism of one political party and not another.

By not reporting or by downplaying ties between special-interest groups to
a preferred political party, biased media facilitate special-interest influence
over public policy.

Regulation of campaign contributions
Buying votes directly from voters is illegal. Because money indirectly buys votes
through political advertising to persuade voters how to vote, limits are often
placed on the amount of money that an individual can contribute to a political
candidate. There are, however, impediments to effective regulation of campaign
contributions.

Legal entities as funnels for personal campaign contributions
Because legal entities independent of individual contributors can be used to fun-
nel money to political causes and political candidates, advantages are provided in
political influence to people who can buy the legal advice on how to circumvent
the limitations on individual political donations. Regulation of political contribu-
tions, then, does not achieve the objective of limiting disproportionate political
influence of wealthy people who seek electoral outcomes consistent with their
own political preferences or interests.

Personal wealth can be used to pay for legal manipulability that allows
political influence through large personal political contributions that reg-
ulation of political spending was intended to prevent.

The monetary value of endorsements
When personal monetary contributions to political parties and candidates are
regulated, consistency requires that non-monetary political contributions like-
wise be regulated. Political endorsements from owners of newspapers, televi-
sion, and radio stations, and endorsements that are implicitly expressed in arti-
cles and news presentations that mix fact with opinion, all have monetary value.
Celebrity endorsements from film stars, singers, hosts of popular programs, and
people known to the public because of successful careers in sports also have mon-
etary value. Often the value of an endorsement from a celebrity can be expected
to exceed the limit on legally allowable individual campaign monetary contri-
butions.
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Regulation of the value of individual political contributions that excludes
the monetary value of endorsements is inconsistent with the objective of
limiting an individual’s personal influence on election outcomes.

Political bias in endorsements
If there is political bias in endorsements from the media and celebrities, regu-
lation that excludes the value of endorsements provides political advantage to
political parties and candidates that the media and entertainers support. Thus:

Regulation of political contributions that excludes the monetary value of
endorsements can be a source of political bias.

Term limits and the political principal–agent problem
Term limits set bounds on the time a politician can spend in office. The longer
a political representative remains in office, the more intimate and deeper the
relationships that may develop with special interests. Term limits are intended
to ameliorate the political principal–agent problem by preempting entrenched
political power of political incumbents.

An alternative interpretation views term limits as socially undesirable.
According to this interpretation, politicians benefit from a reputation with vot-
ers for honesty and diligence, but term limits make the investment in reputation
not worthwhile. Therefore, politicians who would otherwise be socially benevo-
lent are led to act in self-interested ways because of short political time horizons
imposed by term limits.

The two interpretations of consequences of term limits are based on differ-
ent perceptions of sources of political support. The first view of term limits as
socially beneficial is based on the premise that political decision makers maximize
utility and reelection prospects by seeking special-interest support. The politi-
cal principal–agent problem is recognized to be present. The second interpreta-
tion perceives politicians as basing political support on voters, with whom they
require a reputation for socially responsible voting behavior for extended politi-
cal careers – which term limits disallow. There would, according to this view, be
no principal–agent problem if term limits did not distract politicians from catering
to voters interests. Which view is correct depends on the institutions that underlie
and determine political behavior.

Term limits introduce conflicts among voters in different constituencies. It is
beneficial for voters in a constituency to have a political representative who –
over the course of time – has become adept at channeling public spending to
constituents. The benefits to a constituency of voters are greatest when all politi-
cal representatives are newly elected other than the voters’ own well-entrenched
representative. The preferred outcome for society is that term limits are enacted
so that public spending that is due to political privilege provided by entrenched
representatives does not take place. However, at any point in time, voters in
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constituencies with entrenched political incumbents have an interest in oppos-
ing term limits that would deprive them of their long-tenured representatives.

C. Rent seeking
Two farmers own similar land. One farmer enjoys leisure and does not work all
that long or hard. The other farmer works diligently and builds a farmhouse and
is successful in growing crops. By the principle of the natural right of possession,
the farmhouse and the crops belong to the diligent farmer. The leisure-enjoying
farmer, however, may spend time to convince the government that he is more
deserving of the diligent farmer’s farmhouse and crops. If political decision mak-
ers have the discretion to change ownership and are known to be influenced by
such lobbying, the diligent and productive farmer – anticipating inability to pro-
tect property rights – will have had no incentive to exert effort and be productive
in the first place.

The farmer asking the government to change property rights is engaged in
the activity of rent seeking. Instead of using time and effort productively, the
rent-seeking farmer spends time and effort unproductively to seek the transfer of
private property from the rightful owner. More generally:

A benefit obtained not productively but through influencing the decisions
of others is a rent.

If the rent-seeking farmer obtains the diligent farmer’s possessions the entire
benefit received is a rent. The rent-seeking farmer was successful in changing the
distribution of wealth through political persuasion and did nothing productive to
obtain the rent.

Alternatively, a political appointee working in a government job may receive
an income that exceeds the competitively determined market wage that is avail-
able to this individual if working in the private sector. If y is the income received
in the government job and w is the competitively determined wage available
in the private sector (equal to the value of the individual’s marginal product of
labor), the government job provides the individual with a rent R given by:

R = y − w. (2.1)

As long as R > 0 and therefore y > w, the political appointee prefers the govern-
ment job.

A rent can be taken away without changing economic decisions or behavior.

Subtracting more than the rent R from the income in the government job
results in:

w > y. (2.2)

The private-sector job is now preferred.
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Competitive markets provide no rents because people are paid the value of
their marginal contribution to production.

A rent is a personal benefit that would not be obtained in a competitive
market.

A rent is a personal benefit for which there is no corresponding counterpart
value of personal productive contribution.

Rents are obtained through government in forms other than incomes from
government jobs. Rents can be provided through privileged benefits from public
spending and the privilege of paying no or low taxes. Public policies also confer
rents – for example, through lax environmental regulation. A straightforward way
to obtain a rent is to have government not enforce anti-monopoly laws, which
allows rents to be obtained in the form of monopoly profits. A monopoly profit
is a rent because the monopoly profit is not necessary for supply to take place:
a competitive market would supply output without the monopoly rent – and
would indeed supply more than the monopolistic output at the lower competitive
price.

Rent seekers do not ask, “How can I productively earn income today?”
Rather, they ask themselves, “How can I convince someone to do something for
me today?” Rents can be provided by family and friends as well as by govern-
ments.

Rents are obtained through seeking and benefiting from favors and privi-
lege.

Rent seeking as the cause of inefficiency
Favor and privilege are generally inconsistent with the objective of social justice.
However, rent seeking is also a cause of inefficiency. Rents obtained through the
political decisions of governments are often contestable. That is, different people
can seek to benefit from the politically assigned rents. In the contests to become
the beneficiary of rents, resources are used unproductively that could otherwise
have been used productively to add to output. The resources used in rent seeking
do not create new wealth but rather are used to contest distribution of income
and wealth that already exists.

Because of unproductive use of resources, society incurs efficiency losses
when rents are contested.

If the source of rents is other people’s income or property, there is an addi-
tional source of efficiency loss through adverse effects on productive incentives.
As in the previous example of the farmer, if people know that a government will
permit their property to be contested by others, there will be little or no output
or wealth available to be contested.
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We see the link between rent-seeking incentives and the rule of law.

Where the rule of law protects property rights, there is no incentive for rent
seeking based on contesting other people’s private possessions.

For the most part, rent seeking usually involves not seeking to obtain other
people’s private property or possessions but rather seeking favor and privilege
through the public-finance and public-policy decisions of government.

There would be no incentives for rent seeking to obtain favors and priv-
ileges through government if there were no political discretion regarding
public finance and public policy.

Political decision makers are not constrained by predetermined rules about pub-
lic finance and public policy. Rather, the institutions of democratic governance
allow political discretion. Institutions differ, however, among societies in permit-
ting political receptivity to rent seeking.

A society’s institutions determine the scope and thereby the extent of effi-
ciency loss from rent seeking.

Rent seeking as a prisoners’ dilemma
Although rent seeking is socially inefficient because of resources and time unpro-
ductively used, it is personally rational to take part in a rent-seeking contest. The
personal rationality of participation in rent seeking can be expressed as a pris-
oners’ dilemma. In table 2.4, the choice is between participating in rent seeking
and not participating. If neither person engages in rent seeking, expected benefits
are (3, 3), obtained through a lottery that gives each person an equal chance of
obtaining the rent.

Use of personal time and other resources in rent seeking increases the per-
sonal likelihood of a favorable outcome of the political decision that assigns the
rent. The Nash-equilibrium outcome (2, 2) in table 2.4 arises when both peo-
ple engage in socially unproductive rent seeking. After two identical people have
used identical resources and time in rent seeking, they again have an equal chance
of obtaining the rent.

A person who refrains from rent seeking when the other person engages in
rent seeking obtains 1, whereas the rent seeker obtains 4.

TABLE 2.4. THE PRISONERS’ DILEMMA AND RENT SEEKING

Person 2 does not
rent seek

Person 1 engages
in rent seeking

Person 1 does not rent seek 3, 3 1, 4
Person 1 engages in rent seeking 4, 1 2, 2
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In the efficient outcome at (3, 3), no resources are used in rent seeking and the
probability of obtaining the rent is one half for each person. In the Nash equilib-
rium at (2, 2), resources are unproductively used in rent seeking and the probabil-
ity of obtaining the rent is also one half for each person. Both people, therefore,
are drawn by a prisoners’ dilemma into rent seeking that is neither personally
nor socially advantageous. Nonetheless, participation in rent seeking is person-
ally rational because not participating ensures that the advantage in obtaining the
rent is with a person who does engage in rent seeking.

A promise not to engage in rent seeking is not credible because (3, 3) is not a
Nash equilibrium. Nor in general could an agreement to refrain from rent seeking
be monitored because rent seeking to influence political decisions is usually a
furtive, unobservable activity.

In the case described here in terms of the prisoners’ dilemma, rent-seeking
activity is both privately and socially undesirable. The social loss is the ineffi-
ciency because resources are used unproductively. The private loss is that, after
resources have been used, the personal likelihood of obtaining the rent remains
unchanged. However, we shall presently see that depending on the nature of a
rent-seeking contest, there can be expected personal benefits for rent seekers.
There is always a social loss from rent seeking because of the unproductive use
of resources in contesting the rent.

Lobbyists and asymmetries in rent seeking
The rent-seeking prisoners’ dilemma describes two people with equal access to
rent-seeking opportunities. Often, access to rent seeking is unequal or asymmet-
ric. Some people are better positioned to be rent seekers than others. Political
decision makers would not want everyone to be able to participate in rent seek-
ing because political amenability to persuasion through rent seeking then would
be public knowledge and the political decision makers might lose votes when
elections take place. Only insiders who have invested in building relationships
of trust with political decision makers are therefore usually able to participate
in rent-seeking contests. Outsiders hoping to influence political decisions might
engage in preliminary contests to be successful insiders who then can compete
directly for rents. Rent seekers might delegate rent seeking to professional lob-
byists who are insiders and have earned the trust of political decision makers.
The lobbyists can be trusted to be discrete because they earn their income from
the persistence of rent seeking. The social cost of the lobbyists’ delegated rent-
seeking activities is the lobbyists’ time and initiative that could have been used
productively but is used in persuasion of politicians.

Political benefit and rent creation
Rents, if they are to be assigned, need to be created. Why do political decision
makers create rents to be assigned through rent seeking? Political decision mak-
ers benefit from rent creation and rent assignment either personally (which can
involve corruption) or through advantage gained for their political party. Political
decision makers cannot directly use public finance or public policy for personal
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Figure 2.2. The inefficiency of rent creation and rent seeking.

or political benefit. However, by using public finance and public policy to create
and assign rents, political decision makers can exchange political favors or public
money for personal money or for political contributions.

Social losses due to rent creation and rent seeking
Figure 2.2 shows the efficiency loss MCF due to creation of a monopoly rent.3

Monopoly rents or profits in figure 2.2 are given by the rectangle PMPCFM. This
rectangle is a transfer of income from buyers to the monopolist. Rent seeking
takes place if being the beneficiary of the monopoly profits can be contested.
When rent seeking takes place, the social cost of monopoly consists of the triangle
MCF plus the value of the resources used to seek or retain the monopoly rents
PMPCFM. The triangle MCF is the social cost (or efficiency loss) because of rent
creation through monopoly. The rectangle PMPCFM indicates the value of the
rent that attracts socially unproductive rent seeking.

The social cost of a public policy that allows monopoly has two parts:
(1) the efficiency loss due to rent creation, and (2) the additional efficiency
loss due to resources used in seeking to become the beneficiary of the rent.

Evaluating the social loss from rent seeking
The size of the triangle MCF can be measured to determine the efficiency loss
due to rent creation. We also can measure the size of the rectangle PMPCFM that

3 In figure 2.2, there are constant per-unit costs of production expressed as MC = AC. The competi-
tive market equilibrium is at point C where output is QC and the price is PC. The profit-maximizing
output QM and price PM chosen by the monopolist are determined at point F, where MC = MR.
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indicates the magnitude of the monopoly rent. However, how do we obtain infor-
mation on the value of the resources used in rent seeking to contest the monopoly
rent? The question is quite general and pertains to any rent and rent seeking. The
information on values of resources used in rent seeking is not published and is not
otherwise available because rent seeking takes place out of public sight. No one
wants to be seen being a rent seeker and no political decision maker wants to be
known as catering to rent seekers. Everyone involved has an interest in denying
that the rent seeking ever took place. In general, successful rent seekers propose
that their benefits have been obtained on merit and are not the consequence of
rent-seeking success.

The social loss from rent seeking includes the resources used in rent seeking by
unsuccessful rent seekers. For example, ten thieves perceive the opportunity to
perpetrate a theft. Each thief invests time and initiative to plan the theft, but only
one thief is ultimately successful in perpetrating the theft. Before the theft takes
place, each thief – whether ultimately successful or not – will have used resources
in planning to perpetrate the theft. The thieves are rent seekers. Evaluating the
social cost of rent seeking thus requires knowing the value of the resources used
in rent seeking by the thieves who are unsuccessful rent seekers.

The example of the thieves makes clear that:

The social cost of rent seeking is incurred before the identity of the success-
ful rent seeker is known.

Although rent seeking cannot usually be directly observed, the value of the
rent may be visible, as in figure 2.2 where we observe the value of the monopoly
rent. Can the value of resources used in rent seeking be inferred from the
observed value of a rent?

The use of resources in competing for a rent is known as rent dissipation. When
resources of value R are used to contest a rent of value V, rent dissipation is
defined as:

D ≡ R
V

. (2.3)

Rent dissipation is complete when D = 1.

When rent dissipation is complete, the observed value of a rent also mea-
sures the social loss due to nonobservable rent seeking.

If rent dissipation could be presumed always to be complete, the information
problem that arises because rent-seeking activities are not observable would be
resolved. The observed value of a rent could be used as a measure of the social
loss due to rent seeking.

In general, we do not know whether rent dissipation is complete. However, the
study of outcomes of rent-seeking contests allows inferences about rent dissipa-
tion to be made. We need, however, to know the characteristics of rent-seeking
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contests to be able to infer the extent of rent dissipation. Again, there are infor-
mational limitations because the contests are not observed. Nonetheless, what do
theoretical analyses of rent-seeking contests indicate about rent dissipation?

Competitive rent seeking
Competitive rent seeking requires free entry into rent seeking and large numbers
of rent seekers competing for a rent. This is, of course, inconsistent with furtive
rent seeking. If rent seeking were competitive, rent dissipation would, however,
be complete if the behavior of rent seekers is not affected by risk. That is, if each
of n rent seekers spends an amount x in seeking a rent of value V, then:

lim
n→∞ D ≡ nx

V
= 1. (2.4)

Therefore:

Competitive rent seeking results in complete rent dissipation.4

We do not expect rent-seeking contests to be competitive; political decision
makers cannot allow open access to rent seekers but rather generally rely on
approaches through the mediation of trusted lobbyists. In addition, not every-
body wants to participate in rent seeking. Ethical considerations can deter peo-
ple from participating in rent seeking. Whereas some people have a comparative
advantage in rent seeking, other people have a comparative advantage in (or eth-
ically limit themselves to) being productive and advancing through merit rather
than seeking rents through political persuasion.

Rent-seeking contests with small numbers of participants
When rent-seeking contests have small numbers of participants, behavior is
strategic, as in the prisoners’ dilemma: the resources used in rent seeking by one
rent seeker depend on the resources that others use. The Nash equilibrium of a
rent-seeking contest depends on the rule or “contest-success function” that iden-
tifies the winner of the contest. Two basic rules are (1) resources used determine
the probability of winning, and (2) the rent seeker assigning the most resources to
the contest wins with certainty. In the first case, investing in rent seeking is viewed
as buying lottery tickets with a rent seeker’s probability of winning increasing
with the number of lottery tickets bought. In the second case, the rent-seeking
contest is viewed as equivalent to an auction in which all contenders lose their
bids whether or not they win the auction (which is known as an all-pay auction).

The probabilistic contest-success function
In the lottery format, the probability of winning a rent increases with the
resources used (or the amount spent), given the decisions of other contenders

4 The formal proof is in Hillman and Katz (1984). The conclusion of complete dissipation is based on
risk neutrality of rent seekers. When rent seekers are risk-averse, competitive rent seeking results
in less than complete dissipation of a rent. Rent seeking, in general, is a risky venture because
resources are invested and lost when a rent seeker is unsuccessful in obtaining the rent.
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for the rent. The lottery rule for identifying the winner of a rent-seeking contest
is called non-discriminating because there is insufficient information to discrimi-
nate among the rent-seeking or expenditures to allow the winner of the contest
to be identified with certainty. The lottery-type contests are also called Tullock
contests, after Gordon Tullock, who first noted the social costs of rent seeking.5

With two contenders making political investments of x1 and x2, the probability of
rent seeker i winning a Tullock contest is:

ρi (x1, x2) = xi

x1 + x2
, i = 1, 2. (2.5)

Each rent seeker chooses a political investment xi to maximize expected benefit,
which is given by:

EBi = ρi (x1, x2) V − xi =
(

xi

x1 + x2

)
V − xi , i = 1, 2. (2.6)

The political investment xi is lost whether or not a rent seeker wins the rent-
seeking contest. Therefore, in expression (2.6), xi is subtracted from the expected
value of the rent. The rent-seeking game is symmetric, between identical people
with identical chances of winning. Because of symmetry, rent seekers choose the
same equilibrium value of x as the political investment. We are interested in mea-
suring rent dissipation. In the Tullock contest, with total resources used in rent
seeking given by R = nx, rent dissipation can be shown (see supplement S2A) to
be given by:

D ≡ R
V

=
(

n − 1
n

)
. (2.7)

Rent dissipation in the Tullock contest therefore increases as n increases. In the
limit, as n becomes very large, rent dissipation approaches D = 1 and we have
another proof that competitive rent dissipation is complete. However, for small
numbers of competing rent seekers, rent dissipation is incomplete. For exam-
ple, we see from expression (2.7) that if the contest is between two rent seekers
(n = 2), half of the rent is dissipated. In that case, it would be inappropriate to
base an estimate of the value of resources R used in rent seeking on the value V
of an observed rent.

Rent-seeking contests as all-pay auctions
A rent seeker might invite a politician to attend a symposium in pleasant com-
pany at a luxury hotel. Making the political investment, however, does not ensure
a favorable political response for the rent seeker, given that others are also mak-
ing political investments in the same political decision maker. The rent seeker
incurs the cost of the political investment whether or not he or she is ultimately
successful in obtaining the rent that the political decision maker can offer. In this
case, the political decision maker may precisely observe different rent seekers’
political investments and have the information required to be discriminatory in

5 See Tullock (1967) and (1980).
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assigning the rent to the rent seeker who has spent the most (or in the terminol-
ogy of auctions, the highest bidder obtains the rent).6

Such rent-seeking contests that are all-pay auctions do not have a Nash equi-
librium in pure strategies. As do the strong and the weak in the game describing
anarchy, randomized decisions are made in a mixed-strategy Nash equilibrium.7

The outcome is that with n rent seekers in a contest, rent dissipation is
given by:

D ≡ nEx
V

= 1 for all values of n ≥ 2, (2.8)

where (because of randomization) Ex is the expected (or average) value of the
resources used in rent seeking by individual rent seekers (see supplement 2A).
Expression (2.8) shows that rent dissipation is, on average, complete for any num-
ber of rent seekers.8 Therefore:

In rent-seeking contests in which the highest bidder wins, the observed value
of a rent is a proxy for the unobserved value of resources used in the rent-
seeking contest.

We thus have a justification for a supposition of complete rent dissipation in
small-number rent-seeking contests as well as in competitive contests. However,
we do not know that the rule for winning a rent-seeking contest is necessarily
that the highest bidder wins. The alternative Tullock lottery format for identify-
ing successful rent seekers in small-number contests is also possible.

6 For example, the policy issue may be the length of time for which patent protection applies to
pharmaceuticals: the firms with patents want patents to last a long time and generic drug firms want
shorter periods during which patent protection applies.

7 We can consider two rent seekers choosing their political investments x1 and x2 in their quest for a
rent of value V. Choice of the same political investment (x1 = x2) is not a Nash equilibrium because
one of the rent seekers can do better and can win the contest by bidding a little more. Choice of
different positive political investments (for example, x1 > x2 > 0) cannot be a Nash equilibrium
because the second rent seeker will not choose a bid of x2 when x2 loses. If one rent seeker bids V
to obtain the rent of V, the second rent seeker will bid zero; however, if the second rent seeker bids
zero, there is no point to the first rent seeker bidding V because the contest can be won with a small
bid above zero. There is therefore no Nash equilibrium in pure strategies.

8 The formal proof is in Hillman and Samet (1987). See also supplement S2A. The mixed-strategy
equilibrium indicates the probability distribution from which rent seekers draw their choice of polit-
ical investment x. With V = 100 and two rent seekers, the solution is that each rent seeker randomly
chooses a value of x between zero and 100 from the uniform distribution and E(x) = 50 where E(x)
is the expected value of a rent seeker’s bid. That is, on average, each rent seeker bids 50 and the
bids sum to 100, which is the value of the rent-seeking prize V. When a third rent seeker enters
the contest, the chance of any rent seeker winning falls from one-half to one-third (the rent seek-
ers have, in the equilibrium, equal chances of winning). In the new mixed-strategy equilibrium, the
solution of a uniform distribution is replaced by a probability distribution that places greater weight
on lower bids to compensate for the lower probability of winning because of the presence of the
additional third participant in the contest. As the number of contenders n increases, the chance of
any particular rent seeker winning further declines and the probability distribution from which the
bid x is drawn compensates by placing increasingly greater weight on smaller bids. As n increases,
E(x) declines but the increase in n and the decrease in E(x) remain precisely balanced to maintain
complete rent dissipation – on average.
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Rents that endure over time
Figure 2.2 described a rent at a point in time. Rents usually endure over time.
Monopoly privileges last; in general, subsidies provided through the government
budget or tax concessions endure; and public policies such as for example set
environmental standards and thereby determine costs of compliance with the
standards remain in place over time. A policy of protection from import compe-
tition likewise provides enduring benefits to import-competing industry interests.
Similarly, the benefits of privileged public spending obtained in response to rent
seeking endure over time, as do the benefits of privilege obtained through tax
laws.

How does the persistence of rents over time affect rent dissipation and
thereby the social cost of rent-seeking activity?

If the previous conditions are present to ensure complete dissipation for a rent
available at a point in time, we need change none of our prior conclusions about
rent dissipation when rents endure or are repeated over time.

The total value of a rent that endures over time is not obtained immediately.
Parts of the rent will be available only in the future. If future claims to the rent
are secure, a winner of a rent-seeking contest knows that, over the course of time,
he or she will obtain the entire rent with certainty. Resources equal to the present
value of the stream of future rents are attracted to the rent-seeking contest when
the rent is contested and rent dissipation is complete.

A successful rent seeker may, however, not be assured of benefiting from
future rents. Rents will need to be re-contested in the future if future political
decision makers do not recognize favors provided by past politicians. The re-
contesting of rents will attract future resources to rent seeking. The prospect of
needing to re-contest a rent – or the prospect that the rent will altogether disap-
pear – reduces the expected present value of a rent and so reduces the value of
the resources attracted to contesting the rent. Each time that the enduring rent is
contested, resources equal to the expected present value of the rent are, however,
used in rent seeking. Again rent dissipation is complete. An incumbent monop-
olist in figure 2.2 may, for example, need to re-contest the right to benefit from
the monopoly rent in the future. We may have information that V is the present
value of the monopoly profits in the market in figure 2.2 (although we do not
know the identity of the future successful rent seekers who will share V over time
by winning future rent-seeking contests). Since rent dissipation will be complete
over the course of time, we can use the information about V to infer the social
cost of the rent seeking that will take place over time because of the persisting
re-contested rent. Thus, for rents that endure:

When future resources used in re-contesting rents are taken into account,
rent dissipation is complete.9

9 The need to re-contest rents in the future or the possibility that rents will be eliminated leads rent
seekers to discount the present value of a rent beyond discounting because of a positive interest rate.



94 Institutions and Governance

Supplement S2A: Rent seeking and rent dissipation

Supplement S2A considers in more detail rent dissipation implied by theoret-
ical models of rent-seeking contests. Evaluating the social cost of rent seeking
through dissipation of rents requires knowing whether individuals or groups
compete for rents; whether rents are shared or provide collective benefit; how
individual rent seekers in groups are rewarded for their efforts; whether rent
seekers are risk-averse; the number of rent seekers in a contest; the number of
stages in a contest; and more. The answers determine whether rent dissipation
can be reasonably judged to be complete and thereby whether the observed
value of a rent is a close approximation to the value of resources used in con-
testing the rent.

Measurement and information limitations
Often lacking information on resources used in rent seeking and not knowing the
contest-success function and other attributes of rent-seeking contests, economic
researchers have observed the values of rents and have presumed complete rent
dissipation. We cannot, unfortunately, be sure about the extent of rent dissipa-
tion. Theoretical analysis of contests provides insights. However, the social costs
of rent seeking are difficult to quantify because of the hidden nature of rent seek-
ing. Certainly, political decision makers and rent seekers will not provide infor-
mation about rent seeking. There is, of course, no point in looking for information
about rent seeking in government documents and statistics.

Political trade-offs as impediments to rent creation
In figure 2.2, monopoly rents were shown as maximized. The monopoly, as a
special interest, thus received its most preferred outcome. However, political
decision makers can be expected to use political discretion to maximize political
support from both special interests and voters. Because of the political trade-off
between catering to special interests and choosing public policies in the interest
of voters, special interests may not be able to obtain their preferred outcome.

In figure 2.3, the political trade-off between catering to special interests and
choosing public policies in the interest of voters is expressed in the equal political-
support contours S1, S2, and S3. Along a political-support contour, political sup-
port is constant. For example, in a move from point 1 to point 2 along the equal

The need to re-contest the rights to a rent in the future reduces the present value of the recurring
rents to αR, where 0 < α < 1. When the rent is contested today, αR is dissipated and (1 − α)R
remains undissipated. In the future, when rights to the rent are re-contested, again a share α of the
present value of the rent will be dissipated. That is, the amount dissipated will be α(1 − α)R. In
the course of time, by continuation of the process, rent dissipation becomes complete. For a formal
proof, see Aidt and Hillman (2008).
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Figure 2.3. The political trade-off in choice of public policy.

political-support contour S1, industry interests gain through increased monopoly
rents and voters as consumers lose because of higher prices.

Figure 2.3 also shows the industry profit function. At the competitive price
PC, voters would obtain their preferred outcome of monopoly rents of zero and
political support would be S1. At the price PM, special interests would obtain
their preferred outcome of maximized monopoly rents RM and political support
would be S2.

In figure 2.3, the difference in political support is small between political deci-
sion makers’ providing voters with their preferred outcome at the competitive
price PC and providing industry interests with their preferred outcome at the
profit-maximizing price PM. Political support is maximized when political deci-
sion makers choose as public policy the regulated market price PG, at which
monopoly rents are RG.

Although we have illustrated the political choice of market price using the
example of a monopolized market, a politically determined domestic price could
be similarly chosen for a competitive import-competing industry through choice
of protectionist policy. We shall also observe the political trade-off between the
public-interest policy sought by voters and the public policy sought by political
interests when we study political influences on choice of environmental policy.

In each case, political decision makers maximize political support by choosing
a public policy that is a compromise between the outcomes sought by voters and
industry interests. Thus:

Public policies balance voter against special-interest support.

In figure 2.3, if voters had no political influence on political behavior, the rent to
be contested would be RM. The political trade-off reduces the rent to RG.

Voter dissatisfaction restrains political rent creation.
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The question in any instance of political discretion regarding public finance and
public policy is, given the political principal–agent problem, how influential is
voter dissatisfaction in restraining influencing political rent creation? The answer
depends on the different considerations that have been described as affecting the
relative political influence of voters and special interests. Indeed, it is because
voters’ political influence is limited – even though voters determine voting out-
comes – that the political choice in figure 2.3 is a compromise of the public
interest.

Rules and discretion
Political culture describes norms of political behavior. Rent seeking is influenced
by people’s perceptions of norms of political behavior.

Rent seeking takes place because of the perception that political decision
makers can be influenced to create and assign rents.

That is, rent-seeking incentives are present if political decision makers are per-
ceived as responsive to rent seeking. Rent-seeking incentives, on the contrary,
are absent when it is known that political decisions about public finance and pub-
lic policy are determined according to objective criteria of efficiency and social
justice.

Rent seeking is deterred when it is known that political decisions are based
on predetermined rules rather than political discretion.

A rent-seeking society
A culture of rent seeking can pervade an entire society and thereby include
behavior outside of political activity. In such rent-seeking societies, people mainly
spend their time on networking and seeking (and giving) favors rather than on
productive activity. Personal success depends on who you know, what other peo-
ple can give you, and what you have to offer to give them in return. Personal
privilege through successful rent seeking replaces achievement by merit.

A rent-seeking society can be quite venal. Admission to university or college
can be a rent-seeking contest rather than determined by merit. Students can also
find that professors are open to persuasion through personal favors when assign-
ing grades for courses. Complaining to the dean about a professor’s behavior is
ineffective in a rent-seeking society because the dean will not be concerned that
the behavior of the professors is unethical but will also be seeking rents. Ethics
do not influence behavior in a rent-seeking society.

There is a loss to society when students respond to rent-seeking incentives and
are distracted from studying. Students may come to presume that all achievement
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in life is necessarily through favors and privilege rather than merit – in a rent-
seeking culture, the presumption is correct.

When reward is by merit (as in a competitive market where people earn the
value of their marginal product), matching of people to jobs is through personal
comparative advantage. The best students, for example, become the professors of
the next generation. The abilities of professors at any time determine the quality
of the students who will be the professors in the following generations. In a rent-
seeking culture, students were not admitted to university on personal merit; as
well, the professors who teach the students, in their day as students, were not
admitted to study on personal merit. The same disregard for personal merit and
ability affects the quality of surgeons and dentists and others in professions on
which people rely for specialized skills and knowledge.

In a rent-seeking society, because assignment to professions and jobs is not
through personal merit, individuals can achieve positions and have jobs
contrary to personal comparative advantage.

Ambiguities in behavior
Rent seeking can be an excessively cynical concept that requires caution when
applied to personal relationships. Someone may offer to buy you a cup of cof-
fee or a drink or to pay for dinner because the person regards you as pleasant
company. Applying the concept of rent seeking suggests that the offer to pay for
your drink or dinner is necessarily a prepayment in anticipation of a request for a
return favor or benefit. Adam Smith suggested that we should have a distrusting
attitude to personal favors offered in markets. Awareness that rent seeking may
be taking place imparts a distrusting attitude to personal favors offered outside
of markets.

Yet, when some people are observed systematically to benefit from privileged
favors, rent seeking points to a hidden side of an exchange. Awareness of rent
seeking brings to the fore the question of why some people benefit from privi-
leged favors whereas others do not.

Adam Smith and rent seeking
A case in favor is also a case against something else. Adam Smith’s case for the
market was a case against a rent-seeking ideology known as mercantilism. Under
mercantilism, the monarch (or government) accumulates wealth in the form of
gold and silver (or foreign exchange). The country is viewed as one large profit-
maximizing firm, with the king or queen (or government) extracting shares of
the rents created through legally authorized domestic- and foreign-trade monop-
olies. Adam Smith pointed out that the “wealth of nations” is not achieved by
accumulating gold and silver and through creation of rents but rather through
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benefit to buyers and sellers from voluntary decisions in competitive markets.
As we have observed, competitive markets do not provide rents. The benefits
of competitive markets are to society at large. Competitive markets were not
favored by the mercantilists and are not favored by political rent extractors of
contemporary times. As we also observed previously, political decision makers
may prefer their own imposed order to the spontaneous order of competitive
markets.

Two types of competition
We have identified two types of competition. Competition in markets provides
incentives to be productive, and Adam Smith’s “invisible hand” ensures that
in doing the best for themselves in markets, people need neither give nor seek
favors. In the competition for rents, behavior is unproductive and favors are
sought and given.

Rent seeking and anarchy
We study rent seeking to evaluate efficiency losses of political discretion. Rent
seeking also has consequences for social justice. The assignment of privilege
through successful rent seeking can be expected to be unjust by any criterion
of social justice that we might propose. Rent seeking affects efficiency and social
justice in a manner similar to the relationship between the strong and the weak
in anarchy. Outcomes when the strong impose their will on the weak were seen
to be inefficient and also are socially unjust. Rent seeking and anarchy have in
common the unproductive use of resources. The difference is in the role of gov-
ernment. In anarchy, resources are used unproductively because of absence of
institutions that provide the rule of law. Resources are used unproductively in
rent seeking because institutions of governance permit political decision makers
to create and assign rents.

Lobbyists and lawyers
The presence of lobbyists is an indication that rent seeking is taking place. The
more lobbyists there are, the greater we can surmise is rent-seeking activity. The
proportion of lawyers in a population has been proposed as a proxy measure for
rent-seeking activity. We have noted that if private property rights were perfectly
protected, contestability of property could not occur. Thus, for example, with
perfectly protected property rights, a farmer who wants the government to give
him his neighbor’s field or cow has a wish that will not be fulfilled. If transfer
of ownership from rightful owners is possible, good lawyers may be necessary to
achieve the result. Of course, lawyers do more than engage in the contestability
of rent seeking. Nonetheless, lawyers are instruments of contestability and a large
number of lawyers in a population suggests a rent-seeking society.
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D. Rent extraction and corruption
Political decision makers provide personal benefits for themselves through rent
extraction. Often rent extraction is associated with corruption.

Rent extraction
Rent extraction occurs, for example, when legislation is proposed that, if passed
by the legislature, would be disadvantageous to particular interest groups. When
the legislation is proposed or hinted at, interest groups begin their activities of
warding off the threatened policies. Political contributions are made to legislators
to preempt the threatened policies.10

Monopoly can be used to demonstrate rent extraction. After monopoly rights
have been assigned, a political decision maker in the future – as we observed
in the description of rent dissipation when rents endure over time – can reopen
the monopoly rent to contestability. Alternatively, the political decision maker
can threaten to open the monopoly rent to contestability and thereby extract a
rent from the incumbent monopolist for deciding not to make the monopoly rent
contestable after all.

Corruption
Rent creation and rent seeking in democracies are not illegal – nor necessarily is
rent extraction. Illegality involves corruption.

Corruption is the illegal use of the authority of government for direct per-
sonal benefit.

To find extensive corruption, we need to look at autocratic low-income societies.
Arrival in a low-income country may be accompanied by the need to pay a bribe
for confirmation that a valid entry visa is, indeed, valid. A bribe may be required
to retrieve baggage. The bribes, which are means of rent extraction, can continue
when police officers or government officials are encountered and may be required
in any aspect of economic activity.11

There is no efficiency loss when a bribe is paid. The bribe alone is transfer of
income (as when a thief steals our money). However, the job or position of the

10 In the United States, political extortion has been associated with the terminology “milker bills.”
Such bills provide incentives for political payments and campaign contributions to ensure that the
bills are not passed. See McChesney (1997).

11 A question studied in economic development concerns the nexus between low incomes and cor-
ruption. Do low-income countries have low incomes (rich elites excluded) because of corruption
or is corruption prevalent because of low incomes? That is, does corruption cause low incomes or
do low incomes cause corruption? There may be simultaneity – just as demand and supply together
determine market price.
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government official who has received a bribe may be contestable. If so, a bribe
becomes a rent that attracts resources into a rent-seeking contest. The prize in
the contest is the job or government position that allows the bribes to received.
Perhaps a way to replace an incumbent official benefiting from bribes is to pay
a bribe to the incumbent’s superior in the government hierarchy. In that case,
a transfer of income is again made, and the income transfer through the bribe
to the higher official is the stimulus for rent seeking if the position of the senior
official receiving the bribe is also contestable.

Bribes are income transfers that give rise to rent-seeking contests when the
jobs or positions of the persons receiving the bribes are contestable.

Reasons for wishing to be a politician differ among countries. In rent-seeking
societies, political office is sought for self-enrichment through rent extraction.
The political decision maker obtains personal income from bribes and from
applying the authority of government to create and sometimes personally own
monopolies. The personal account of the president may be where the govern-
ment’s tax revenue is deposited. The government officials and minister respon-
sible for international trade can earn income from smuggling. In high-income
democracies, institutions are inconsistent with endemic rent-extracting corrup-
tion and political office is not sought for personal material self-enrichment. The
term ego-rents has been used to describe the emotional or psychic benefits from
being an elected politician in a democratic high-income society. In high-income
democracies, bribes are therefore aberrations and, in general, are neither sought
nor paid. Nor, in general, are political decision makers corrupt in using public
finance and public policy to extract rents for the personal benefit of themselves,
family, or friends. Rent extraction is usually limited to political favors exchanged
for political support. Occasionally, personally corrupt politicians do emerge in
high-income democratic societies: the prerogatives of government and perceived
opportunities for creating and personally extracting rents can be too great a per-
sonal temptation.

A society is not corrupt when the activities of corrupt politicians are revealed
in the media and when the corrupt politicians are tried in courts of law. In a cor-
rupt society, a corrupt president, government minister, or judge, in general, will
not be accused of corruption. Arrests for corruption will take place only if politi-
cal decision makers or judges have fallen out of favor with the ruler. Corruption is
indeed a means of governing in low-income autocratic countries. The ruler allows
everybody to be corrupt so that everyone is vulnerable and beholden to the ruler,
who has a pretext for dismissing or imprisoning anyone at will.

We continue now in our investigation of the consequences of institutions and
governance for public finance and public policy with high-income democracies.
We turn now to the principal–agent problem between taxpayers or voters and
the government bureaucracy.
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2.2
Government Bureaucracy
The tax administration (the Internal Revenue Service in the United States and
the Treasury in other countries) collects taxes. Other government bureaucracies
implement and administer public spending. Government bureaucracies also have
regulatory tasks such as ensuring competitive markets and implementing envi-
ronmental protection laws. The judicial branch of government has the responsi-
bility to ensure the rule of law. Bureaucracy is therefore an essential component
of government.

A. Incentives and behavior in a bureaucracy
In general, government bureaucracies are monopolies. Government departments
verify citizenship and issue passports for foreign travel, manage public-health
programs, handle tenders for road construction, manage welfare programs, and
provide for defense. Regulatory bureaucracies and the legal system are also
monopolies.12 In the private sector, a monopoly rent consists of excess profits that
would not be available if there were competition. In government bureaucracies,
rents take the form of low effort and low stress and other benefits associated with
on-the-job quality of life. Government bureaucracies cannot become bankrupt,
with incomes of government bureaucrats assured from tax revenue.

Owners of a private monopoly have incentives to minimize costs of produc-
tion to increase profits. Incentives in a government bureaucracy can be precisely
the opposite – to maximize costs – because costs include bureaucrats’ salaries.
Bureaucrats’ benefits also increase with the size of the budgets that they control.
There is asymmetric information because taxpayers and voters do not know pre-
cisely what is happening inside bureaucracies. The asymmetric information is the
basis for a principal–agent problem between taxpayers or voters and government
bureaucrats.

Still, bureaucrats could be faithful public servants with no principal–agent
problem. A vision of circumstances in which bureaucratic rents and asymmet-
ric information do not influence incentives and behavior of bureaucrats was set
out by Max Weber. Weber (1864–1920) described career bureaucrats as serving
only the public interest; thus, he presented a normative vision of how bureaucrats
ideally should behave.

Departure from Weber’s normative vision takes place if civil servants max-
imize utility or do their personal best for themselves. Careers and incomes
of civil servants are often advanced by control of larger government bud-
gets: in general, the larger the budget that a bureaucrat manages, also the

12 However, private binding arbitration is a substitute for the judicial system for civil cases.
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greater is the bureaucrat’s prestige and power. A larger and more extensive
bureaucratic hierarchy increases prospects for promotion opportunities, and
incomes and power are greater for officials who preside over a more exten-
sive bureaucracy. Budget maximization and expanded bureaucracies are con-
trary to the interests of taxpayers, who want an efficient bureaucracy that
achieves designated objectives with minimal spending. With taxpayers subject
to asymmetric information about bureaucratic behavior and bureaucrats hav-
ing objectives that differ from those of taxpayers, there is a principal–agent
problem.

A taxpayer who wants to overcome the asymmetric-information problem and
assert rights of accountability could stand outside a government building at the
end of the working day and ask government officials leaving the building how
they have passed their day and how their activities have contributed to taxpayer
benefit. Government bureaucrats as the agents would then be being asked to
provide accounts of their contributions to the welfare of society by the taxpayer,
who is the principal whose taxes finance the bureaucrats’ salaries. A government
employee who replies that the question is an intrusion into his or her privacy
is acting contrary to principles of accountability. A government employee who
asserts “I cannot be accountable to every taxpayer” in all likelihood is prepared
to be accountable to no taxpayer. A government employee might name a superior
in the bureaucratic hierarchy and reply, “Why not ask my boss?” The next step
in the experiment is to make an appointment to meet with the bureaucratic supe-
rior in the hierarchy and to again seek accountability, the question now posed
with respect to the day of the superior bureaucrat as well as his or her subordi-
nates. Rational ignorance through a comparison of personal benefits and costs
would, in general, deter taxpayers from undertaking such an experiment in seek-
ing information about behavior in government bureaucracies. Personal costs are
incurred and there would be little personal benefit from the attempt at satisfying
curiosity about how the government bureaucrats spend their time. Government
officials or bureaucrats (we shall use the terms interchangeably) being questioned
may also regard the behavior of a taxpayer seeking accountability as unusual.
Accountability is, however, a requisite for solving the principal–agent problem.

B. Demand creation by bureaucracies
Because bureaucrats benefit from larger budgets, the bureaucrats have incen-
tives to create demand for their services. Government officials who are respon-
sible for administering an unemployment compensation program, for example,
have a personal interest in sustained unemployment. Government social work-
ers have a personal interest in the persistence of adversity in the population to
preserve the client base that justifies their job. To create demand for their ser-
vices, officials in the Department of State or the Foreign Service have an interest
in justifying the need for embassies and consulates in foreign locations. If the
officials have invested in learning a foreign language, they particularly will want
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increased diplomatic representation in countries where the language that they
have learned is spoken. The officials also have an interest in biasing foreign pol-
icy so as to remain on good terms with countries whose language they speak.
Taxpayers lack means of knowing whether proposed increased public spending
on foreign representation is justified as being in the public interest. Rational igno-
rance also deters taxpayers from seeking information that might be available, as
does the information free-rider problem.

C. Measurement of bureaucratic output
The inability to measure accurately bureaucratic output compounds the prob-
lem of asymmetric information. Ambiguities regarding measurement of output
arise in firms in the private sector. However, private profit motives and private
ownership provide incentives for private monitoring and evaluation of the worth
of employees’ activities. Management in private firms is rewarded for the ability
to be accurate when making judgments about imperfectly measurable outputs of
employees. The accuracy of the judgment is revealed in profits. The same rewards
for accuracy in judgment do not apply in government agencies and departments.
Profitability is not a criterion for evaluating bureaucratic efficiency because the
output of government agencies and departments is generally not valued in mar-
kets. The inability to measure accurately bureaucratic output can lead employees
in bureaucracies to focus their efforts on activities that are unproductive but vis-
ible. Paperwork and forms, multiplicity of network messages that are not infor-
mative, expansion of data files, and unnecessary meetings can become part of
bureaucratic activity because these activities are observable and the bureaucrats’
inputs can be measured in terms of time.

D. Solutions to the bureaucratic
principal–agent problem
Principal–agent problems are present in the private sector: shareholders as own-
ers of a firm want profits or long-term market value to be maximized, whereas
executives and managers of firms may have other personal objectives. For exam-
ple, by expanding the scope of activities of a firm beyond core competen-
cies, management benefits from the spreading of risk among different activi-
ties; managers’ jobs are thereby protected in the event that any one activity
incurs losses. Shareholders lose when the firm expands beyond core competen-
cies; to spread their own risk, shareholders do not require diversification of the
firm because shareholders can diversify and spread risk by buying stock in dif-
ferent firms. As in government bureaucracies, managers in the private sector
can have unnecessary personal assistants or can assign themselves excessive
travel and entertainment budgets. The private sector, however, has moni-
toring and incentive mechanisms to resolve principal–agent problems. Stock-
option schemes tie managers’ incomes and wealth to the value of a company’s
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shares.13 Management in private firms is monitored by private owners who can
replace inadequately performing managers. In large corporations in which no
one shareholder owns a significant share of the company, auditing firms, financial
analysts in investment banks and brokerages monitor managerial performance.14

The responsibility of rating firms is to judge and report the level of risk associated
with different firms. In principle also, a board of directors monitors management.
The performance incentives and monitoring in the private sector are imperfect.
Auditors, financial analysts, and rating firms can even have a personal finan-
cial interest in misreporting; if the misreporting is sufficiently extensive, financial
crises can occur as assets recommended or valued as low risk turn out to be high
risk. Malfeasance can therefore take place in the private sector. However, behav-
ior in the private sector is eventually revealed through accountability in financial
markets. The imperfect monitoring mechanisms of the private sector cannot be
applied to government departments and agencies because private owners do not
exist in the public sector and assets of government agencies are not subject to
market valuation.15 Government departments and agencies do not confront the
discipline of ultimately facing a cash constraint or of reporting profits and losses,
and stock prices do not exist to fall to indicate insolvency due to indiscretion or
incompetence. The government departments and agencies are funded from tax
revenue and face a soft-budget constraint.16

Contracts
Although incentives associated with asset markets are impossible, could a con-
tract provide incentives for a bureaucracy to make decisions that are in the inter-
est of taxpayers? Output of the bureaucracy may not be measurable but, with
costs of inputs including bureaucrats’ salaries known, the contract could spec-
ify that the head of the bureaucracy will personally receive a share of any cost
savings. A sufficiently large personal reward for reducing spending on inputs
can counter management benefits from an excessive bureaucracy and can make

13 Stock-option schemes can also be used to the disadvantage of shareholders in offering excessive
rewards to management.

14 If the performance of management is revealed to be inadequate, financial analysts downgrade the
firm in their stock-market evaluations, and the share price of the company falls. This is a mar-
ket signal for the dismissal of management. New owners might buy the company’s stock at the
depressed prices and install replacement management.

15 Governments, however, are disciplined through financial markets. When policies are considered
inappropriate, the value of bonds issued by governments falls and governments are obliged to pay
higher interest rates for borrowing. Of course, it is not governments that are paying the higher
interest rates but the public, whose taxes finance the interest-rate payments.

16 A “hard” budget constraint is binding and credible. A “soft” budget does not bind on spending.
An example of a soft budget is when a child, who has been given lunch money on a Monday for
the entire week, announces in midweek that he or she has no money left to buy lunch the next day.
Because parents will not normally allow a child to go hungry, the budget constraint confronting
the child is soft. The child, knowing the budget constraint is soft, can safely spend the lunch money
by midweek.
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the self-interest of career bureaucrats consistent with the interest of taxpayers.
However, whatever the cost savings, the impediments to measuring bureaucratic
output hinder determination of whether there have been net benefits from the
reduced spending. The cost-saving contract would need to ensure that the incen-
tive of the managers is not to close down the government department or agency,
when closure is an exaggerated response to the principal–agent problem. Cost-
saving incentive contracts are rarely if ever used in government bureaucracies.

Political monitoring
Taxpayers can seek to rely on elected political representatives to monitor
government bureaucracies. The monitoring is delegated to high-level political
appointees who head government bureaucracies or committees of elected repre-
sentatives who have oversight roles. There are impediments to the effectiveness
of political monitoring if career bureaucrats have longer job tenure than elected
politicians. The longer job tenure allows career bureaucrats to become better
informed than politicians and political appointees about the inner workings of
government bureaucracies. Because of career bureaucrats’ informational advan-
tages, political appointees who head a bureaucracy can come to rely on the career
bureaucracy for information, including information about the resource needs of
the bureaucracy. When asymmetric information prevents political representa-
tives from effectively monitoring bureaucrats, a principal–agent problem arises
between the elected political representatives and bureaucrats. There are then two
principal–agent problems involving government bureaucracy, that between tax-
payers and the bureaucracy and that between political representatives and the
bureaucracy. In the background is the further political principal–agent problem
between taxpayers or voters and politicians.

Criteria for political success and for advancement in a government bureau-
cracy usually differ. A senior career bureaucrat responsible for economic issues
often requires formal qualifications. The same educational attainments may not
be necessary for political appointees who oversee government bureaucracies. A
political appointment may be a reward for political loyalty rather than compe-
tence or expertise in the field of responsibility of a government department. The
effectiveness of monitoring of career bureaucrats by political appointees is fur-
ther diminished if a political appointee is personally focused on political advance-
ment to higher level positions.17

17 The type of political system influences the control exercised by elected politicians over bureau-
cracy. Although career bureaucrats tend to outlast politicians who rotate among ministries or who
go in and out of elected office, in the United States, for example, where political seniority deter-
mines appointments to congressional oversight committees and the oversight committees, in turn,
control budgets of the bureaucracies, career bureaucrats have incentives to comply with objec-
tives designated by political representatives. The principal–agent problem between political repre-
sentatives and career bureaucrats is then ameliorated, subject to asymmetric information – when
the political representatives who have oversight over the government bureaucracy have the same
objectives as taxpayers.
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Incentives through efficiency wages
Incentives for behavior in the public interest could be sought by paying “effi-
ciency wages” in government bureaucracies. Efficiency wages are intended to
solve the principal–agent problem between employers and employees when there
is low probability of detection of an employee’s shirking behavior. Wages are
set sufficiently high so that it is not worthwhile for employees to shirk (or not
exert effort). The high wages provide a financial incentive for employees to exert
effort and thereby not to lose their jobs by being caught shirking. We shall return
to efficiency wages when we consider reasons for unemployment and the conse-
quences of payment of unemployment insurance. Applied to the principal–agent
problem of government bureaucracy, efficiency wages are intended to provide
incentives for government bureaucrats to seek the efficiency sought by taxpay-
ers and voters. In high-income countries, government bureaucrats are often paid
salaries seemingly greater than alternative private-sector wages; hence, the pres-
ence of the bureaucratic rents. According to the theory of efficiency wages, the
rents to bureaucrats are inevitable, given the cost of – or impossibility of – direct
forms of monitoring of bureaucrats’ behavior. Are efficiency wages a solution to
the bureaucratic principal–agent problem? We could repeat our experiment of
attempting to question government bureaucrats leaving (or entering) a govern-
ment building. Would efficiency wages ensure transparency and accountability in
answers received? We might only know with certainty that we are questioning
well-paid bureaucrats.

The Thomas-à-Becket effect
A principal–agent problem between taxpayers and government bureaucracy, of
course, would not be present if the bureaucracy were to consist of the benev-
olent altruistic public servants described by Max Weber. To behave as Weber
described, employees in the government bureaucracies would need to have trans-
formed their behavior from the pursuit of self-interest when making decisions
in markets outside of government to the altruistic quest for the public inter-
est when making decisions inside the government bureaucracy. How can the
required transformation of behavior be achieved?

An example illustrating the required personal transformation is the principled
behavior of Thomas-à-Becket, after whom the Thomas-à-Becket effect is named.
Thomas-à-Becket (1118–70) was a close friend of the English king, Henry II, who
in 1162 appointed him to the position of Archbishop of Canterbury. The king had
expected that his friend would be a compliant cleric who would support him in
disagreements with the church in Rome. Upon becoming archbishop, however,
Thomas-à-Becket took the side of the church that he now headed in England. The
king is said to have proclaimed: “Who will rid me of this meddlesome priest?”
Not asking whether the king’s question was intended as rhetorical, four of the
king’s knights proceeded to Canterbury, where they murdered Thomas-à-Becket
on December 29, 1170. The king was rid of the “meddlesome” principled priest.
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Thomas-à-Becket went to his death rather than betray the trust of the public
office to which he had been appointed. Appeals to the Thomas-à-Becket effect
look for the same type of fortitude from government officials.

The Thomas-à-Becket effect requires that bureaucrats realize that the private
self-interest that guides behavior of private individuals in markets is inappro-
priate for behavior of government officials, for the invisible hand is present in
markets but not in government bureaucracies. The hope is that, as did Thomas-
à-Becket, government bureaucrats will detach themselves from personal self-
interest and devote themselves to serving the interests of the public.

Supplement S2B: Institutions and natural monopoly

Principal–agent problems arise when there is natural monopoly. Supplement
S2B describes how institutions and principal–agent problems affect outcomes
under natural monopoly.

2.3
Life without Markets and
Private Property
Political and bureaucratic principal–agent problems are pervasive when govern-
ment is maximal. A form of maximal government exists when private property
is disallowed or limited and property is instead communal or collective, as under
communism. In most of the world, communism ceased to exist after around 1990.
Nonetheless, it is interesting to look briefly at communist societies because of the
comparisons provided in the limit between relying on markets and designating
responsibilities to government.

Communism abolishes private property. The justification is that private prop-
erty is the source of social and economic inequality. With private property absent,
markets cannot exist because without private ownership, people do not have the
right to buy and sell. With markets then not present, political decision makers set
economic objectives for the society. Bureaucrats in government-planning agen-
cies implement plans that are intended to achieve the objectives.

There are also no markets in raw materials and intermediate goods. The plan-
ners have the responsibility to ensure that shipments of raw materials and inter-
mediate goods to and between factories are consistent with the political deci-
sion makers’ plans. Goods for final consumption are not literally delivered to
people’s doors; there are markets that allow consumers to buy goods for final
consumption. The planners and not markets, however, determine prices of goods
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for final consumption. Prices are not intended to be equilibrium market prices
that equate supply and demand but are set according to “social need.” There is
therefore no necessary relationship between prices and costs of production. All
goods are produced in government-owned factories and sold for final consump-
tion in stores also owned by the government. The government has a monopoly
on all economic activity. “Costs” are unknown because there are no markets that
could reveal costs through the value of the inputs used in production. With prices
set low because of social need, there were systematic “shortages” of goods. The
communist economy was therefore known as a “shortage economy.” Goods were
allocated not by how much people were willing to pay but by rationing and wait-
ing in line. With allocation not by markets but through decisions of other people,
individuals could advance themselves in a queue or reduce waiting time by rent
seeking and by privilege obtained through personal exchanges.18

We are purposefully discussing goods rather than “goods and services”
because communist ideology regarded only “goods” as production; “services” did
not count. Thus, in communist societies, it could be difficult, for example, to find
coffee shops and restaurants where people “served” others.

Communist principles were set out by the 19th-century writers, Karl Marx
(1818–83) and Frederick Engels (1820–95), who wrote the Communist Mani-
festo, which was published in 1848. Communism as a form of social organiza-
tion for an entire economy was introduced through the Russian Revolution of
October 1917, which displaced the ruling hereditary monarch.19 Communism
subsequently spread, in general, through imposition rather than the choice of
voters.

Under communism, control over people was exercised through a hierarchical
structure of leaders and committees at the workplace and in the buildings where
people lived. People who voiced doubts about the virtues of communism could
be certified as insane and committed to an asylum, or be declared “enemies of
the state” and exiled to forced-labor camps where life was often cut short by
extreme weather and inadequate food. Once in the hands of the secret police,
people might disappear, never to be seen again.

Communism had laws but not the rule of law. Lavrentiy Pavlovich Beria
(1899–1953) is accredited with the remark when he was in charge of the commu-
nist secret police, “Show me a person and I can find the crime.” Children were
encouraged to report expressions of dissent by their parents and neighbors were

18 Having a partner who was prepared to wait in line was an advantage. A senior professor of eco-
nomics in Russia claimed that he and his first wife divorced because of disagreement over who
should queue for produce. Both declared that their time was too valuable for them to wait in lines
to do the shopping. In the second marriage, the professor chose a woman whose time was less
valuable. This example demonstrates aspects of life and personal considerations that are absent in
societies based on institutions of markets and market-clearing prices.

19 Russian monarchs, in general, had been tyrannical. Had we lived in Russia at the time and had we
not been members of the royal family or the hereditary nobility, we would have in all likelihood
supported overthrowing the czar (as the emperor of Russia was called).
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encouraged to monitor one another. People lived in fear of fabricated – if not
actual – reports of disloyalty to the principles of communism.

Around 1990, wherever the opportunity presented itself, communism was
abolished in democratic elections and private property and markets were made
legal.20

We are interested in communism because of the display of the attributes of a
society with maximal government and no markets.

A. Incentives and human nature
Communist ideology proposed an ideal society in which all individuals would
contribute to society according to ability and not be influenced by the incen-
tives of personal rewards. Having contributed according to ability, people would
receive according to need. In principle, everyone’s needs were expected to be
the same because everyone in society was equal. There was no role for natural
right of possession to the product of one’s own efforts. Everything that a person
produced was to be shared altruistically with everyone else.

People were thus being asked to view work as a value in itself and not as a
means of earning personal income. Work was to be a means of personal expres-
sion of self-worth and self-identity. Human nature was an impediment to the
implementation of the ideology. To exert effort to be productive, individuals gen-
erally require personal incentives in the form of personal rewards.

The communist solution to the incentive problem was to change human nature
through social re-engineering and education so that personal incentives and
rewards would no longer matter. Through social re-engineering and education,
personal greed was to end and everyone was to become an altruist who con-
tributes for the benefit of society at large and not for personal gain.

Hayek and the fatal conceit
Friedrich von Hayek (1899–1992), who received the Nobel Prize in economics in
1974, predicted that the attempts to change human nature would be unsuccessful

20 The end of the communist regimes came about because of the end of communism in the Soviet
Union, which dismembered into Russia and 14 other independent states. Other countries in
Europe had been part of a Soviet empire and could choose to free themselves from communism.
The last Soviet leader, Mikhail Gorbachev, believed that he could introduce economic liberaliza-
tion and allow access to information without political liberalization. Communism relied on dis-
information. People were told how well off they were, compared to the “oppressed masses” of
private-property societies. The new “openness” and economic freedom made the disinformation
difficult to sustain. Communists opposed to the liberalization staged a revolt on August 19, 1991,
and placed Gorbachev under house arrest. The revolt collapsed two days later. During the course
of the following month, countries that had been part of the communist U.S.S.R. (Union of Soviet
Socialist Republics) declared independence. Russia re-emerged as a separate country and demo-
cratic elections were held. During the 1990s, a process known as “the transition” took place in the
former communist countries, as markets replaced planners and private property replaced commu-
nal property.
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and described the idea that human nature could be changed through social re-
engineering as the “fatal conceit” (Hayek, 1988). He proposed an evolutionary
argument for the failure of communism (which had not yet collapsed when Hayek
made his predictions). The evolutionary argument, which predicts survival of the
fittest, was applied to social and economic organization. Hayek observed that
economic prosperity for a broad population (as opposed to wealth and power for
elites) has invariably required the institutions of markets and private property.
Because only these institutions have ever been successful in providing broad eco-
nomic benefit, attempts to change the human nature consistent with private prop-
erty and markets showed disregard for the evolution of successful institutions
over time.

Why did communism win hearts and minds?
In general, people care more about fairness than efficiency – as is revealed in the
outcomes of the experiments that offered people alternatives of market and non-
market assignment. The objective of communism is social equality. A syllogism
is as follows:

� Social equality (ex-post and ex-ante) is a desirable objective that takes
precedent over other objectives.

� The objective of communism is fairness through equality.
� Therefore, we should support communism.

The argument won the hearts and minds of many people, not only in the parts
of the world ruled by communism. Professors of economists could also be con-
vinced. Hayek’s prediction that communism would fail made him unpopular with
many “mainstream” economists of his time. Hayek was accused of being uncaring
in undermining through his writings the belief in the possibility of an egalitarian
society in which circumstances at birth and personal ability would no longer mat-
ter for outcomes in life.21

Of course, Hayek’s writings in themselves were not the true problem for the
people whose hearts and minds had been won by communism. The problems
were the impediments to which Hayek pointed. Silencing Hayek would not have
saved communism.

B. Information and efficiency
When disadvantages of communism have been discussed, economists have often
focused on information and efficiency. Communism could not achieve efficiency
because the information spontaneously revealed in markets was unavailable.22

21 On the criticisms of Hayek, see Caldwell (1988).
22 There were proposals, most prominently by Lange (1938), about how efficiency might be achieved

through computation of “shadow prices,” which are the prices that would have existed if markets
had existed to reveal the prices. The shadow prices could not be accurately computed because the
information needed to compute the shadow prices was not available.
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The information limitations made change risky for communist government
bureaucrats. Changes might be for the better – or not. If suggestions for inno-
vation and improvement were successful, the innovators would receive no pri-
vate reward – the benefits belonged to society. If the suggestions for change were
unsuccessful, the innovators would suffer undesirable personal consequences.
Not wishing to take risks, government agencies simply replicated the past,
thereby at least hoping to ensure that everything remained as it had been. With
the present and the future consisting of a repetition of past instructions about
what and how to produce, technological innovation could not take place.23

Supplement S2C: Labor self-management

Supplement 2C describes the institutions of labor self-management, under
which property is also collective and equality is sought as a preeminent objec-
tive. Workers make employment decisions. Unlike communism, there is, in
principle, no centralized control over the economy.

C. Equality and envy
The purpose of communal property is equality. If not efficiency, did communism
provide equality?

Theft and social justice
An impediment to equality under institutions of communism was unequal oppor-
tunities for theft. Theft at the government factories was rampant. Private prop-
erty ethically deters theft because the theft is of other people’s property. Collec-
tive property belongs to everybody and, therefore, to no one in particular. Theft
is then more easily personally justifiable. In the government factories, workers
might view their output as theirs – justified through the natural right of posses-
sion because their effort produced the output. Although formally illegal, work-
ers might barter the output they had produced for output produced in other
government factories. The injustice is that opportunities for theft depend on
what people produced. School teachers or college professors have little oppor-
tunity for theft of output (which is education of students). Openness to rent
seeking and bribes could substitute for opportunities for theft. There were then
injustices because of unequal means of seeking bribes in return for providing
favors.

23 A source of inefficiency was the hoarding of inputs by government factories. The hoarding pro-
tected the factory against unforeseen contingencies that might otherwise prevent supply of the
quantities required by the planning bureaucrats. Inability to supply was a violation of the law.
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Women
Women had been predicted to gain from communal property. In 1884, Frederick
Engels, in his book, The Origin of the Family, Private Property and the State, had
proposed that private property and the family are capitalist institutions designed
to allow men to subjugate women. Engels declared that in hunter–gatherer soci-
eties prior to the institutions of private property and the family, women had the
personal freedom to choose anyone in the clan as a partner. Any ensuing chil-
dren were cared for communally. Engels proposed that the institution of commu-
nal property liberated women from being the property of men. At the time that
Engels wrote, in many societies the rights of women indeed were subjugated to
the rights of men. Women subsequently achieved equal rights in capitalist soci-
eties, through the right to vote and through security of rights to property, includ-
ing after a divorce the right of retention of property brought into a marriage and
the right to shares of family property.

Envy
The theory was that collective property would end envy; there should be no
reason to be envious of others if no one personally owns anything. Yet, when
all benefits are personally assigned through government, people know that if
someone else has received more than they have, privilege in all likelihood was
involved. Envy persisted under communism and was present to a greater degree
than when personal benefit is due to personal merit and effort and the incentives
of markets. People become cynical when personal outcomes depend on privilege.
Social justice is not served for men or women when a person’s most valuable
asset is the personal ability to please others who hand out favors. With deci-
sions about a person’s “needs” made by others, the quest for privilege through
rent seeking becomes overriding; all personal benefits have become rents, and
personal effort and ability are directed at rent seeking through networking
and establishing and maintaining personal relationships. The costs to society
through unproductive activity are high when people are exclusively focused
on securing privileges for themselves through rent seeking and exchange of
favors.

D. Personal freedom
Hayek observed in his book The Fatal Conceit (1988, p. 108) that:

Imagining that all order is the result of design, socialists conclude that order
must be improvable by better design of some superior mind.

Hayek was pointing to the perception that designed or imposed order is necessary
for economic and social progress. The “superior mind” to which Hayek referred
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was that of the political decision makers and bureaucrats in government agencies.
Before Hayek, Adam Smith had remarked:

The statesman who would attempt to direct private people in what manner
they ought employ their capitals, would . . . assume an authority which could
be safely trusted, not only to no single person, but to no council or senate
whatever, and which would nowhere be so dangerous as in the hands of a
man who had folly and presumption enough to fancy himself fit to exercise
it. (Smith, 1776/1937, p. 423)

Like Hayek, Adam Smith was remarking on the vanity and the dangers to society
of men and women who believe that they can make society better off by imposing
“order” rather than allowing people to decide for themselves.

Writing in 1944 in the book, The Road to Serfdom, Hayek pointed out that
communal property results in enslavement because a ruler who controls commu-
nal property controls the entire society. Hayek noted the link between communal
property and megalomania:

. . . collectivists must create power – power over men wielded by other men –
and their success will depend on the extent to which they achieve such
power. (1944/1972, p. 144)

The institutions of markets and private property limit the scope of power of any
one person over others. Hayek observed that where there are markets and pri-
vate property, political power is “never power over the whole life of a person.” A
ruler’s personal control over communal property, however, “creates a degree of
dependence scarcely distinguishable from slavery.”24 To illustrate the loss of per-
sonal freedom under communism, Hayek quoted the communist Leon Trotsky
(1879–1940),25 who had noted that:

“Where the sole employer is the State, opposition means death by slow star-
vation. The old principle: he who does not work shall not eat, has been
replaced by a new one: who does not obey does not eat.”26

We shall not return to institutions of imposed order and collective property.
Our study of public finance and public policy will be based on the institutions
of markets and private property. Our point of departure for evaluation of the
responsibilities of government is minimal government, defined as government
that ensures competitive markets and the rule of law.

24 Adam Smith had observed that markets dissipate personal political power. He noted that in soci-
eties without opportunities for exchange in markets, people use their wealth to expand their per-
sonal power by hiring private armies to take property by force and enslave others.

25 Leon Trotsky fled Russia in 1929 seeking safety from the communist dictator, Stalin, with whom
he had fallen out of favor. Trotsky made his way to Mexico, where in 1940 he was assassinated.
Hayek also fled his land of birth, leaving Austria in 1938 when Austria united with Germany, for
the London School of Economics and thereafter the University of Chicago.

26 Cited by Hayek, 1944, p. 119.
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When we consider roles for government, indications of the limitations of
government that have appeared in the description of maximal government will
nonetheless at times appear. The economic freedom of a society based on mar-
kets and private property is the antithesis of the lack of economic freedom when
private property is disallowed and “order” is imposed. Still, in economies with
markets and private property, the taxes required for public finance create gaps
between the value of personal productive contributions (the value of the marginal
product of labor) and personal rewards. Attempting to ensure that people are
productive under conditions of high taxation is similar to asking people to con-
tribute according to ability without regard for personal reward. Government
bureaucracies in market economies lack information when decisions are made
and there are also bureaucratic principal–agent problems, and political decision
makers can have considerable discretion in deciding who benefits from public
finance and public policy. Government tax revenue, until assigned through pub-
lic spending, is collective property.

Supplement S2

Supplement S2A: Rent seeking and rent dissipation
Rent dissipation is the measure of social loss due to rent seeking. An individual
with initial wealth A who spends x in the quest to acquire a rent V in a contest
with n identical contenders participates in a contest only if:

EU =
(

n − 1
n

)
U (A − x) +

(
1
n

)
U[A − x + V] > U(A). (S2.1)

With risk-neutral rent seekers, we obtain (Hillman & Katz, 1984):

lim
n→∞ D ≡ nx

V
= 1. (S2.2)

In the all-pay auction (Hillman & Samet, 1987):

D ≡ nEx
V

= 1 for all values of n ≥ 2. (S2.3)

For differing valuations of the rent {V1 > V2 > · · > Vn}, in discriminating con-
tests, only the two highest valuation contenders take an active role in a contest
and neither spends more than the valuation V2 of the lower valuation contender
(Hillman & Riley, 1989). The active contenders choose their rent-seeking outlays
from a distribution over the range of {0, V2}. The low-valuation contender makes
a strictly positive outlay with probability V2/V1. The expected value of total rent-
seeking expenditures is:

Ex1 + Ex2 =
(

V2

V1

) (
V2 + V1

2

)
. (S2.4)
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Rent dissipation is always, on average, incomplete with respect to the lower val-
uation V2 because:

Ex1 + Ex2 = V2

(
V2 + V1

2

)
, where

(
V2 + V1

2V1

)
< 1. (S2.5)

However, we see that D → 1 as V2 → V1. There may be asymmetric informa-
tion and contenders may not know how other contenders value the rent-seeking
prize. If contenders know that valuations are drawn independently from the uni-
form distribution with V ∈ (0, V∗) and if contenders’ spending levels are increas-
ing in valuations of the prize, then total expected outlays are (Hillman & Riley,
1989):

E

⎛
⎝ N∑

j=1

xj

⎞
⎠ =

(
(n − 1)
(n + 1)

)
V∗. (S2.6)

As the number of contenders for the rent increases, each contender judges that
even if he or she has a high valuation, there now are increasing numbers of others
who also have high valuations; therefore, more has to be spent to win and rent
dissipation increases.

In Tullock probabilistic contests (Tullock, 1980), with r indicating returns to
scale from rent-seeking expenditures, a contender spending xi has a probability
of winning a rent-seeking contest given by:

ρi (x1, . . , xn) = xr
i

n∑
j=1

xr
i

. (S2.7)

If the highest bid wins, r = ∞. When r = 1, the Tullock contest is equivalent
to a lottery, and the number of lottery tickets purchased relative to lottery tick-
ets issued determines the likelihood of rent-seeking success. Expected utility of
contender i with the Tullock contest-success function (S2.7) is:

EUi = xr
i

n∑
j=1

xr
i

V − xi . (S2.8)

In a symmetric Nash equilibrium, the outlay x common to all rent seekers is:

x =
(

n − 1
n2

)
r V. (S2.9)

The second-order condition requires:

r <

(
n

n − 2

)
. (S2.10)
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Expected utility from participation in the contest is strictly positive if:

r <

(
n

n − 1

)
. (S2.11)

It follows that if the second-order condition (S2.10) is satisfied, it is worthwhile
to participate in the Tullock contest. With r = 1, rent dissipation is:

D ≡ nx
V

=
(

n − 1
n

)
. (S2.12)

Therefore, D → 1 as n → ∞. For example, when n = 2, rent dissipation in the
Nash equilibrium is 50 percent.

Supplement S2B: Institutions and natural monopoly
Natural monopoly arises because of fixed costs incurred in infrastructure invest-
ment. It is inefficient to duplicate the fixed costs. Hence, monopoly is cost-
efficient, or “natural.” Electricity supply (although not electricity production)
is a natural monopoly. Delivery of water or gas through pipelines is a natu-
ral monopoly. Dumping of waste and garbage is a regional natural monopoly
because of fixed costs incurred in setting up and using a dumping site. Railroad
tracks may be a natural monopoly; however, transportation and freight services
on the tracks are not a natural monopoly because different suppliers can compet-
itively use the tracks.

Natural monopoly can be due to insufficient demand to warrant duplicative
competitive supply. On routes where demand is sufficiently low, bus and air trans-
portation can be a natural monopoly. Schools can be local natural monopolies. A
doctor in a small town can likewise be a natural monopolist.

In a number of cases, technology has ended natural monopoly. When tele-
phone communication was exclusively through wires, the telephone company was
a natural monopoly that installed the infrastructure, maintained network con-
formity, and owned the communications infrastructure that physically connected
users to one another. Competition was first introduced into long-distance com-
munication by requiring regional telephone companies to act as conduits for com-
peting long-distance companies. Cellular telephones introduced competition into
local as well as long-distance communication. The Internet introduced voice com-
munication through personal computers. Mail and parcels sent through the post
office used to be regarded as a natural monopoly, but mail eventually came to
be supplied competitively through private courier and express services. The
advent of the facsimile machine provided competition for hand-delivered mail.
E-mail became a substitute for letters written on paper. In many countries, gov-
ernment mail service was preserved as a monopoly by law until private-courier
and express-service competition made it clear that the government mail service
was not a natural monopoly but rather government monopolization.
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Figure S2.1. Natural monopoly.

Financing solutions for natural monopoly
Figure S2.1 shows the declining average cost that is characteristic of natural
monopoly. The source of declining average cost AC is a fixed cost F divided
among increasingly greater quantities supplied.27

In addition to average cost, figure S2.1 shows a constant cost c for each unit
of output delivered to the buyer: c is the personal marginal cost associated with
connection to the infrastructure that has a fixed cost F. Total cost of supply C is
the sum of the fixed cost F and the additional per-unit cost c of supplying users.
With the total quantity supplied equal to Q, total cost is:

C = F + cQ. (S2.13)

Average cost is:

AC = F
Q

+ c, (S2.14)

which is declining in the quantity supplied Q. The declining AC confirms that
there is a natural monopoly. AC is always greater than marginal cost of personal
supply c, and AC approaches the constant marginal cost c as the quantity supplied
increases. Different public policies result in outcomes at points 1, 2, and 3.

27 The source of natural monopoly can be a sunk cost rather than a fixed cost. A sunk cost is incurred
once and for always (for example, communication cables, railway tracks, electricity lines, or natural
gas pipelines). A fixed cost is a recurring per-period cost that is independent of the number of users
or the extent of use (for example, maintenance of communication cables, railway tracks, electricity
lines, or natural gas pipelines).
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Efficient supply
Efficiency is achieved by maximizing W = B − C, which results in the outcome
point 1, where market demand intersects MC. At point 1:

MB = PE = MC (= c) , (S2.15)

where PE is price and QE is quantity supplied. A privately owned natural
monopoly would make losses by charging price PE and providing the efficient
output QE because at QE average cost of supply exceeds price. Profits (or losses)
are given by:

π = Q · (P − AC). (S2.16)

The shaded area in figure S2.1 is the loss to a private supplier from efficient sup-
ply. The losses need to be covered through subsidies if supply is to take place.

Efficient supply by a privately owned natural monopoly requires govern-
ment to provide subsidies.

Maximum profits
Profits are maximized at point 2, where price is PM and output is QM. The profit-
maximizing outcome is inefficient because QM < QE.

The self-financing price
At point 3, price PB = AC and the quantity QB supplied. The price is self-
financing and the natural monopoly does not make a loss. No subsidy is required.
However, supply is inefficiently small because QB < QE.

The case against subsidies
There are a number of arguments against the subsidy solution at point 1.

Choice of effort
The amount in subsidies required for the efficient solution at point 1 depends on
AC. Cost, in turn, depends on the effort of the natural monopolist. Because of
the subsidies from the government, the natural monopolist faces a “soft budget”
under which losses are automatically covered. There is no incentive, therefore, to
exert effort to keep costs low. The task of determining the subsidy at point 1 in
general is assigned to a government agency. Because of unobservable effort and
the soft budget, the government agency confronts a principal–agent problem. The
natural monopolist determines costs through unobservable effort and thereby
can increase the magnitude of the subsidy, whereas the government agency –
if the faithful agent of taxpayers – wants costs of supply and thereby also the
amount of the subsidy to be minimized.
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Misrepresentation of costs
For any choice of effort, the natural monopolist can report AC strategically and
thereby misrepresent costs (within bounds of credibility). A natural monopolist,
depending on circumstances, can gain by reporting higher or lower than true AC.
The government agency therefore does not know in advance the direction of
strategic cost misrepresentation.28 This is a distinctly different problem from the
principal–agent problem that is the result of unobservable effort. Here, the gov-
ernment regulatory agency does not know true costs. In the previous principal–
agent problem, the government agency could observe and therefore knew costs
but could not observe effort.

Capture
The case against subsidies includes capture, which occurs when the government
regulatory agency does not pursue the public interest but rather accommodates
public policy to the interest of the natural monopoly.29 Being “captured” is
here voluntary. The capture is ostensibly in the interest of the employees of the
government agency because, otherwise, they would have no reason to agree to
be captured. In its most explicit form, capture is achieved through bribery.
There are more subtle means of capture than outright bribery. Employees of
the government agency might be provided with jobs after they leave government
employment – which is also a form of bribery. Capture can also be part of the
political principal–agent problem. The government agency determining the sub-
sidy to be provided to the natural monopolist may be accountable to political
supervisors, who benefit from campaign contributions and other expressions of
political gratitude of the natural monopolist.

Competitive bidding
Subsidies can be avoided by a public policy of competitive bidding for the price
at which supply will take place. The outcome is then the solution at point 3 in
figure S2.1 and the offer of the self-financing price PB.

Revenue maximization
A government seeking maximal revenue from the winning bid would ask for bids
for the right to be an unconstrained monopolist that can set price PM and supply
outputQM. By inviting bids for the right to be the monopolist and leaving open
the choice of the price that the winning bidder can set, the government transfers

28 The subsidy in figure S2.1 depends on the claim regarding marginal cost of supply c. A lower than
true value of c expands the quantity on which the subsidy is paid but reduces the value of the per-
unit subsidy. A higher than true value for c reduces the quantity on which the subsidy is paid but
increases the value of the per-unit subsidy. Therefore, the value of the total subsidy payment can
sometimes be increased by higher claims of cost than true costs and sometimes by lower claims.

29 The problem of capture was noted in 1971 by George Stigler (1911–91), who was a professor at the
University of Chicago. Stigler received the Nobel Prize in economics in 1982.
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the present value of monopoly profits to itself and leaves the public to confront
the unregulated profit-maximizing monopolist.

Incomplete contracts
Competitive bidding for the price at which supply will take place avoids the prob-
lems associated with payment of subsidies to a natural monopolist but introduces
new problems. The right to provide water, electricity, or cable television can be
determined by competitive bidding, with the winning bidder having the right of
supply for a designated number of years. During those years, technology and
quality standards in all likelihood will change. The contract for supply, therefore,
should include contingencies for such change, but the types of changes that will
take place, in general, are not known before the changes actually occur. Because
of the impossibility of including all contingencies in the contract designating con-
ditions of supply, the supply contract is incomplete. There may then be legal dis-
putes when the unforeseen contingencies arise.

Transfer of ownership of infrastructure
If an incumbent supplier loses in a round of bidding, ownership of infrastruc-
ture needs to be transferred to the winning bidder. A firm may have invested
in infrastructure to provide cable-television services. After a designated number
of years of natural monopoly, competitive bidding takes place to determine the
future supplier, and the initial supplier loses the bid. The initial supplier owns the
infrastructure but, after losing the bid, no longer has the right to use the infra-
structure to provide cable services. It is inefficient for the new supplier to invest
anew and duplicate the existing infrastructure. Duplication would defeat the pur-
pose of competitive bidding, which is to allow supply under conditions of sharing
of nonduplicated fixed costs. Reaching an agreement on price for the transfer of
ownership of the infrastructure can involve complex bargaining and can delay the
transfer of the right to supply.

Open access
An incumbent natural monopolist could be legally required to provide open
access to use of infrastructure to all potential competitors. For example, cable
companies might be obliged to allow other suppliers to offer Internet access
through their cable system. The right of access can apply to use of electricity sup-
ply grids, rail lines, gas pipelines, and telephone lines. When open access is made
compulsory, property rights are compromised. The initial natural monopolist,
who made the investments and owns the infrastructure, did not envisage being
compelled to allow competitors to use the infrastructure. Open-access require-
ments are retroactive and without compensation contradict the rule of law.

Waste management
A special case of natural monopoly is the storage of waste, particularly hazardous
waste. The circumstances are special because waste is brought to the disposal site
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and a payment is made for delivering the waste. Usually, payment is made by a
seller to a supplier. However, in the case of delivery of waste, the supplier makes
the payment. The payment is not voluntary. There are incentives, therefore, for
illegal disposal of waste to avoid the cost of transporting the waste and the com-
pulsory payment to the operator of the waste-disposal site. The incentive to dump
waste illegally is reduced if no payment is required when delivering waste to the
disposal site.

If the monitoring of disposal of waste is imperfect, the socially preferred
policy requires paying for waste delivered to the disposal site (although never
paying enough to justify generating waste for delivery). Payments for waste
delivered require government subsidies to the private owners of disposal sites.
A private owner, of course, could never make a profit without a subsidy if
obliged to pay when waste is delivered to the site. Competitive bidding could
still establish a least-cost operator of the waste-disposal site. The bids are now for
negative prices – that is, for how much the government will pay the waste-disposal
operator.

Ownership by government and privatization
The principal–agent problems between a government regulatory agency and a
privately owned natural monopolist are avoided when government is the owner
of a natural monopoly. The government as natural monopolist knows the sub-
sidies that accompany efficient supply, which can be directly financed through
the government budget. Problems of incomplete contracts in competitive bidding
solutions do not arise because there is no need for contracts when the government
is itself the supplier. Problems of transfer of ownership or use of infrastructure
do not arise because no transfer of ownership takes place.

Throughout most of the 20th century, the solution of government ownership
and supply was prominent almost everywhere, with the exception of the United
States.30 A natural monopoly under government control was often referred to as
a state-owned firm. The natural monopoly, however, was effectively a department
of government, and appointments to senior management and to the board of
directors were often political decisions.

In the latter part of the 20th century, governments in Europe and else-
where embarked on a process of privatization, or conversion of natural monop-
olies to private ownership. Privatization reflected awareness of the bureaucratic
principal–agent problem.

30 Outside of the United States, natural monopolies tended to be government-owned. In the United
States, electricity generation and supply were privately owned, as were the firms that shipped and
marketed natural gas and producers of defense equipment. Among natural monopolies, only water
supply in general has been provided in the United States by public entities. In the United States, the
natural-monopoly telephone company, AT&T, was privately owned. When technology changed,
AT&T local services were divided among regional firms, and AT&T became a long-distance car-
rier subject to competition from other firms.
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Political will to implement privatization was required because of the politi-
cal benefits of government ownership. Privatization was often resisted because
of rents available to the administrating bureaucracy and employees of the state-
owned firms. Often, compensation had to be paid for the rents lost. The mag-
nitudes of the rents were reflected in the extent of opposition to privatization
and in the value of the payments required to compensate employees for agreeing
to privatization. After privatization, the magnitude of the rents enjoyed under
government ownership was revealed in the profits of the firm under private
ownership.

Privatization introduces the need for public-policy decisions toward privately
owned natural monopoly, which returns us to the beginning of this supplement.

Supplement S2C: Labor self-management
The institutions of labor self-management are designed to achieve equality for
workers. Workers are organized in labor cooperatives and are themselves the
employers and therefore are freed from the decisions of employers. Employers
view wage payments as a cost, but members of a labor cooperative view wage
payments as a benefit to be maximized. A labor cooperative maximizes the wage
that members pay to themselves by maximizing the value of the average product
of cooperative members. Figure S2.2 shows the value of the marginal product
of labor p · MPL and the value of the average product of labor p · APL. The
maximal wage wmax is obtained where p · APL is maximized in a cooperative
with L0 members.

The wage paid in a competitive labor market that exists outside of the labor
cooperative is w1. A profit-maximizing firm would choose efficient labor employ-
ment L1 at point D where p · MPL = w1 (the value of the marginal product of
labor equals the market-determined wage).
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Figure S2.2. Employment with labor self-management.
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Because L0 < L1, employment in the labor cooperative is inefficiently small.
The loss in terms of both efficiency and profits from choosing L0 workers rather
than L1 is the shaded area ABD in figure S2.2.31

The labor cooperative could achieve efficiency by employing an additional
(L1 − L0) workers at the market wage w1. The gain of ABD could be shared
among the cooperative’s L0 members.

The cooperative, however, has egalitarian principles. The principles are incon-
sistent with the inequality when there are two categories of workers: (1) hired
workers who earn the wage w1, and (2) members of the labor cooperative who
receive wmax> w1. The egalitarian principles prevent paying the market wage w1

to the additional workers required for efficient employment.
If an additional (L1 − L0) workers become equal members of the workers’

cooperative, egalitarian principles are not compromised and efficient employ-
ment is achieved. However, everyone then receives the wage w2, which is less
than wmax. To achieve efficient employment while remaining loyal to their egal-
itarian objective, the preexisting members of the labor cooperative therefore
have to give up income. Thus, if cooperative members are not prepared to forgo
income:

The institution of self-managed labor cooperatives is an instance of incon-
sistency between objectives of efficiency and equality.

Incentives and monitoring
A further question concerns incentives within the labor cooperative: Why should
workers exert productive effort when they know that they will receive a wage that
will be determined as the average value of everybody’s contributions? Monitoring
of work effort is required. The following story is told about a group of men pulling
a barge of cargo on a river. A person oversees their efforts with a whip. A foreign
observer on a riverboat remarks that the presence of the overseer with the whip is
inhumane, to which the captain of the boat replies: “Who do you think hired the
man with the whip in the first place?” The answer, of course, is that the workers
pulling the barge hired the overseer with the whip.32

The kibbutz
The market wage in figure S2.2 indicates that labor markets coexist with the self-
managed labor cooperative. Self-managed labor cooperatives have been uncom-
mon in market economies. The most prominent case of successful labor self-
management has been the kibbutz in Israel. Kibbutz means “collective” in the

31 Adding (L1 − L0) workers increases the total value of output by the area under the p · MPL func-
tion between L0 and L1, whereas the cost of employing the additional workers is the area w1.
(L1 − L0). The difference is the area ABD.

32 The case is described by Cheung (1983) based on observations in pre-communist China.
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Hebrew language.33 The kibbutz as an organizational form offered advantages
over the market and private property when Jews were reestablishing themselves
in their ancestral home. The kibbutz preempted the need for job offers from
employers, who might offer low wages – or the labor market might offer no
work at all. Kibbutz members could also cooperate in providing personal secu-
rity and defense.34 Originally a collective farm, the kibbutz diversified over time
to include light industry and tourism. Young people from other countries came
to spend time on a kibbutz to experience the social solidarity of working and liv-
ing together and contributing according to ability rather than personal reward.
In the course of time, the outside economy developed to offer opportunities and
although the kibbutz provided security from unemployment and also provided
basic needs and beyond, young people began leaving. When asked why they
had left the personal security of a kibbutz for the uncertainties of incomes pro-
vided through labor markets, a common reply was, “We wanted to see what we
could achieve by ourselves.” By the beginning of the 21st century, the kibbutz, in
most cases, had undergone institutional change from the original collective begin-
nings. Often, privatization in some form had taken place. Meals were no longer
necessarily communal, housing was often privatized, people had the right to own
other private property, incomes paid within the kibbutz were based on the value
of personal contributions, and kibbutz members were permitted to work in the
outside labor market.35

Summary
This chapter has been concerned with institutions and governance. Institutions
and governance are fundamental for studying public finance and public policy.
When responsibilities are given to government to use public finance and public
policy to achieve the objectives of efficiency and social justice, political decision
makers can exercise political discretion in the decisions that are made, and the
government bureaucracy likewise has discretion when implementing the deci-
sions. The political and bureaucratic discretion is due to asymmetric information
that limits transparency of government to taxpayers and voters. Because of lack
of transparency, taxpayers and voters face lack of accountability regarding polit-
ical and bureaucratic behavior. Our investigation of institutions and governance
has suggested limitations on calling on government. The limitations were most

33 The first kibbutz, Degania A, was founded in 1910 on the shore of Lake Galilee.
34 In 1948, the State of Israel was reestablished and the government took responsibility for security

and defense. Before then, under British rule, the Jewish population often had to provide its own
defense.

35 Degania A, the first kibbutz, voted for privatization in October 2007. Already at that time, egali-
tarian principles no longer applied in the kibbutz. Members of the kibbutz were receiving different
incomes and housing, and property had been divided among kibbutz members.
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evident in a description of a society in which all economic decisions are made by
politicians and bureaucrats.

Section 1 described the political principal–agent problem:

1A. There is asymmetric information between taxpayers or voters and
political decision makers. Taxpayers and voters do not have the
means of perfectly observing political decisions because of the lim-
ited information provided in the government budget; with regard to
information that is available, there is a free-rider problem; and incen-
tives of rational ignorance limit voters’ information.

1B. To win elections, politicians may require political contributions
offered by interest groups seeking public-finance decisions and pub-
lic policies that depart from the public interest. Principled political
candidates face a prisoners’ dilemma in deciding whether to accept
political contributions from special-interest groups; in the Nash equi-
librium, the contributions are accepted. Public finance for political
expenses can substitute for private money; however, the rules for par-
ticipatory public funding also affect political incentives when policies
are decided. Voters are disadvantaged in disciplining political rep-
resentatives by the awareness that one vote is not decisive; compul-
sory voting, however, resolves a voter-coordination problem. Voters
are also disadvantaged because nonsalient policy issues are left to
political discretion and because of smaller stakes than interest groups
in the outcome of a political decision. There is a paradox because
special-interest money is used to convince voters how to vote (if
they vote). Objective media would assist voters in ameliorating the
asymmetric-information problem. Regulation of political contribu-
tions is imperfect. Political endorsements from the media and from
“celebrities” have monetary value. Term limits can ensure that politi-
cal power does not become entrenched, but there is also an argument
that term limits compel politicians to have short time horizons. Vot-
ers can have differing interests regarding term limits, depending on
the seniority of their representatives.

1C. Personal outcomes obtained through rent seeking are in general
socially unjust, but also rent seeking is a source of inefficiency because
of socially unproductive uses of resources. The decision whether to
participate in rent seeking can be another instance of the prisoners’
dilemma. Rent seeking is often delegated to lobbyists, which allows
political decision makers to avoid visible rent creation. When rent
creation is accompanied by social loss, the complete social cost of
political discretion includes efficiency losses due to both rent creation
and rent seeking (we used as an example the case of monopoly). The
social cost of rent seeking usually cannot be directly observed. Rent
seekers and political decision makers will deny that rent seeking is
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taking place. The inability to observe and directly measure time and
resources used in rent seeking underlies the focus of the theory of
rent-seeking contests. We use the predictions of the theory of rent-
seeking contests to infer rent dissipation. Complete rent dissipation
permits the observed value of a contested rent to be used as the mea-
sure of the social loss due to rent seeking. Complete rent dissipation
occurs in competitive rent-seeking contests and in all-pay auctions.
Under conditions in which rents are completely dissipated at a point
in time, complete rent dissipation also occurs when rents endure over
time, whether or not rents will in the future be re-contested or dis-
appear. Rent dissipation is incomplete in small-number probabilistic
Tullock contests. Voter opposition limits but need not prevent rent
creation. Rent creation and rent seeking can extend beyond politi-
cal decisions; in a rent-seeking society, rent creation and rent seeking
are pervasive in all aspects of life; in particular, jobs and professions
are not determined according to personal ability and merit. Aware-
ness of rent seeking introduces ambiguities in judging how people
behave toward one another. In making a case for the market, Adam
Smith was also decrying the mercantilist economic system in which
rents and rent seeking are prevalent. There are two types of compe-
tition, one socially beneficial and the other – competition for rents –
not socially beneficial. Rent seeking is facilitated when private prop-
erty rights are imperfectly protected; it has been proposed that the
prevalence of lawyers in a society is an indication of the propensity
for rent seeking. Social losses from rent seeking do not occur when
it is known that political decision makers make decisions about pub-
lic finance and public policy in accord with predetermined normative
principles of efficiency and social justice.

1D. Political decision makers can extract rents. The extracted rents can
be exchanged for political support and may be contested in rent-
seeking contests. Political rent extraction can take the form of dec-
larations of intent to propose legislation that evokes political contri-
butions to preempt the legislation being enacted. The rent creation
and rent seeking – and rent extraction – that occur in high-income
democratic societies can be unethical but, in general, the activities are
not illegal. Illegality involves corruption. In low-income and author-
itarian societies, politicians overtly use the authority of the state
for personal self-enrichment. In high-income societies, the political
principal–agent problem is expressed in the use of political discre-
tion for political and not personal monetary gain, and personal cor-
ruption that provides personal benefit is an aberration. A society is
not corrupt if corrupt politicians are exposed and brought before the
courts. In a corrupt society, corrupt politicians and leaders stay in
office.
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Section 2 described the bureaucratic principal–agent problem that arises because
of discretionary behavior in government bureaucracies.

2A. Max Weber set out normative precepts for how bureaucrats should
behave to achieve outcomes consistent with the public interest. How-
ever, because behavior in bureaucracies is the private information
of bureaucrats, asymmetric information allows bureaucrats to choose
more extensive bureaucratic hierarchies and greater public spending
than taxpayers want. Bureaucratic rents are possible because govern-
ment bureaucracies are monopolies. Bureaucracies cannot become
bankrupt and incomes are assured through tax revenue. Normative
theories of bureaucracy differ from positive explanations and predic-
tions regarding bureaucratic behavior.

2B. Bureaucrats can increase personal benefits by increasing demand for
their services. Artificial scarcity of their time is created through inter-
nally assigned “paperwork” or computer equivalents. The schedul-
ing of regular meetings among themselves allow bureaucrats to look
busy.

2C. Asymmetric information is facilitated by the inability to measure
bureaucratic output. Markets do not, in general, exist to measure the
value of the output of a government department or agency.

2D. Because of the absence of markets to value output of bureaucrats,
the means available for addressing the principal–agent problems in
the private sector cannot be applied to government bureaucracies.
Incentive-based contracts could provide rewards for cost-contain-
ment but benefits forgone because of reduced spending remain non-
measurable. Information asymmetries limit prospects for monitoring
of government bureaucrats by politicians or political appointees. Effi-
ciency wages in government bureaucracies do not solve the prob-
lem of asymmetric information that confronts taxpayers and voters.
The best (and perhaps only) prospect for solving the bureaucratic
principal–agent problem is the Thomas-à-Becket effect; if present
throughout the bureaucracy, the Thomas-à-Becket effect would
result in Max Weber’s socially beneficial bureaucratic culture.

Section 3 described maximal government. Political and bureaucratic principal–
agent problems are then maximal. We used the communist system to describe
maximal government.

3A. The ideology of communism (or socialism) is based on the primacy
of achieving social equality. People are asked to contribute to soci-
ety’s output according to their abilities without regard for their own
personal benefits or rewards. People were thus required to be altruis-
tic. Friedrich von Hayek predicted that attempts to change human
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nature from behavior motivated by personal incentives would be
unsuccessful. Hayek pointed out that markets and private property,
through an evolutionary process, are the only institutions that consis-
tently provide high income for the general population. Communism
nonetheless won the hearts and minds of many people. Hayek was
criticized for his prediction that the attempts at social re-engineering
of human nature would be unsuccessful and that communism would
fail.

3B. When governments make all economic decisions with markets
absent, there are severe informational inefficiencies. There are no
incentives for people to suggest improving change when the govern-
ment owns production facilities and does not provide rewards accord-
ing to the value of personal contributions.

3C. Communal property in theory achieves social equality. In commu-
nist societies, there was inequality through unequal opportunities for
theft and for rent extraction in general. The theory was that women
would be better off when property was communal than when they
were themselves regarded as property in a market economy; how-
ever, women achieved rights in private-property market economies.
The prediction was that communal property would end envy; how-
ever, envy persisted because people knew that inequality was due to
successful rent seeking and privilege and not market reward deter-
mined according to personal ability and merit.

3D. Hayek observed that a person who aspires to and succeeds in becom-
ing the ruler who controls all collective property is by nature a mega-
lomaniac. Adam Smith had remarked on how the market limits the
personal power of any one person. Aspects of the problems of max-
imal government are present when responsibilities are delegated to
governments in market economies. However, the personal freedom
of market economies with private property is the antithesis of the
denial of personal freedom in a society with institutions of imposed
order and collective property.

There were three supplements.

� Supplement S2A elaborated on rent dissipation predicted in theoretical
models of rent-seeking contests. Conditions can be identified that would
result in complete rent dissipation. In general, it is difficult to know whether
such conditions are present in any particular instance. Nonetheless, the the-
ory of rent-seeking contests provides indications of when the observed value
of a contested rent might approximate the social cost of rent seeking.

� Supplement S2B described natural monopoly. Natural monopoly exists
when there are benefits from sharing fixed costs and more than one supplier
would inefficiently duplicate the fixed costs. Changes in technology have
diminished the number of natural monopolies. There are three public-policy
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solutions for privately-owned natural monopoly: (1) allowing the monopoly
to set unregulated prices; (2) government subsidies to achieve efficient out-
put; and (3) competitive bidding, which does not require subsidies from
the government budget but results in smaller than efficient output. There
are arguments against the subsidy solution because of principal–agent prob-
lems. The case for competitive bidding is avoidance of the principal–agent
problems; competitive bidding requires means of transferring ownership of
supply facilities. Outside of the United States, the approach to solving the
principal–agent problems was to place the natural monopoly under govern-
ment ownership. As a consequence, the bureaucratic principal–agent prob-
lem was introduced. Avoidance of the bureaucratic principal–agent problem
was the motivation for privatization. After privatization, a society faces a
privately owned natural monopoly and the question of the choice of appro-
priate public policy.

� Supplement S2C described the institution of labor self-management. In a
labor cooperative committed to an egalitarian objective, if workers are not
prepared to forgo income, labor employment is inefficiently small. The labor
cooperative is then another example of conflict between objectives of ex-
post equality and efficiency. The example of the workers who themselves
hired an overseer with a whip demonstrated the incentive and monitoring
problems in a labor cooperative. The case of the kibbutz demonstrated that
the most successful implementation of labor self-management cooperatives
succumbed eventually to incentives of reward according to personal contri-
bution.

In the chapters that follow, the questions often will be normative. We shall ask
how governments can best use public finance and public policy to achieve effi-
ciency and social justice when markets have failed to do so. When the quest is for
normative solutions, we shall keep in mind (if only perhaps in the background)
the role of institutions, because institutions determine what can be expected from
governments.
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C hapter 1 showed how competitive markets achieve efficiency for private
goods – or goods that benefit one person. We also noted that for public
goods, which can benefit many people simultaneously, we do not expect

markets to result in efficient supply of public goods because people can benefit
when others pay. In chapter 1, we also encountered an example of a public good
in the rule of law. In this chapter, we investigate public goods in detail.

Because many people benefit simultaneously, public goods could well be
called collective goods. The collective benefit suggests a need for collective deci-
sions. Public goods thereby provide a foundation for a “theory of the state,”
through the need for institutions of government that allow collective decisions
to be made.

The need for government is, however, subject to the characteristics of institu-
tions: we saw in chapter 2 that political and bureaucratic principal–agent prob-
lems impose limitations on delegating responsibilities to governments.

In this chapter, we shall for the most part set aside the limitations of politi-
cal and bureaucratic principal–agent problems. We shall ask normative questions
about the desirable role of government as if political decision makers and bureau-
crats could always be assured to be the faithful agents of taxpayers and voters.
The questions that we ask are, therefore, about what political and bureaucratic
decision makers who faithfully seek the public interest should do – or can do –
to ensure availability of public goods. Should we decide that there are limitations
relying on government, the reasons will be other than political and bureaucratic
principal–agent problems. We shall see that the main problem confronting gov-
ernments is lack of required information – or asymmetric information.

At the onset in studying public goods, we need to distinguish between pub-
lic supply and public finance. Public goods are not “public” because supply is
necessarily by the public sector or by government; for example, education pro-
vides public-good or collective benefits because many people benefit from better
educated fellow citizens, but education can be private rather than in government
schools. Education in private schools can also be publicly financed through gov-
ernment subsidies. Thus, although public goods are often publicly supplied as
well as publicly financed, there is a distinction between public supply and public
finance:

Public supply describes delivery of a public good through government, as
in the case of education in a government school; public finance describes
public spending on a public good, which might be privately supplied.

Section 1 of this chapter describes types of public goods and investigates possi-
bilities for financing public goods through voluntary private payments, as in mar-
kets. In section 2, we seek solutions to the problem of asymmetric information.
Section 3 describes cost-benefit analysis.
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3.1
Types of Public Goods
We begin with the properties of public goods.

A. Properties of public goods

Benefits from private and public goods
For a private good, an amount that one person has is not available to others. If
individual i has an amount xi ≥ 0 and X is the total available quantity of a private
good, then:

X =
n∑

j=1

xj . (3.1)

Private goods are therefore divided or distributed among a population.1 For pub-
lic goods, no similar division or distribution takes place. A total quantity G of a
public good is also the quantity gi available to each of n individuals:

G = g1 = g2 = g3 = · · · · · · = gn. (3.2)

That is:

The quantity of a public good available to one person is also the quantity
available to everybody.

Although the quantity is the same, in general, people differ in their valuations
of public goods. When a Mozart symphony is played, some people will enjoy
the music, whereas others may find the music unappealing and may prefer jazz
or hard rock. The people who enjoy the Mozart symphony, in principle, are pre-
pared to pay to listen to the music. People who find the music unappealing should
be prepared to pay to have the music stopped or to be allowed to leave, or they
could request compensation if they have no choice but to listen to the music.2

The transition from private to collective benefit
When there is only one person, goods that could potentially be public goods are
private goods. A story by Daniel Defoe, first published in 1719, tells of Robinson
Crusoe living in isolation on an island. For Crusoe alone on the island, all goods
are private goods. Public goods are introduced, and a transition from private to

1 Private goods, of course, are not necessarily perfectly divisible; the water in the desert and the baby
in the judgment of Solomon were not divisible. Divisibility of private goods is an approximation.
The characterizing properties of private goods are that amounts available to individuals can differ
and what one person has, another person cannot have.

2 Technology can change public goods to private goods: listening to music in the presence of other
people was once a public good, but that is no longer the case.
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collective benefit takes place, when others arrive on the island. Some goods that
were previously private in exclusively benefiting Crusoe now become collective
in also benefiting the new arrivals. With others benefiting, Crusoe is expected to
seek sharing of costs. There are trails and paths to maintain. There may be pools
where mosquitoes breed that cause malaria, dengue fever, and other diseases. A
lighthouse or watchtower might be required. As the population increases, trails
become roads and highways. Bridges may be required. The population may want
local and national parks. Lifeguards will be required at the island’s beaches. A
meteorological service would provide collective benefit through weather fore-
casts. Education provides a public good through the benefits from having edu-
cated fellow citizens. A museum, library, and zoo would also provide collective
benefit to the island’s residents. Embassies and consulates may be established in
faraway places. A tourism agency could advertise the attractions of the island.
There will also be demand for public goods that provide options for use, such
as a fire department, police, ambulance service, and defense force: many people
simultaneously benefit from the option to use these services, although everybody
prefers that actual use not be required. Crusoe and the population that has joined
him face the normative questions:

(1) How much of the different public goods should be supplied?
(2) How should the public goods be financed?

Answers to these questions differ for pure and congestible public goods.

Characteristics of pure and congestible public goods
Figure 3.1a shows the characteristics of a pure public good.

Individual benefits from a pure public good are independent of the number
of users.

In figure 3.1a, individual benefit remains unchanged as the number of users
increases.

Figure 3.1b shows a public good that is pure up to a number n1 of users, after
which congestion begins and individual benefit declines. With more than n2 users,
positive individual benefit ceases. For example, after more than n2 cars are on a
congested highway, people are prepared, in principle, to pay to avoid the high-
way. If using the highway, they are also prepared to pay to have others leave
the highway. A person who pays other drivers to leave the highway is privately
financing a public good in the form of reduced congestion for all other drivers
remaining on the highway.

Congestible public goods can usually be duplicated. Whether duplicated or
not, people can often be excluded from congestible public goods at low cost. The
possibility of exclusion allows markets to be created in which people pay in order
to benefit. Government, therefore, has no necessary responsibility in the supply
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Figure 3.1. (a) A pure public good. (b) A congestible public good.

of congestible public goods. Supply can be private, as in the case of gyms; movie
theaters; concerts; sports events; transportation; private schools; private hospi-
tals; and toll roads, tunnels, and bridges. Supply can also be competitive if there
are many private suppliers. Hence, in general:

Congestible public goods can be privately and competitively supplied.

In investigating the responsibility of governments, we can therefore focus our
attention on pure public goods as in figure 3.1a or on congestible public goods
that remain noncongested as in figure 3.1b when there are fewer than n1 users.

If public roads are congested or where there is traffic congestion in an inner-
city area, governments can levy taxes to reduce congestion. The taxes create
incentives not to use a road or not to enter an inner-city area. Taxes, therefore,
can have two distinct purposes: (1) to reduce congestion, and (2) to provide rev-
enue for the government. When we study externalities, we shall consider taxes
that have the objective of reducing congestion or changing personal behavior in
various ways. In this chapter, when we consider taxes, the purpose of the taxes is
to provide government revenue to pay for pure public goods.

Public goods and natural monopoly
Monopoly (or a single supplier) is “natural” or cost-efficient when there are fixed
costs of supply; the single supplier avoids unnecessary duplication of fixed costs.
For a private good, as shown in figure 3.2, natural monopoly arises when average
cost, which is equal to fixed cost F divided by total quantity supplied, is declining.3

For a public good, also shown in figure 3.2, declining average cost is equal to the
fixed cost divided by the number of people to whom the public good is available.

3 See supplement S2B on natural monopoly in the case of a private good.
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Figure 3.2. Natural monopoly for private and public goods.

A lighthouse is an often-used example of a pure public good. The benefit from
a lighthouse is collective. There is a fixed cost of constructing a lighthouse; it is
wasteful and unnecessary to incur the fixed cost of an identical lighthouse situated
next to an existing one. A lighthouse is therefore at the same time a pure public
good and a natural monopoly.

More generally, the example of the lighthouse illustrates that:

All pure public goods are natural monopolies.

Because public goods are natural monopolies, the question arises:

Who will be the monopoly supplier?

Often, the monopoly supplier is government – for example, for law enforcement
and natural security.

Publicly financed private security firms could provide law-enforcement ser-
vices. The monopoly of government on legal coercion would then be delegated
to private persons, who would be given control over restriction of freedom of
citizens. The private-profit motive of law enforcers could result in citizens facing
fabricated crimes and infringements and confronting extortion when threatened
with arrest.4

Private supply and holdup problems
A government that is a monopolist for a public good may also be a monopsonist
in purchase of inputs required to supply the public good. When there are no buy-
ers other than the government, a private supplier who has produced, for example,
defense equipment, relies on the government to pay a pre-agreed contractually
specified price. The private supplier then faces a potential holdup problem; a
holdup occurs if, after equipment has been produced, a government reneges on

4 Such extortion occurs in countries where police – although they are employees of the government –
personally retain money paid in fines.
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the contractually specified price and offers a lower price. A holdup can also occur
in the opposite direction; a private supplier can proclaim that unanticipated cost
overruns make adherence to the terms of the original contract impossible and
insist on a higher than contractually specified price when supply is necessary
and other producers have not made the investments that allow delivery of the
equipment. Mutual trust is therefore necessary for private supply. In the United
States, defense equipment has been privately produced, by competing suppliers;
outside of the United States, producers of defense equipment were, in general,
government-owned monopolies, until in many cases privatization took place.

Public inputs
Public goods are often inputs. The rule of law is, for example, a public input that
allows productive activity to take place and markets to exist; defense equipment
is an input into national security; roads and bridges are public inputs into trans-
portation. Conclusions about public goods, in general, apply to public inputs.

Collective harm
Public goods and also public inputs can do collective harm; damage to the envi-
ronment collectively harms everybody. We shall refer to public goods as encom-
passing both collective benefit and collective harm. A public good can also benefit
some people and disadvantage others, as in the case of music that some people
like and others do not. Unless otherwise indicated, we shall view people as bene-
fiting from public goods.

Public goods and altruism
People who personally pay for public goods seek benefit for themselves and
also inadvertently benefit others. When parents complain about an ineffective
teacher, the parents are motivated by benefit for their own child but also provide
a public-good benefit for all other parents with children in the class. Payment for
public goods contrasts with altruistic behavior: the intent of payment for public
goods is self-benefit, whereas altruistic behavior helps others without personal
benefit for oneself.5

Exclusion
People cannot always exclude themselves from pure public goods, nor is it always
possible to exclude people – for example, in the case of benefits from the rule of
law, competitive markets, and national defense. However:

Where exclusion is possible, exclusion from a pure public good is ineffi-
cient.

5 There is also a view that because altruism benefits altruistic people who feel good about themselves
as a consequence of their altruistic behavior, there is no pure altruism.
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The total benefit to n people from a pure public good is:

Wn =
n∑

j=1

Bj − C. (3.3)

When an additional person benefits, the fixed cost C of supplying the public good
remains unchanged; however, with (n + 1) beneficiaries, total benefit from the
public good increases to:

Wn+1 =
n+1∑
j=1

Bj − C. (3.4)

The increase in total benefit from the public good is the personal benefit to the
additional person:

ΔW = Bn+1 > 0. (3.5)

Allowing an additional person to benefit from an available public good is
Pareto-improving: someone is better off and no one is worse off.

The MC of use of an existing public good by an additional person is zero:

MCuse = 0. (3.6)

Efficient use requires that:

MBuse = MCuse. (3.7)

Therefore, efficient use requires free use or free access to existing public goods:

Puse = 0. (3.8)

The cost of supply of a public good differs from the cost of use. A bridge is
costly to build. However, once the fixed costs of building the bridge have been
incurred and the bridge exists, the cost of use of a noncongested bridge is zero.
The efficient price of use of the bridge is therefore zero.

Efficient use requires that access to pure public goods be free.

The dilemma of exclusion
We return now to Robinson Crusoe and the new arrivals on the island. Crusoe
may appeal to the new arrivals for cooperation in personally contributing to the
fixed cost of building a lighthouse. Some of the newly arrived people might claim
that they do not need a lighthouse. After the lighthouse has been built, efficiency
requires that no one be excluded from its benefits. Exclusion, however, is pos-
sible: someone stationed in the lighthouse could turn off the light whenever the
boat of someone who did not contribute (a free rider) is seen in the vicinity.
Exclusion is inefficient for two reasons: there should be free access to use, and
the person on watch in the lighthouse could be productively employed rather
than spending time to exclude people from benefit of the lighthouse – even if
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people as free riders who refused to contribute to construction of the lighthouse
deserve to be excluded.

Inhabitants of a neighboring island might be predators and raids may be tak-
ing place. When Crusoe asks for private contributions for voluntary spending on
defense, an inhabitant on the island might refuse to contribute and declare to
Crusoe: “I am a nice person. If everybody were like me, we would have no prob-
lems with the people on the neighboring island. Those people evidently have a
problem with you, not with me.” When predatory raiders from a neighboring
island begin attacking a farm belonging to the person who refused to contribute
to defense preparedness, Crusoe faces a dilemma. Without the free rider’s con-
tribution, the fixed costs of the defense equipment have been incurred and the
means of resistance to the predators are available. It is inefficient to exclude the
free rider from defense – it is also unethical not to save a life when saving a life is
possible.

Early fire companies were private and sold private membership for assistance
in case of fire. When there was a fire in a house whose owner had not paid the
fire company, the firefighters might arrive but only to ensure the safety of houses
owned by people in the vicinity who had paid for fire-protection services. Per-
mitting houses of people who did not pay to burn down was inefficient. How-
ever, if the houses of those who had not paid were not allowed to burn down, no
one would have an incentive to pay for having the fire company on call in case
of fire.

Crusoe is not the government. Crusoe is making proposals and appealing for
voluntary contributions to collective spending on public goods. He is imposing
costs on himself in time and effort to make the proposals and appeal for voluntary
payments. In appealing to people to make voluntary contributions, he is benevo-
lently seeking efficient outcomes for all inhabitants of the island – although he
personally also gains when costs of public goods are shared with others. Life
would be easier for Crusoe if he had the authority of government and could
impose compulsory taxes to finance public spending on public goods.

B. Voluntary personal payments for public goods
We now address the question:

How effective can a society be in supplying public goods without a govern-
ment that has the authority to tax?

Figure 3.3a shows demand for a private good. Total market demand is the
horizontal sum of the individual demands MB1 and MB2 of two people. At the
market equilibrium price PE, person 1 purchases the quantity q∗

1 and person 2
purchases the quantity q∗

2 , and market demand at price PE is Q∗ = (q∗
1 + q∗

2 ).
Figure 3.3b shows total demand for a public good, defined either in terms

of quantity or quality. For a public good, the quantity or standard available to
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Figure 3.3. (a) Market demand for private goods. (b) Demand expressed as willingness to
pay for different quantities or standards of public goods.

one person is also that available to everyone else. Therefore, collective (or total)
demand for a public good is found by asking:

How much are all beneficiaries of a public good willing to pay in total for
a given common quantity or standard?

In figure 3.3b, person 1’s marginal willingness to pay for the public good at the
common quantity G∗ is P∗

1 . Person 2’s marginal willingness to pay is P∗
2 . Com-

bined marginal willingness to pay at the quantity G∗ is (P∗
1 + P∗

2 ) = P∗. Point F
in figure 3.3b is on the combined demand function

∑
MB of persons 1 and 2. The

combined or collective demand function is found by vertically summing MB1 and
MB2 at different quantities or standards of the public good.6

Private and public goods thus differ in the way in which individual demands are
summed to obtain total demand. For private goods, the summation is horizontal;
for public goods, the summation is vertical.

6 In figure 3.3b, the market-demand function
∑

MB coincides with the demand MB2 of high-valuation
person 2 after demand MB1 of the low-valuation person reaches zero (which is the lowest value of
MB1).
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Figure 3.4. A market for public goods.

Supply
There is, in principle, no difference between supply functions for private and pub-
lic goods. As for private goods, the inputs required for public goods are generally
competitively supplied in markets.7

Efficient voluntary payments for public goods
Figure 3.4 combines a competitive supply function for a public good with total
willingness to pay

∑
MB. At point E, where quantities demanded and supplied

are equal, payment of price PE of the public good is shared, with person 1 paying
the personal per-unit price PE

1 and person 2 paying the personal per-unit price
PE

2 . The personal per-unit prices in figure 3.4 are determined by each person’s
marginal benefit at the equilibrium quantity GE. We see that:

PE
1 = MB1, PE

2 = MB2. (3.9)

Summing the personal per-unit prices and personal marginal benefits in
expression (3.9), we have:

PE = PE
1 + PE

2 =
∑

i

MBi . (3.10)

Because the inputs for public goods are competitively supplied:

PE = MC. (3.11)

7 Although the inputs are competitively supplied, supply of the benefits of a pure public good remains
a natural monopoly. For example, if the public good is security provided by police officers in a patrol
car, the police officers are hired in labor markets and the police vehicle is purchased in a market.
The marginal cost of supply of the inputs for the public good is the combined MC of the police car
and the officers.
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Combining expressions (3.10) and (3.11), we have at point E:∑
i

MBi = MC. (3.12)

The condition (3.12) is satisfied when people voluntarily pay for public goods
according to personal benefit. The condition (3.12) also ensures efficiency of pub-
lic good supply. Total benefit from the public good is:

W =
∑

i

MBi − C. (3.13)

Total benefit is therefore maximized when:∑
i

MBi = MC. (3.14)

The condition (3.12) describing the outcome of voluntary payments at point E is
therefore also the condition for maximum W.8

Hence, we conclude:

Voluntary payment for public goods according to personal benefit maxi-
mizes W and so is efficient.

There has been no reason to anticipate otherwise. Personal payment in compet-
itive markets is efficient for private goods; for public goods, the only change is
that total demand is derived through vertical rather than horizontal summation
of individual demands.

Supplement S3D: An efficient economy with public and private goods

Supplement S3D shows how the condition for efficient supply of a public good∑
MB = MC is derived in general equilibrium.

Asymmetric information and under-supply of public goods
For private goods, individuals face the same market price and choose different
personal quantities; for public goods, individuals have the same quantity or stan-
dard but are asked to pay different personal prices based on personal benefit.
Personal benefit, however, is subjective private information. Personal payment
for public goods, therefore, involves asymmetric information: only people them-
selves know their own personal benefits.

By taking advantage of asymmetric information and understating true per-
sonal benefit, people can reduce the personal price that they pay. Figure 3.5a
shows the personal gain from understating true marginal benefit. By claiming

8 The condition for efficient supply of a public good is known as the Samuelson rule, after Paul
Samuelson of MIT (Nobel Prize in economics, 1970).
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Figure 3.5. (a) The personal gain from understating benefit. (b) Inefficient supply due to mis-
represented benefits.

lower than true MB, the person in figure 3.5a reduces the personal price when
the quantity supplied is G∗ from P1 to P2.

In a competitive market for private goods, there can be no personal benefit
from misrepresenting personal preferences or willingness to pay. By misrepre-
senting preferences for private goods, people can only reduce their benefit.

Perhaps not everyone would be deceptive when asked to reveal personal ben-
efit from a public good. Some people might answer honestly. However, because
of asymmetric information, we could never know if people were being honest or
were misrepresenting preferences to reduce their personal price.

The consequence of deception by only one person in a large population is neg-
ligible. Figure 3.5b shows the downward shift in the combined

∑
untrue MB func-

tion of the population when many people deceptively claim low personal benefit.
The quantity G0 of the public good that is provided is less than the efficient quan-
tity GE.

For exposition, we are depicting people’s MB functions for public goods as if
we know the location of the functions. Because personal MB is subjective infor-
mation, we do not know the location of these functions. The location is known
only to the individuals themselves.

We conclude:

Personal incentives to understate benefit suggest that voluntarily financed
public goods will be under-supplied relative to the efficient quantity or stan-
dard.

The term free riding describes relying on others to pay.

Under-supply of voluntarily financed public goods arises because of free-
riding incentives.



Types of Public Goods 149

 

 

Cost shares
O2 

O1 GE Quantity 

MB1

MB2

sE
2

sE
1

s1 

 

1 

O 
Quantity 

MB1 (Demand 
of person 1) 

Share of the  
price paid  
by person 1 

(a) (b)

smax1

smax1

smax2

Figure 3.6. (a) Person 1’s demand for a public good depends on the share s1 that he or
she pays. (b) There is consensus that the efficient quantity G∗ should be supplied when
cost shares are sE

1 and sE
2 .

The ideal Lindahl consensus
The ideal efficient outcome for voluntarily financed public goods is known as the
Lindahl solution, achieved through the Lindahl mechanism.9 In the Lindahl solu-
tion, people are described as paying a share of the cost of public goods according
to their true preferences. No one free rides. The Lindahl solution emphasizes the
need for consensus on the quantity or standard of a public good. Consensus is
important.

Ideally, people should not be compelled to pay for a quantity or standard
of a public good that they do not want; therefore, it is desirable that there be
consensus about the quantity or standard.

We previously described a market for a public good by expressing total
demand as

∑
MB and supply in terms of the MC of inputs. To demonstrate the

ideal Lindahl solution, we change how we look at demand and supply. In figure
3.6a, the horizontal axis measures the common quantity of a public good. No
one is excluded from benefit so there is an efficient price of use of zero. Still,
there is a need to pay for the public good. The Lindahl solution determines the
efficient quantity (or standard) available to everyone and efficient sharing of pay-
ment by beneficiaries of the public good. MB1 in figure 3.6a is person 1’s demand,
expressed as marginal willingness to pay for the public good. Demand depends
on the personal per-unit price P1 or cost share that person 1 pays.

9 The Lindahl solution was proposed in 1919 by the Swedish economist, Erik Lindahl (1891–1960).
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The public good is competitively supplied at a given market price P. Person 1
pays a share s1 of the price P of the public good. Therefore, person 1’s cost share
or personal price is determined as:

P1 = s1 P. (3.15)

The maximum cost share P1 that person 1 is prepared to pay is smax1. At a cost
share in excess of smax1, person 1’s demand is zero. With the price P of the public
good given, person 1’s demand for the public good increases as the personal cost
share s1 declines from smax1.

We again proceed with two people. The Lindahl solution, in principle, applies
to any number of people who voluntarily contribute to paying for a public good.

Person 2’s cost share is s2 of price P. The sum of the cost shares is:∑
i

si = 1. (3.16)

Figure 3.6b shows marginal willingness-to-pay MB2 of person 2 measured from
origin O2. At origin O1 of person 1, the cost shares are s1 = 0 and s2 = 1. At
origin O2 of person 2, the cost shares are s2 = 0 and s1 = 1. At a cost share
greater than smax2, person 2 has zero demand. Demand of person 2 for the public
good increases along MB2 as the cost share s2 declines from smax2.

Figure 3.6b can be interpreted in terms of demand and supply. Demand of one
person is supply for the other.

Because a public good provides collective benefit no matter who pays, pay-
ment by one person for the public good is free supply for the other.

The Lindahl solution is shown in figure 3.6b, where there is consensus about
demand for the public good; that is, where:

MB1 = MB2. (3.17)

The Lindahl solution is therefore characterized by the consensus quantity
demanded GE and cost shares s E

1 and s E
2 .

We next show that the Lindahl-consensus solution results in supply of an effi-
cient quantity or standard of the public good. The condition (3.17) indicates that
when GE is supplied, total net benefit (B1 + B2) to the two persons from the pub-
lic good is maximized. We can also confirm that supply of the consensus quantity
GE is efficient by showing that the Lindahl solution replicates the efficiency con-
dition for public-good supply:∑

i

MBi = MC. (3.18)

In figure 3.6b, at the quantity or standard GE:

Pi = s E
i P = MBi (GE) i = 1, 2. (3.19)

Summing for the two people, we have:

(P1 + P2) = (
s E

1 + s E
2

)
P =

∑
MB. (3.20)
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Figure 3.7. Lindahl cost sharing is not feasible because cost shares can be manipulated
by misrepresenting personal benefit.

With P = MC because of competitive supply of the public good and because
(s E

1 + s E
2 ) = 1, the efficiency condition (3.18) follows from the expression (3.20).

Thus:

The Lindahl voluntary-payment consensus results in efficient supply of
public goods through voluntary personal payments.

However, the efficient Lindahl solution requires people to be truthful about
their benefits expressed in willingness to pay for public goods. In figure 3.7, under-
statement of personal benefit by person 1 changes the determination of personal
cost shares from point E to point E′. At point E′, person 1 has a lower cost share
than at point E and the cost share of person 2 has increased. The misrepresented
preferences of person 1 change the consensus quantity from the efficient quantity
G∗ to the inefficient quantity G0. Person 2 confronts the same incentive to mis-
represent personal benefit. The mutual incentives to understate true benefit once
more result in inefficient under-supply of the public good.

Strategic behavior
Understatement of personal benefit introduces strategic considerations. Person 1
would not want to understate benefit too much; understatement of benefit that
increases person 2’s cost share to smax2 or above would result in person 2 making
no contribution at all to financing the public good. Likewise, if by misrepresenting
preferences person 2 were to increase person 1’s cost share to smax1 or above,
person 1 would not contribute to financing the public good.

The Lindahl solution as a benchmark
The Lindahl solution is a normative portrayal of ideal truthful behavior of ben-
eficiaries of public goods. People are thus viewed as trusting and trustworthy.
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The Lindahl solution is, however, contrary to the premise that people maximize
utility or do the best for themselves because misrepresenting their preferences
when others do not, people can reduce their personal cost shares. We shall not
propose that the Lindahl solution is feasible. Because of asymmetric information
regarding personal benefits (only individuals themselves know their own bene-
fits), we would indeed never know if the Lindahl solution had been achieved.
We can nonetheless use the Lindahl solution as a benchmark for efficient pay-
ment and supply of public goods. Our question is whether there is some way
of achieving the efficient Lindahl consensus outcome. In particular, can govern-
ments replicate the efficient Lindahl consensus outcome?

The prisoners’ dilemma and voluntary payment for public goods
Before we consider responsibilities for governments, which would use compul-
sory taxes to finance public goods, we explore further possibilities of voluntary
payments. The prisoners’ dilemma and Nash equilibrium can be used to describe
outcomes of voluntary payment for public goods. In table 3.1, two people face the
binary decision (yes or no) of whether to contribute to paying for a public good.
The first number is again the benefit to person 1 and the second number is the
benefit to person 2; the numbers also indicate the rankings of outcomes. The per-
sonally best outcome at 4 is obtained by not paying when the other person pays;
3 is the common benefit when both people pay; 2 is the common benefit when
nobody pays; and the lowest benefit 1 is obtained by contributing to the public
good when the other person does not.

The efficient outcome that maximizes total benefit (B1 + B2) is at (3, 3), where
both people contribute to payment for the public good. The dominant strategy is
not to contribute. The Nash equilibrium is at (2, 2), where nobody contributes
and the public good is not provided.

With sequential decisions, the Nash equilibrium is also at (2, 2): the person
choosing first does not contribute (which is the dominant strategy) and the person
choosing second has a dominant strategy of not contributing.

Based on the prisoners’ dilemma, we therefore reiterate our previous conclu-
sions about the inefficiency of voluntary payments for public goods:

The outcome for voluntary payments for public goods is the inefficient
Nash equilibrium.

TABLE 3.1. THE PUBLIC-GOOD PRISONERS’ DILEMMA

Person 2 does
Person 2 contributes not contribute

Person 1 contributes 3, 3 1, 4
Person 1 does not contribute 4, 1 2, 2
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Communication could take place; a promise that a person will cooperate by
contributing is, in effect, an attempt to convince the other person of the intention
to behave irrationally because it is rational self-interested behavior not to cooper-
ate in a single-encounter prisoners’ dilemma game. When considering the prison-
ers’ dilemma of anarchy in chapter 1, we observed that there is also no incentive
to cooperate when the number of rounds of interaction is finite and known in
advance. There is, in particular, no incentive to cooperate in contributing to the
public good when interaction is anonymous in large populations because there
is then no value to having a personal reputation as a person who cooperates by
contributing.10

The prisoners’ dilemma and the Lindahl solution
The personal behavior underlying the prisoners’ dilemma differs from that of
the Lindahl solution. The Lindahl solution achieves efficiency because people
truthfully pay for public goods according to personal benefit but also because
people respond to supply by others by increasing their own supply; that is, people
view payments for the public good by others as subsidizing their own payments
through reduced personal cost shares.

In the Nash equilibrium of the prisoners’ dilemma, on the contrary, when one
person pays, the other person’s best response is not to pay. Payments by others
are not viewed as personal subsidies. This is because of the presumption (or con-
jecture) of Nash behavior that personal decisions are made taking other people’s
decisions as given; this means that behavior is based on others not responding to
the decision that a person makes.

In the Lindahl case, a person conjectures that “if I contribute more to the pub-
lic good, the other person will also contribute more, since I will have reduced
the other person’s cost share and therefore the other person’s demand will
increase.” This behavioral conjecture internalizes the response of others to a per-
son’s public-good contribution.

Strategic behavior depends on such conjectures or presumptions about how
people perceive that other people will respond to their decisions. The Nash equi-
librium of the prisoners’ dilemma is based on the Nash behavioral conjecture
that, when making their decisions, people take the decisions of others to be given.
Therefore, people do not take into account how their decision will affect the deci-
sions of others. There is rationality in Nash behavior: in the Nash equilibrium,
people look at the decisions of others and decide that they can do no better,
given the decisions others have made.

Nash behavior however results in free riding through people decreasing their
contributions in response to increased contributions by others (see the elabora-
tion in supplement S3A), whereas because voluntary payments by others sub-
sidize a person’s own contribution to public goods, people might increase their

10 The role of reputation was described in the repeated prisoners’ dilemma of anarchy.
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own voluntary spending in response to increased voluntary spending by others.
Outcomes might then arise that approach efficient Lindahl voluntary payments.

Experimental evidence
Does experimental evidence on personal payment for public goods support the
hypothesis of Nash behavior? A version of the public-good game proceeds as fol-
lows. Two people are each given $10 (or some other unit of currency). They have
the binary choice of keeping the money for themselves for private benefit or con-
tributing the entire amount to providing a public good. The contribution of 10 to
the public good provides collective benefits of 7 to everyone (including the per-
son contributing). The game is described in the prisoners’ dilemma in table 3.1a.11

When both people contribute to the public good, they each have (7 + 7) = 14.
When one person contributes and the other does not, the person contributing has
a benefit of 7 (from the public good) and the person not contributing has a ben-
efit of 17 (the original 10 that he or she has kept plus the public-good benefit of
7 provided by the other person). When neither person contributes to the public
good, both retain the 10 with which each began.

The prediction based on Nash equilibrium for a single-round game is that no
one will contribute. Yet, in experiments, instances of cooperation are revealed in
which the efficient outcome at (14, 14) is achieved.

TABLE 3.1a. THE PRISONERS’ DILEMMA IN A PUBLIC-GOOD EXPERIMENT

Person 2 does
Person 2 contributes not contribute

Person 1 contributes 14, 14 7, 17
Person 1 does not contribute 17, 7 10, 10

Cooperation also arises in repeated games that are played against the same
person a preannounced number of times. In repeated games, few people cooper-
ate in the last round; they apparently realize that, in the final round, reputation
for cooperating has no value; but they have not computed backwards the disin-
centive for cooperation in any previous rounds of the game.

In another version of the public-good game, the decision is not binary (whether
or not to contribute). Rather, people are given a sum of money – for example,
$10 – and are asked to divide the money between private benefit (through keeping
the money) and contributing to a public good. With xi denoting the amount that

11 The prisoners’ dilemma is defined by the rankings of net benefits or payoffs in table 3.1. The actual
values of the payoffs do not matter. In table 3.1a, the ranking of payoffs {17, 14, 10, 7} is the same
as {4, 3, 2, 1} in table 3.1.
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a person i keeps for private-good benefit and gi denoting the amount contributed
to the public good, each individual has a budget constraint:

10 = xi + gi i = 1, 2. (3.21)

People are informed that they are in a game against others who face the same
decision.

When there are two players, the amount of the public good available is the
sum of the two persons’ contributions given as:

G = g1 + g2. (3.22)

The two people are also told that they will be rewarded according to a formula
that determines personal total benefits Bi – for example, the formula could be:

Bi = 3xi + 2G = 3xi + 2(g1 + g2) i = 1, 2. (3.23)

In the formula in expression (3.23), a dollar spent on the private good provides
private benefit of 3 and a dollar spent on the public good provides simultaneous
personal benefit of 2 to each person. Total benefit from a personal contribution
of a dollar to the public good is therefore 4. Social benefit (total benefit for both
people) is maximized by contributing all money to the public good, in which case
each person individually has benefit of 20 and (B1 + B2) = 40, with all benefit
coming from the public good.

TABLE 3.1b. THE PUBLIC-GOOD GAME WHEN MONEY CAN BE DIVIDED

Person 2 does
Person 2 contributes not contribute

Person 1 contributes 40, 40 20, 50
Person 1 does not contribute 50, 20 30, 30

Table 3.1b shows outcomes determined by the formula in expression (3.23).
The highest personal return of 50 is obtained by free riding and not contributing
anything to the public good when the other person contributes the entire $10.
The lowest return of 20 is obtained by a person who contributes the entire $10 to
the public good when the other person contributes nothing.

The dominant strategy in table 3.1b is to contribute nothing to the public good,
which results in the Nash equilibrium at (30, 30). The efficient outcome (40, 40)
requires both people to contribute the entire $10 to the public good. The predic-
tion based on Nash behavior is that neither person will contribute any money to
the public good and that the outcome will be the Nash equilibrium (30, 30).

In experiments in which the game in table 3.1b is repeated a known num-
ber of rounds against the same person (so that reputation matters), people
tend to respond to the uncertainty about whether they are playing against a
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“cooperative-type” person or a rational maximizing person who follows Nash
behavior by initially contributing approximately half of the money to the pub-
lic good. Contributions then tend to decrease in subsequent rounds. Again, in
the final round, players usually contribute nothing. The cooperation expressed in
positive contributions to the public good in all but the final round is contrary to
Nash predictions. Rationally, there should be no cooperation in the final round
because of common knowledge of players that there is no incentive to cooperate
in the final round. That is, a person may wish to cooperate in the final round but
knows that the other person knows that it is not in his or her interest to coop-
erate because reputation has no value in the final round. If common knowledge
about rational behavior deters cooperation in the final round, why does backward
induction not preempt cooperation in previous rounds?12

Trust and norms of conduct
By initially cooperating and contributing to the public good, people begin by
trusting others to choose the same reciprocating, collectively beneficial behav-
ior. No communication takes place before the decision about contributing to the
public good is made; nonetheless, people appear to anticipate cooperative behav-
ior based on norms of conduct within the society.13

Evidence reveals that personal contact affects behavior. Instances of cooper-
ation increase when people are introduced to one another before rounds of the
public-good game are played. Cooperation also increases if people are merely
permitted to see one another.

Behavior revealed in experiments thus transcends the self-interested rational-
ity of choosing the dominant strategy in the prisoners’ dilemma of not contribut-
ing to the public good. Perhaps the cooperative behavior is a reflection of instinct.
The instinct to cooperate appears basic to human nature. Again, we can go back
to the time of hunter–gatherer groups. Because hunter–gatherer groups had per-
haps no more than 120 people, personal behavior could be witnessed and moni-
tored by others in the group. Also, however, cooperation enhanced prospects for
individual survival, and for survival of the group. Cooperation provided protec-
tion. Perhaps the instinct to cooperate has been retained in the form of a social
norm or presumption of cooperation.

Experiments reveal that people become disenchanted when expectations of
reciprocal cooperation by others are not realized. People are then willing to pun-
ish others who did not cooperate, even if in the act of punishment they themselves
incur a loss. Once betrayed in a repeated game by not having had trust recipro-
cated, people may decide never to trust the other person again for the remaining
rounds of the game. People who punish at a cost to themselves are providing a

12 The method of backward induction indicates there is no incentive for cooperation in any round.
13 The personal decisions are made simultaneously or without one person knowing the decision of

the other. Cooperative behavior is therefore not a response to the behavior of the other person
but rather can only be based on the anticipation of how other people will behave.
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public good, through the incentives they provide for the people who are being
punished to cooperate in the future when again playing the repeated prisoners’
dilemma against others.

If people preannounce that they will never be trusting again if betrayed, and
if the announcement is credible, the outcome could be ongoing cooperation –
until the last interaction, in which a threat to never cooperate in the future if
betrayed is irrelevant because there is no future. This is consistent with the evi-
dence that large numbers of people cease cooperation in the final round of inter-
actions. Apparently, they anticipate reciprocated cooperation if they cooperate,
and punishment if they cease to cooperate earlier. They perceive that there is no
benefit from cooperation in the final round because of the end of interaction.14

Economics students and cooperation
Economics students participating in public-good games tend to cooperate less
than other students. Why is this so? Have the students self-selected themselves
as types who tend not to cooperate by choosing to study economics? Or have
economics students been influenced in their behavior by studying the prison-
ers’ dilemma? Even students in introductory economics courses who have not
yet been taught the logic of the prisoners’ dilemma cooperate less than other
students.

We do not expect students who know the logical foundations of the Nash equi-
librium of the prisoners’ dilemma to cooperate. The Nash equilibrium is based on
common knowledge that “everybody behaves rationally,” and that “everybody
knows that everybody behaves rationally,” and further that “everybody knows
that everybody knows,” and so on. Economics students may better understand
the logical consequence of common knowledge that, when people expect other
people to behave rationally, the best response is to behave rationally oneself –
and the outcome is then the inefficient Nash equilibrium.15

Cooperation as expressive behavior
Cooperation can also be explained as expressive behavior. People cooperate to
express their cooperative nature to themselves. Self-identity can be based on the
feeling that people have about themselves as being pleasant and non-exploitative
and as not being the sort of person who takes advantage of others. Some people
may even continue cooperating when others do not so as to demonstrate how

14 We previously observed that a necessary condition for choosing cooperation is a sufficiently low
discount rate. A person who uses a sufficiently high discount rate to compare present and future
benefits will choose the present benefit from not cooperating and forgo future benefits from ongo-
ing cooperation. The discount rate is not an issue in the experiments on voluntary contributions to
public goods. Time is condensed, with rounds of public-good games taking place in proximity in
time to one another.

15 If it is known that economists behave strictly rationally and therefore non-cooperatively, we would
expect people who are not economists to cooperate when playing the public-good game among
themselves but not to cooperate when they are told that they will be playing the public-good game
against economists. Evidence from experiments suggests that this is the case.
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much nicer they are than the non-cooperating types with whom they are matched
in an experiment. The sums of money involved in the experiments (such as $10)
are often sufficiently small for the self-affirmation of identity to be achievable at
low cost.

Experimental evidence and public finance
Although public-good experiments show that people often cooperate, societies
do not rely on voluntary contributions to finance spending on public goods. If re-
liance on voluntary payments to finance public goods were possible, there would
be no need to impose taxes; with taxes imposed, there would be no tax evasion.

Supplement S3A: Group size and voluntary public-good contributions

The Nash equilibrium for voluntary financing of public goods depends on the
number of people who benefit from a public good. Supplement S3A consid-
ers the consequences for free riding and total voluntary contributions to a
public good when the size of a group increases. Effectiveness of voluntary
provision of public goods is measured as the ratio between total voluntary
contributions in the Nash equilibrium and total contributions as would be
provided through the efficient Lindahl consensus. The effectiveness of volun-
tary collective action in providing public goods, in general, declines as group
size increases.

Complexity in sequential and discrete public-good games
Public-good games can be quite complex when decisions about voluntary pay-
ment are made sequentially over time. For example, when valuations of public
goods differ, a high-valuation person has an incentive to wait for a low-valuation
person to contribute first. By contributing first, a high-valuation person may
spend enough on the public good to satisfy the demand of the low-valuation
person, and the low-valuation person would then contribute nothing. A high-
valuation person may be prepared to contribute $5,000 for a neighborhood park
for children if no one else contributes, whereas a low-valuation person is satis-
fied with spending $1,000 if no one else contributes. The two people know each
other’s valuation. The high-valuation person knows that if he or she contributes
more than $1,000, the low-valuation person will contribute nothing and therefore
waits for the low-valuation person to contribute first. The low-valuation person,
however, waits for the high-valuation person to pay for the public good. Each
person has an incentive to wait for the other to contribute first. However, utility
is lost by waiting and deferring supply of the public good. The two people are
engaged in a game in which the question is how costs will be shared (there is
no asymmetric information). Such games involve bargaining. The person who is
more patient has an advantage. A person who is pregnant has an advantage over
a person who already has a child.
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A discrete public good requires a minimal contribution before any benefit
is provided. Donors may make pledges that become contributions only if total
pledges reach the threshold at which benefits begin. When nearly enough money
has been pledged, individuals have an incentive to add pledges to reach the
threshold. However, everyone knows that everyone else has an incentive to pro-
vide the money that will allow the threshold to be reached. We can predict,
nonetheless, that if a million dollars has been pledged for medical equipment
for a children’s hospital and only $100 more is required to reach the cost of the
equipment, obtaining the additional $100 will not be difficult. Indeed, there may
be a contest to provide the last payment because of utility from self-esteem or
social approval.

C. Weakest-link and volunteer-type public goods
For a public good for which contributions are described by the prisoners’
dilemma, the amount of the public good available is the sum of everyone’s con-
tributions. That is, when n people make contributions gi (i = 1, . . . , n), the total
quantity available is the sum:

G =
n∑

i=1

gi . (3.24)

For other types of public goods that are not characterized by the prisoners’
dilemma, the summation of personal contributions in expression (3.24) to obtain
total availability of a public good does not apply.

Weakest-link public goods
A weakest-link public good has the property that the amount of the public good
available to everybody is the least amount that is provided by any member of a
population. When person i provides gi, the amount G available to everyone is
therefore:

G = min(g1, g2, g3, . . . , gn) = G1 = G2 = G3 = · · · = Gn (3.25)

For example, if three people provide 5, 7, and 12, the amount available to every-
one is the smallest amount 5. The resources used in providing more than 5 will
have been wasted. The amount 5 is available because each person has provided
at least 5. An example is a seawall that protects homes against seawater on a cir-
cular island.16 Homeowners construct individual segments of the protective wall
along the shore facing their house. The public good is defense against encroach-
ing seawater – which can enter anywhere along the shore of the island and then

16 This is the example that was used by Jack Hirshleifer (1925–2005) when he introduced the concept
of weakest-link public goods (Hirshleifer, 1983).
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flow on and spread out to flood all houses on the island. The level of protection
is determined by the lowest height of any one homeowner’s wall.

For weakest-link public goods, the lowest standard therefore determines the
overall standard. A neighborhood, for example, can be unsafe because of the
behavior of one person. The quality of a road is determined by its most impass-
able section. The effectiveness of defense is determined at the weakest link in the
defensive chain. The time taken for a group to complete a hike is determined by
the fitness of the most unfit hiker.17

We return to the example of the seawall, with two homeowners on the island.
The choice is binary, whether or not to spend on the seawall, and decisions are
made simultaneously and without prior communication. The public good is pro-
vided only if both people contribute.

For example, the two people each have $10. Their binary choice is to spend
$6 or nothing on the seawall. If they both spend $6, their total spending of $12
results in B1 = B2 = 24; that is, they each obtain benefit of 24 from the seawall
that is provided. If one person alone spends $6, the payment for the seawall is
wasted: the person who spent the money is left with $4 and the person who did
not contribute remains with the original $10. When neither person contributes,
both remain with their original $10.

The consequence is the structure of benefits (or payoffs) shown in table 3.2.
There are Nash equilibria at both (24, 24) and (10, 10). The efficient outcome is
(24, 24), in which total benefit

∑
B is 48. This is also the personally most advan-

tageous outcome for each person (because 24 is the maximum that a person can
achieve). This is evidently the outcome that both people want. There is, however,
no dominant strategy to guide behavior. Whether one person’s best decision is to
build a section of wall depends on whether the other person builds a section of
wall.

TABLE 3.2. WEAKEST-LINK PUBLIC GOODS

Person 2 does
Person 2 contributes not contribute

Person 1 contributes 24, 24 4, 10
Person 1 does not contribute (0.3) · (0.3) = 0.09 (0.3) · (0.7) = 0.21

10, 4 10, 10
(0.7) · (0.3) = 0.21 (0.7) · (0.7) = 0.49

17 Choral singing or a musical performance by a symphony orchestra or band consists of collective
inputs of singers and performers to provide the public good, which is the song or the music. The
quality of the public good is determined by the lowest quality input because a poor-quality singer
or performer can ruin the performance of everyone else. Likewise, a football team is a public good
in terms of effectiveness and the team may be as good as its weakest link.
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With no dominant strategy, we look for a mixed-strategy equilibrium, which
describes probabilities of taking different actions. We denote by P the probabil-
ity of one person contributing to the public good that makes the other person
indifferent between contributing and not contributing. We can establish that the
equilibrium value of P is 0.3, which – because the game is symmetric – applies to
both people.18 Table 3.2 shows the probabilities of the four possible outcomes.19

For weakest-link public goods, a society faces a coordination problem. Every-
one wants to contribute to provide the public good, but one person’s contribution
alone is not sufficient.20

Sequential decisions solve the coordination problem. The first person to
decide contributes (builds a section of the seawall) and the best response of the
second person is to do likewise. The outcome of sequential decisions is there-
fore the efficient Nash equilibrium at (24, 24). In figure 3.8 YES and NO refer to
whether a person contributes. Person 1 arbitrarily decides first. Because this is a
game with complete information, person 1 knows how person 2 will respond to
his or her decision. Person 1 realizes that not contributing to the public good will
lead person 2 to also not contribute and that the outcome will be at (10, 10). If
person 1 decides to contribute, person 2’s best response will be to contribute and
the outcome will be at (24, 24). Person 1 therefore contributes (or chooses yes
in figure 3.8). Person 2 then also chooses yes, and the public good is supplied at
(24, 24).

YES 

NO 

 

Person 1  
decides 

Person 2  
decides 

Person 2  
decides 

10, 10 

24, 24 
YES 

NO 
YES 

NO 
4, 10 

4, 10 

Figure 3.8. Sequential decisions for weakest-link public goods.

18 The expected benefit of person 1 from providing the public good is {24P + 4(1 − P)}. Person 1
can obtain a return of 10 with certainty by not providing the public good. Person 1 is therefore
indifferent between providing and not providing the public good when {24P + 4(1 − P)} = 10.
Solving for P gives 0.3.

19 The public good is provided with probability (0.3) · (0.3) = 9 percent. With probability (0.7) ·
(0.7) = 49 percent, neither person contributes to the public good. Each person contributes when
the other does not with probability (0.3) · (0.7) = 21 percent, so the probability that one person
wastefully contributes is 42 percent.

20 The weakest-link game in table 3.2 is an example of a coordination game.
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When populations are large, the efficient outcome is likewise achieved through
sequential decisions. The person deciding first contributes, as does the second
person and all others in turn. With rational behavior, we expect everyone to con-
tribute and the public good to be provided.

Cheap talk
Cheap talk is a term used to describe a declaration of intent on which it is cost-
less to renege. In the prisoners’ dilemma, someone might promise to cooperate
by contributing to the public good, but not cooperating yields a better personal
outcome. A promise of cooperation in the prisoners’ dilemma is thus cheap talk.
However, in coordination games such as supply of weakest-link public goods,
cheap talk provides valuable communication. It is in the self-interest of people
who declare that they will contribute to the public good to actually do so. Others
also declare their intentions to contribute and it is in everyone’s interest to follow
through with their declared intentions. The coordination problem is solved and
the public good is supplied.21

A role for government
A government can enforce and thereby coordinate individual decisions about
weakest-link public goods. In the example of the protective seawall, a govern-
ment could ensure that private decisions are coordinated by mandating minimum
heights for compulsory, privately financed seawalls. Taxation and public spend-
ing are not necessary because everyone has an interest in participating to provide
the efficient outcome. In cases in which strategic behavior is described by the
prisoners’ dilemma, the role of government is to avoid free riding; in the case of
weakest-link public goods, free riding is impossible because unless everyone pays,
the public good is not provided. Paying for a weakest-link public good is almost
like paying for a private good. Every person needs to pay and wants to pay –
provided everyone else pays.

Different standards
People might want different standards. For example, some people may want a
seawall that covers reasonable contingencies, whereas others may want protec-
tion against tidal waves or storm surges that occur with very low probability. The
people who want a very high wall might consider paying the people who want

21 Harm is done if some people do not follow through with declared intentions. If a group of people
promises to appear at a hearing to complain about high-speed traffic in their neighborhood or at a
school to complain about an ineffective teacher, and if everyone’s presence is required for credibil-
ity, there is a cost imposed on people who attend as they declared they would, if others renege on
their promise and do not attend. Everyone would gain – the people who attended and the people
who did not – if the public good, here in the form of public pressure for enforcement of traffic reg-
ulations or a better teacher, were provided. In the weakest-link case, the public good is, therefore,
not provided if some people lack the self-discipline to follow through with their declarations; in
not acting according to their declarations, such people harm others as well as themselves.



Types of Public Goods 163

lower walls to increase the height of their part of the wall. However, such offers
of payment provide incentives for free-riding behavior. People who, in fact, want
a high wall benefit from declaring that they would be happy with a low wall.22

Volunteer-type public goods
Volunteer-type public goods are a second category of public goods that differs
from the prisoners’ dilemma. In this case, the quantity or standard of the public
good is the maximal amount provided through someone’s personal contribution.
That is:

G = max(g1, g2, g3, . . . , gn) = G1 = G2 = G3 = · · · = Gn (3.26)

If three people provide (4, 10, 15), the amount available is 15 and the resources
used by the people providing the smaller amounts have been wasted. Such an
outcome is not a Nash equilibrium because the people providing the lower
amounts (4, 10) are better off providing zero, given that the third person is pro-
viding 15.

Help might be required to move a disabled car to the side of the road or to
thwart an assault or a robbery. All bystanders may feel better when help is pro-
vided to a person in need: the awareness that people in need are being helped
is the collective benefit or public good. The person being helped receives pri-
vate benefit from the assistance that is given. Although many people are pleased
that someone in need is helped, the person who actually provides the assistance
incurs a personal cost. A person who stops to remove a rock from a road incurs
a personal cost but provides benefits to other drivers. If a bottle has been broken
on a path, there is a personal cost of picking up the broken glass, but everyone
benefits. Who will ask people creating a disturbance in a movie theater to be
quiet? When two exams are scheduled at unreasonably close times, who will ask
for rescheduling of the exams, with benefit to everyone? If one person must be
present at a meeting to represent a group of people, who will come to the meet-
ing? A story from the Netherlands tells of a boy who placed his finger in a hole in
a dike to stem the inflow of water that would have flooded the land. The boy is a
hero in the story because he personally provided a public good to the rest of the
population; however, in the nature of public goods, by his actions he personally
benefited by saving himself. Passengers lining up to board a plane may notice that
someone is acting suspiciously. However, they may not wish to voice their suspi-
cion to security personnel because of the personal cost through embarrassment of
being mistaken about the intentions of the suspicious-looking person. A passen-
ger who brings the suspicious person to the attention of the security personnel
incurs a personal cost. Everyone benefits when the suspicious person is found
to be harmless – or not. Everyone in a neighborhood may know that a gang is

22 When different people want different standards, the standard can be determined by voting. We
shall study voting in chapter 6.
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making the streets unsafe. Someone who reports the identity of gang members
to the police and is willing to testify in court incurs a personal cost of possible
retribution and provides a public-good benefit for other neighborhood residents.
When a judge makes an incorrect decision, a person who appeals and overturns
the decision provides a pure public good for everyone else who gains from the
correct precedent being established.23

Supply of a volunteer public good may require contributions from more than
one person. Two people may be required to push a disabled car to the side of the
road or to overpower a mugger. A number of passengers on a plane may have
to act to overcome terrorists. As long as not all beneficiaries are required to con-
tribute to providing the public good, we have a good that is similar to a volunteer-
type public good.

Who provides the public good?
Volunteer-type public goods are provided personally. Who will bear the personal
cost of providing the volunteer public good? When individuals differ in valuation
of benefits from the public good and everyone knows each other’s valuation, a
high-valuation person is expected to provide the public good. Everyone knows
that the high-valuation person has the most to gain. If personal costs of providing
the public good differ and are known to all, a low-cost person is expected to pro-
vide the public good. A group of hikers may have run out of water. The hikers
decide that the group should rest under a tree and send one person to bring help
and water. The fittest person might volunteer to go for help (the lowest cost per-
son). Or, a hiker who needs special medication may volunteer to go for help to
ensure that he or she receives the medication on time (the highest valuation per-
son then goes). The maximum-valuation or minimum-cost person is maximizing
personal benefit by “volunteering.” The “volunteer” makes the calculation that
he or she should go to find help rather than rely on others. Others gain because
of the public-good nature of the benefit.

The game of “chicken”
If everyone prefers that the cost of volunteering be imposed on others, a game of
“chicken” emerges. When nobody wants to go for help and everybody waits for
others to go, it is possible that no one might go. Table 3.3 shows the relationship
between a volunteer-type decision and the game of chicken. The game is sym-
metric, with two identical people confronting the same costs and benefits. The
public good provides a common benefit of 12 and the personal cost to any person
providing the public good is 2. It is sufficient for one person to incur the cost of 2
for the public good to be provided. Each person knows the benefits and costs of
the other, so the two people know they have identical benefits and costs.

23 Hirshleifer (1983) used the description “best-shot” to characterize such public goods. He was moti-
vated by a situation in which people are being shot at and wish to defend themselves by shooting
back. The public good of defense for the group under attack is provided by the “best shot.”
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TABLE 3.3. VOLUNTEER-TYPE PUBLIC GOODS AND THE GAME OF CHICKEN

Person 2 does
Person 2 contributes not contribute

Person 1 contributes 10, 10 10, 12
Person 1 does not contribute (0.8) · (0.8) = 0.64 (0.8) · (0.2) = 0.16

12, 10 2, 2
(0.2) · (0.8) = 0.16 (0.2) · (0.2) = 0.04

When neither person provides the public good, both people have a benefit of
2. A person who provides the public good has a benefit of (12 − 2) = 10. The
best personal outcome of 12 is obtained when the other person incurs the cost of
providing the public good.

The total benefit when both people provide the public good is (10 + 10) = 20.
This is not a Nash equilibrium.24 The minimum total benefit is (2 + 2) = 4 when
neither person provides the public good. This also is not a Nash equilibrium.25

There are Nash equilibria at (12, 10) and (10, 12), where one person provides the
public good and the other does not. The two Nash equilibria are also efficient
because total benefit is maximal (12 + 10) = 22.26 Again, there is no dominant
strategy.27 In the mixed-strategy equilibrium, the probability that either person
will provide the public good is 0.8.28 Table 3.3 shows the probabilities of the four
different possible outcomes.29

We have been describing simultaneous decisions, or decisions made by one
person who does not know the decision made by the other person. Figure 3.9
shows the outcome when decisions are made sequentially.

24 Given that one person is providing the public good, the other person can do better by not providing
the public good, thereby obtaining a benefit of 12 rather than 10.

25 A person can personally do better by providing the public good, given that the other person does
not.

26 For volunteer public goods, there are as many efficient Nash equilibria as there are people because
an efficient equilibrium requires that one person alone contributes to provide the public good.

27 If the other person provides the public good, the best response is not to provide the public good. If
the other person does not provide the public good, the best response is to provide the public good.
Neither person knows whether the other person will provide the public good.

28 We denote by P2 the probability that person 2 will provide the public good. Person 1’s expected
benefit from not providing the public good is {12P2 + 2(1 − P2)}. By providing the public good,
person 1 obtains a benefit of 10 with certainty, independently of person 2’s decision. Person 1 is
indifferent between providing and not providing the public good when {12P2 + 2(1 − P2)} = 10.
Solving reveals that person 1 is indifferent between providing and not providing the public good
when P2 = 0.8. Because behavior is symmetric, the solution for the probability P1 that person 1
will act to provide the public good is also 0.8.

29 The public good is not provided with a probability of 4 percent. In the other three cases, the public
good is provided (because it is sufficient that one person provide the public good); therefore, the
probability that the public good will be provided is (64 + 32) = 96 percent. Although the probabil-
ity that the public good will be provided is here quite high, the probability of an efficient outcome
is only (0.16 + 0.16) = 32 percent. A wasteful duplicative outcome occurs with the probability of
64 percent.
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Figure 3.9. Sequential decisions for volunteer-type public goods.

In figure 3.9, YES and NO again refer to whether a person contributes and
person 1 again arbitrarily decides first. Person 1 wants to achieve the outcome (12,
10), which gives maximum benefit (or payoff) of 12. Person 1 therefore chooses
not to supply the public good, knowing that person 2 will be left with a choice
between 2 if he or she does not supply the public good and 10 if he or she does.
The outcome is then (12, 10), as person 1 wanted. The outcome of sequential
decisions is efficient. One person (the second to decide) supplies the public good.
Sequential decisions determine which of the two efficient Nash equilibria will be
obtained. The first person to decide imposes the cost of supply on the second
person.30

With larger populations and sequential decisions, each person can choose to
rely on the next person, if there is a next person. If the number of people is a
known finite number – for example, 20 – then the 20th person provides the public
good. The last person has no one else on whom to rely. The situation is more
complex when there is uncertainty about the number of people so that the 19th
person, for example, is not sure whether there is a 20th person. People then have
to weigh the personal benefit obtained with certainty through personal action
against the uncertain outcome when they choose to rely on someone else provid-
ing the public good, when there may be no one else.31

30 Or, people will seek ways of committing not to provide the public good, leaving the public good to
be supplied by the last person who has not committed.

31 We can also consider simultaneous decisions by many people. We might also want to consider
that people, in general, do not know each other’s benefits or costs, which introduces the additional
uncertainty that people do not know each other’s incentives to provide the public good. In such
circumstances, does a larger population increase the likelihood that the public good will be pro-
vided? The larger the population, the greater is the likelihood that at least one person will provide
the public good. At the same time, however, the greater is the number of other people on whom
each individual can rely perhaps to provide the public good. Because the two effects counter one
another, an increase in population can increase or decrease the probability of someone providing
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Social norms and personal behavior
Collective benefits within a household often take the form of personally provided
volunteer-type public goods. For example, it may be sufficient for one person
to cook a meal, do the grocery shopping, clean the house, replace a lightbulb
or fuse, or pay the bills. In such cases, supply of volunteer-type public goods is
often based on convention. Within a household, conventions are established by
repeated personal contact that may give rise to either specialization or taking
turns in performing different tasks. Within broader society, we cannot rely on
similar conventions. Social norms, however, influence personal behavior through
our expectations about how we feel we should act in different situations. For
example, people who stop to help a stranded driver even if they are on their way
to a movie and will be late are responding to the social norm of helping others in
distress and are not relying on the likelihood that others will provide help. Social
norms affect behavior through stigma and social esteem (disapproval or approval
by others) or conscience (self-disapproval of one’s own behavior). A society in
which the social norm is to take personal responsibility to provide volunteer-type
public goods is more pleasant than a society in which the norm is to wait for
others to act.32

The role for government
Because decisions are personal and voluntary, other than through education,
there is no role for government for volunteer-type public goods.

Personal freedom as a voluntarily privately supplied public good
A contribution to personal freedom is a voluntarily privately supplied public
good. The public good of personal freedom is provided by replacing autocratic
rulers with democratic institutions. With the exception the deposed dictator and
his inner circle of associates, everyone benefits from personal freedom.

The people who actively participate in attempting to displace autocratic rulers
personally bear costs by exposing themselves to danger if the attempt at revolt
or revolution fails. The circumstances are those of a volunteer-type public good
because the participation of everyone is not required for an autocrat to be
deposed. Indeed, we might ask why anyone would participate in a revolt or revo-
lution rather than choose to free ride, for the benefits of freedom will be provided
to everyone as a public good, whether or not people actively participate in the
revolt or revolution.

Often, revolts and revolutions do not result in personal freedom for the pop-
ulation. The benefits are rather personal for the leaders of the revolution who

the public good. When a population becomes very large, the probability that the public good is
supplied approaches a finite limit. For elaboration, see Xu (2001).

32 Can people free ride on social norms? If people know that it is the social norm to help others in
distress, they might choose not to help because of the belief that others will help if they do not.
Such behavior undermines the social norm.
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become less-than-democratic rulers of the country.33 In other cases, revolutions
institutionalized democratic principles but the military leader of the revolution-
ary forces nonetheless became the ruler after the success of the revolution.34

D. National security
Natural security is perhaps the most important of public goods. History is replete
with wars through which – as Nietzsche described – the strong imposed their
will on the weak with no ethical restraint. Throughout history, rulers and peo-
ples have attacked others to subjugate and to create empires and colonies. The
object has been enrichment through conquest and predation rather than through
productive activity. War is a limiting case of rent seeking.

War is inefficient because of unproductive use of resources in aggression
and defense.

The outcome of war can also be unjust.

The outcome of a war is socially unjust when predators win wars.

It is rational for aggressors to initiate a war only if victory seems inevitable
and the expected benefits from the war exceed the expected costs. Rulers and
countries that initiated wars and lost miscalculated the ability and will to resist of
the people they sought to subjugate – or they misjudged the alliances that would
be formed against them.

We are interested in national security and defense because:

Deterrence and defense against foreign predators are pure public goods that
require public spending.

When deterrence is achieved, there is no war but resources nonetheless have
been used in convincing potential foreign aggressors that war is not worthwhile.

33 Communist revolutions have resulted in the leader of the revolution becoming the authoritarian
post-revolutionary ruler. Lenin (1870–1924) led the communist October Revolution of 1917 in
Russia and became the authoritarian ruler after the revolution. Mao Zedong (1893–1976) led the
communist forces to victory in China and ruled communist China from 1949 to the end of his
life. Fidel Castro led the Cuban revolution in 1959 and remained ruler of communist Cuba until
his formal retirement for health reasons in 2008 (informally, his brother had ruled since 2006).
The famed French Revolution of 1789, which proclaimed principles of “liberty, fraternity, and
equality,” was also followed by dictatorship.

34 In England, parliament led a revolution against the king, Charles I, who was executed in 1649. In
that revolution, members of a democratic institution (although not representative of all the people)
acted against a king. The leader of the parliamentary military forces, Oliver Cromwell (1599–1658),
became “Lord Protector” and oversaw institutionalization of principles that provided parliament
with enduring fiscal responsibilities after the monarchy was restored. The American Revolution of
1776 institutionalized democratic principles in the U.S. Constitution (the democratic principles had
already been present, to a large degree, in the laws of the individual American colonies). George
Washington (1732–99), who had led the revolutionary army, was elected president of the United
States in 1789.
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Defense spending as a strategic decision
Defense as a pure public good has the special characteristic that benefits from
public spending depend not only on one’s own spending but also on the spending
decisions of the potential adversary. Table 3.4 shows how spending on military
preparedness is a prisoners’ dilemma. The dominant strategy is to spend. The
Nash equilibrium results in (2, 2), in which both countries spend on military
preparedness and neutralize one another. The efficient outcome (3, 3) requires
that neither country undertake military spending. If credible commitment not
to spend is impossible, a promise to cooperate is cheap talk. If a promise to not
arm or to develop weapons secretly cannot be monitored, the outcome is the
inefficient Nash equilibrium (2, 2). This outcome is described as an “arms race.”

Attempts at cooperation to escape the inefficient Nash equilibrium (2, 2) to
arrive at (3, 3) can take the form of international treaties that limit the types of
weapons and defensive systems that countries can have. Efforts then, however,
can be redirected at finding new ways to expand military capabilities that are out-
side of the treaties. The treaties are also sometimes not honored: nuclear capabil-
ity has been developed even though governments signed treaties declaring that
they would not do so.

TABLE 3.4. SPENDING ON MILITARY PREPAREDNESS AS A PRISONERS’
DILEMMA

Country 2 does not spend Country 2 spends on
on military preparedness military preparedness

Country 1 does not spend on
military preparedness 3, 3 1, 4

Country 1 spends on military
preparedness 4, 1 2, 2

Defense coalitions
More resources provide more effective deterrence. There are, therefore, incen-
tives for countries to form defense coalitions or military alliances. With national
security a pure public good, the benefits from military spending by one coun-
try can be freely provided to people in other countries. Free-riding problems
can, however, arise in defense coalitions, with governments of some participating
countries attempting to underpay and still receive the benefits of being coalition
members.

Free riding within a country
Free-riding problems affecting defense can also arise within a country. As in the
case of the dilemma that confronted Robinson Crusoe, some people may claim
that they object to participating in defense as a matter of principle. If the need
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for defense is not imagined but real, such people are free riding on the efforts of
others.

Governments at times have used conscription (or compulsory participation of
the population for defense) to avoid free riding that might take place. At the same
time, rather than seeking to free ride, people have volunteered to participate in
contributing to defense.

When the participation of everyone in national defense is not required,
defense can be publicly financed through payments to people who choose a mil-
itary career. There is a “volunteer” army because people voluntarily choose mil-
itary careers. The volunteer army is not an example of a volunteer-type public
good because the “volunteers” are being paid. There are, however, elements of
volunteer-type public goods if people who choose to serve in the military take the
view that defense is necessary (for themselves and their families as well as oth-
ers) and if incomes in military service do not fully compensate for the personal
dangers confronted.

Capabilities and technology
The Nash equilibrium in military spending at (2, 2) in table 3.4 is a symmetric
outcome in which countries with equal capabilities spend to maintain a balance of
power. Capabilities need not be symmetric. A larger, richer country can mobilize
more resources for military capability than a smaller, poorer country. A smaller
country may then be at the mercy of a larger, stronger country. There is peace if
the strong country is not predatory and does not seek foreign conquests. Indeed:

A strong country acting ethically provides a pure public good by sustaining
peace in an otherwise anarchic world.

When there is conflict, wars have often been won by the side with the larger
population and more resources available for mobilization. At other times, moti-
vation and determination, as well as a sense of justice, have proven to be decisive
rather than population and resources – in particular, when people are defending
their country against an aggressor.

Technology has diminished advantages of country size and resources in deter-
mining military effectiveness. Nuclear, chemical, and biological weapons have
made a country’s population and the resources available less important and
also have increased the vulnerability of civilian populations. Private markets in
nuclear, chemical, and biological weapons – and sales for personal gain by gov-
ernment leaders and officials in some countries – increase the dangers.

Democracy
Democracies do not tend to wage war on one another, nor do democracies initiate
conflict.35 Democracies, however, often have been attacked by nondemocratic

35 An exception was the U.S. Civil War.
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countries. Historical precedent suggests that democracy in all countries would
end international conflict and ultimately eliminate the need for defense spending.
In autocracies, the ruler personifies the grandeur of the state. The wealth of the
state may be the ruler’s personal property. Gains from war are likewise personal
for the autocratic ruler. The costs of war, on the other hand, are imposed on the
population that provides the soldiers and suffers the consequences of retaliation
of the countries that were attacked. In democracies, political decision makers and
political representatives are accountable to the domestic population that would
bear the costs of war. At the same time, political decision makers and political
representatives in democracies obtain no personal benefits from aggressive war.
We thereby have an economic explanation in terms of personal benefits and costs
for why autocracies initiate wars and democracies do not.36

In autocracies, the ruler personally enjoys the benefits of conquest and
imposes the costs on the people; in democracies, the benefits of conquest
are not personal but the costs are, so voters oppose the initiation of war.

Because of personal costs, some voters in democracies may oppose self-defense
or may favor deferral of self-defense.

Supply of defense equipment
Because of the enormity of the loss that can be faced if defense is not possi-
ble, there are incentives not to rely on foreign suppliers for defense equipment.
Reliance on foreign suppliers opens a country’s population to the possibility that
defense equipment will not be available when required. There is a saying that
“countries have interests, not friends.” That being the case, foreigners may not
honor contracts to supply defense equipment. In general, if a foreign obligation to
supply is not honored, it is impossible to organize immediate alternatives through
self-supply or from other foreign sources. Governments may therefore prefer to
rely on domestic suppliers or own production for defense equipment. Depen-
dence on foreign supply is thereby avoided.

Asymmetric warfare and defense against terrorism
The aim of defense spending is deterrence by revealing means of imposing costs
on aggressors through retaliation. Traditionally, the potential aggressor has been

36 Does electoral uncertainty reduce defense spending in democracies? An incumbent government
incurs the political costs of defense spending through reduced present consumption, but if the
incumbent government loses the next election, the political benefits from defense spending will
accrue to the new government. There are then political incentives to under-spend on defense.
Garfinkel (1994) proposed such an argument based on political time horizons to explain data show-
ing lower military spending in democracies than under nondemocratic regimes. Military spending
is used by nondemocratic regimes to subjugate their own people, who might otherwise demand
democratic institutions, which also explains why military spending is higher in autocratic than in
democratic regimes.



172 Public Goods

the government of another country. Although governments in different coun-
tries have aided and abetted terrorism – and have given safe haven to terror-
ists – defense against terrorism differs from defense against foreign governments
because warfare is asymmetric. Terrorists do not use traditional military means
of aggression involving armies; rather, terrorists attempt to hide from view and
emerge randomly to attack people going about their everyday lives. The aim of
terrorists is randomly to kill and maim so as to spread fear, so that people become
terrified and so that the will to resist the terrorists’ demands is weakened.37

The personal costs of terrorism
Defense against terror is costly because of public spending on national security.
There are as well personal costs of terrorism incurred through personal expenses
and inconveniences. Security searches at airports increase the costs of travel and
increase travel time. Travelers are subject to indignities of personal search. There
are personal costs in the inconvenience that personal items cannot be taken onto
a plane because terrorists in the past attempted to crash airliners using detonat-
ing liquids intended to resemble water or cosmetics. There is general anxiety in
knowing that terrorists would kill us if they could and that they might have access
to nerve gas, to the virus that causes smallpox, to chemical or biological weapons,
or to bombs containing radioactive material that can be transported in suitcases.
The greatest private cost of terrorism, of course, is incurred by people who lose
their life or are maimed in a terrorist attack – or suffer the personal loss of family
and friends.

Poverty and terrorism
Is terrorism the consequence of frustration due to poverty or low incomes in
foreign countries? If this were so, there would be a ready economic solution to
the problem of terrorism: terrorism could be stopped through economic devel-
opment. Terrorism does not, however, usually originate among poor people. For
example, the Islamic terrorists who attacked the United States on September 11,
2001, were not from the poorer segments of their society. Poor people in their
home society cannot afford to send their children abroad to study. The terrorists
were from the elite classes who have the means to send their sons to study abroad.
Studies of the relationship between education and poverty and the propensity to
engage in terrorism show that terrorists who engage in attacks in Western democ-
racies overall tend to be neither uneducated nor poor.38

37 On September 11, 2001, some 3,000 people were killed in the United States by 19 Islamic terrorists
who did not use typical military weapons. The attackers were from different countries (however,
15 of the attackers were citizens of one country, the kingdom of Saudi Arabia). The attack on
the United States demonstrated how harm could be done without advanced military technology.
Asymmetric warfare through terrorist attacks has occurred in many other locations, before and
after the act on September 11, 2001, on the United States.

38 Krueger and Maleckova (2003) reviewed the evidence showing that Islamic terrorists are not uned-
ucated and are not motivated by poverty or low incomes.
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What do terrorists want?
Terrorists often have supreme-value objectives.

A supreme-value objective is an objective that is sought without the possi-
bility of compromise.

For example, radical Islam requires adherents to make every possible personal
sacrifice, including giving up their life, to achieve the supreme-value objective of
subjugating the non-Islamic world to Islam – the word Islam means submission.
The supreme values require the pursuit of objectives to be ongoing, although
lulls and truces are permitted if the nonbelievers are temporarily too strong to
overcome.

Incentives and rewards
Incentives and rewards promote terrorism. In the case of radical Islam, male Mus-
lims who die in the course of seeking the fulfillment of the supreme-value objec-
tives are martyrs who, it is believed, will be provided with 72 virgins in heaven.
The rewards promised in the next world lead radical Islamic terrorists to look
forward to death. A favored slogan of radical Islam is: “We love death more than
you love life.” Parents of terrorists declare that they are proud of their children
for being martyrs and that they look forward to their other children having the
same opportunity. Before their actual death, Islamic terrorists participate in cer-
emonies in which they are honored; in the honor bestowed in the ceremonies,
they “die before they die.”39

Radical Islam has not been the source of all terrorism nor of all suicide terror-
ism; Tamils in Sri Lanka have, for example, also killed people by killing them-
selves. However, young men can be extremely dangerous when they fervently
believe that after they die in the act of killing or maiming nonbelievers, 72 virgins
will await them. Male-female contact is inhibited when a culture designates the
death penalty, inflicted by parents or brothers, for a woman who was found to
be in the unaccompanied presence of a male from outside her extended family.40

Polygamy also leaves some men without women. When female company in this
world is hard to come by, the attractions for men of the virgins promised in a next
world can become compelling.41

39 Bernholz (2004) described supreme values and Islamic terrorism. On the ceremonies where the
suicide terrorists are honored and declared dead before they die, see Murawiec (2008).

40 The penalty for a woman (or girl) who has been raped is death on the supposition that the rape
was the consequence of immodest attire or behavior that attracted the man or men.

41 There have been cases where the suicide killers were women. The women are not promised after-
life benefits parallel to the benefits of men. When women have been sent to commit suicide, the
alternative has often been a death at the hands of family members for having “dishonored the fam-
ily.” The women are offered the alternative of dying for the cause of Islam by killing nonbelievers.
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The public-policy question in defense against suicide terrorism is:

How can deterrence be effective when the adversary wants to die – or how
is it possible to deter those who already regard themselves as dead?

Deterring terrorism
The terrorists who attacked the United States on September 11, 2001, or the com-
muters in London on July 7, 2007, and the many victims in other cases in other
countries, knew with certainty beforehand that they would die. Terrorists who
seek death cannot be deterred by threats of death. Terrorists, however, may care
about the assets and wealth of their parents and their families, who the evidence
shows are in general not poor. Given that the terrorists are intent on dying, their
possible concern for parents and families offers the only way to deter acts of ter-
rorism. An announcement might, therefore, be made that the assets of families of
terrorists will be appropriated. There is, however, a moral dilemma in a policy of
punishing terrorists’ families because the families did not themselves commit ter-
rorist acts. Nonetheless, intending terrorists who have been warned beforehand
of the financial cost that will be imposed on their families may be deterred from
committing acts of terror. Deterrence will then have been effective and the assets
of the terrorists’ families will not be appropriated. This is the outcome sought by
the societies that the terrorists seek to harm.

TABLE 3.5. PENALTIES ON FAMILY ASSETS

Terrorists’ decision

Commit Do not commit
Victims’ decision terrorist acts terrorist acts

Penalties imposed on terrorists’ families 2, 3 3, 1
No penalties imposed on terrorists’ families 1, 4 4, 2

Table 3.5 shows the valuation and ranking of outcomes of victims of terrorism
and terrorists when the instrument of public policy is a financial penalty imposed
on terrorists’ families. The first number is the benefit to the victims; the second
number is the benefit to the terrorists.

In table 3.5, the terrorists’ preferred outcome of 4 is obtained when they can
kill nonbelievers without penalties to their families. The terrorists’ least preferred
outcome of 1 is when there are penalties imposed on their families and no acts
of terrorism have been committed. The terrorists have a benefit of 3 when they
commit acts of terrorism and their families incur a cost; they have a benefit of 2 if
they do not commit acts of terrorism and no penalty is imposed on their families.

The terrorists’ intended victims do not seek direct benefit from appropriation
of the assets of terrorists’ families. The terrorists’ victims want only that the threat
of the penalty be successful in deterring terrorism. The ranking of outcomes for
victims of terrorism in table 3.5 shows that the intended victims place first priority
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Figure 3.10. Penalties on family assets.

on avoiding terrorism. Their preferred outcome 4 occurs when there is no terror-
ism and no penalty is imposed on terrorists’ families; 3 is the outcome when there
is no terrorism and a penalty is imposed; terrorists’ victims rank outcomes in
which terrorist acts occur as least desirable at 2 and at 1.

Neither the victims of terrorism nor the terrorists want the terrorists’ families
to be penalized: for both terrorists’ intended victims and terrorists themselves,
the respective best outcomes of 4 occur with no penalties on terrorists’ families.
The difference is that terrorists’ intended victims want no penalty on family assets
with no terrorism; the terrorists want no penalty on their families with terrorism.

The victims of terrorism have no dominant strategy. The dominant strategy of
the terrorists is to commit acts of terrorism. With the terrorists choosing terror-
ism, the Nash equilibrium is at (2, 3), where acts of terrorism are committed and
penalties are imposed on terrorists’ families.

Figure 3.10 shows sequential decisions. The terrorists decide first whether to
commit acts of terror. The outcomes at (3, 1) and (1, 4) are not equilibrium
possibilities.42 Terrorists are better off at (2, 3) than at (4, 2). The terrorists, there-
fore, ensure that (2, 3) is the equilibrium by choosing to commit acts of terrorism.
Deterrence has been ineffective because the terrorists choose terrorism, notwith-
standing the penalty on their families.

However, terrorists may have alternative rankings of outcomes. In the alter-
native terrorists’ preferences shown in figure 3.10, intending terrorists prefer the
(no, no) outcome (no terrorism, no penalty) to the (yes, yes) outcome (terrorism
and penalty on their family). Refraining from committing acts of terrorism results
in the outcome (4, 3).

42 If there is no terrorism, the intended victims will never choose to penalize the family. In figure 3.10,
when the victims decide at node 1, they will always choose to obtain 4 by not penalizing the family;
therefore, (3, 1) cannot be an equilibrium choice. When there is terrorism, the victims at node 2
penalize the family, in accordance with the public policy of attempting deterrence.
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The terrorists determine the outcome by choosing first. The “games” between
terrorists and their victims are repeated over time. Whether a policy of penalizing
families through appropriation of family assets is effective in deterring terrorism
depends of the terrorists’ rankings of outcomes. Without the penalty, there is no
credible deterrent for the intending terrorists who prefer the (no, no) solution in
figure 3.10.

A penalty on terrorists’ families may be unjust. Of course, it is also unjust
to find oneself a passenger on a flight that is about to crash because of terror-
ists seeking martyrdom and virgins; or being at work and finding that a plane is
crashing through the window; or commuting to work in a train or bus and finding
ourselves in the presence of a terrorist whose push of a button will send him to
his sought-after paradise and virgins, and us – if we are lucky – to a hospital.

Moral dilemmas
Terrorism poses moral dilemmas other than whether to impose financial penal-
ties on terrorists’ families. For example, there is a moral dilemma if terrorists
use ambulances as transport to reach their victims. Ambulances should be used
to transport people who are ill or injured; however, terrorists will have estab-
lished the precedent that ambulances also may transport terrorists. There is a
moral dilemma if the presumption is no longer that only injured or ill people are
transported in ambulances. The terrorists who use the ambulances know that this
moral dilemma will arise and hope to be able to continue to use ambulances for
safe transportation. Another moral dilemma arises when terrorists use children
as human shields; if self-defense by the terrorists’ intended victims results in the
deaths of the children, the terrorist leaders rely on the media to publicize the
tragic outcome, hoping that blame will be placed on the intended victims.

Profiling
A civilized society does not discriminate based on color, creed, or beliefs. The
theory of statistically based discrimination nonetheless indicates that there are
efficiency gains from profiling when prior evidence indicates that people with
identifiable visible attributes or beliefs are more likely to commit terrorist acts
than others. Yet, using profiling to discriminate in the questioning and detain-
ing of people contradicts civil liberties. Many people might be waiting to board a
plane, and prior evidence may indicate that only people fitting particular pro-
files have ever hijacked and crashed planes. If only some people among the
passengers waiting to board the plane have profiles associated with terrorists,
should all passengers be searched and questioned, or should special attention
be directed at the people that fit the profile of terrorists? Equal treatment of
all passengers is costly in terms of passengers’ time and deployment of security
personnel. Discrimination through profiling, however, violates the principle that
people should be treated equally and are innocent of wrongdoing unless proven
otherwise. Terrorism introduces a moral dilemma because of the efficiency of
profiling.
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Collective punishment
Another moral dilemma arises because of collective punishment when it is impos-
sible to distinguish between intending terrorists and well-meaning people. A
group of people may wish to visit a university campus and only one of the vis-
itors wishes to detonate himself as a human bomb in a student cafeteria. Refus-
ing the entire group entry to the campus imposes collective punishment. Peo-
ple who regard human rights as more important than saving innocent lives will
object to the collective punishment. We have defined cheap talk as proclama-
tions that have no personal consequences. If people claiming that human rights
are more important than saving lives will not be in the university cafeteria, the
proclamation of the preeminence of human rights over saving lives is cheap talk.
The proclamation is expressive behavior; people who make the proclamation can
feel good because they can take a position that they view as morally meritorious
and because they are not personally exposed to danger.

Dilemmas of human rights
Judges decide whether the constitution has been respected and the law has been
obeyed, and lawyers defend clients. As citizens, we also want the rule of law.
When deterrence is impossible and the only recourse in defense against terror
is preemption, government agencies responsible for protecting a society against
terrorism may seek information about impending terrorist attacks by means that
depart from usual procedures in conditions of arrest and holding suspects. Soci-
eties again face dilemmas: the choice is between preempting terrorism and violat-
ing human rights. In this dilemma, the legal profession has self-interest in insisting
on the strict application of legal procedures; adherence to these procedures is the
source of the legal profession’s personal incomes. The self-interest of the legal
profession is not advanced when their prospective clients are covertly held for
extended interrogation or are tried by military tribunals.

Social and political divisions
The moral dilemmas that arise because of terrorism can be socially and polit-
ically divisive. On one side of the debate is the position that attempts should
be made to come to terms with and appease terrorists. On the other side of the
debate, the evidence may be presented showing that in the course of history, poli-
cies of appeasement when adversaries have supreme-value objectives have never
succeeded because supreme-value adversaries do not accept compromises.43

43 For the evidence on different supreme-value systems throughout history, see Bernholz (1993). In
a famous case of attempted appeasement, Neville Chamberlain, a prime minister of the United
Kingdom, declared in 1938 that by making concessions to the supreme-value German government
(Germany was allowed to annex a part of the neighboring country of Czechoslovakia, which was
too weak to resist), he had brought “peace in our time.” The United Kingdom was at war with
Germany the following year. The German leader declared that the agreement with Chamberlain
had the worth of a scrap of paper.
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Supporters of a position of appeasement of terrorists might also be accused of
seeking to justify the terrorists’ behavior and of placing the blame for terrorism
on the victims of terrorism. The social and political divisions due to the debate
can be profound.44

3.2
Information and Public Goods
We now return to public goods more generally and consider the question:

Can governments solve the asymmetric-information and free-rider prob-
lems that prevent efficient financing of public goods through voluntary pay-
ments?

We shall seek answers to this question only for public goods of the prisoners’-
dilemma type. In the case of volunteer-type public goods, free riding is efficient;
in the case of weakest-link public goods, no one wants to free ride; in the case
of national security, the behavior of adversaries more so than domestic prefer-
ences determines spending on the public good of deterrence or defense. Only
for public goods of the prisoners’-dilemma type is there a presumptive role for
government to avoid free riding and to attempt to counter preference misrepre-
sentation: when people seek to free ride, government has the advantage of legal
coercion of payment for public goods through taxation.

A. Can governments solve the information problem?
The public-good prisoners’ dilemma that was shown in table 3.1 makes calling on
government to finance public goods appear easier than it is. People were regarded
as having identical valuations of a public good, and total spending required for
efficient supply of the public good was known. A government could therefore
levy equal taxes to finance known efficient public spending. The more challeng-
ing assignment for government is to replicate the efficient Lindahl consensus
solution when personal valuations of benefit from public goods differ among
people and the personal valuations are private information, so there is asymmet-
ric information.

44 Battered-wife syndrome is behavior in which – in the course of continual beatings by violent, unsta-
ble men – women soul-search, attempting to understand what they have done to deserve the beat-
ings. The women believe that they are to blame or may believe that they have no means of defense,
and search for ways to appease the man. The behavior does not change over continual beatings.
The analogy is to when ways are sought to appease supreme-value terrorists and to when terrorism
is blamed on the victims.
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Figure 3.11. Government faces an asymmetric-information problem.

For a population of n people, a government would ideally seek to replace vol-
untary personal Lindahl prices with compulsory personal per-unit taxes Ti so that
for each of the n people in the population in the government’s jurisdiction:

Ti = MBi , i = 1, . . . , n. (3.27)

A government does not, however, know the personal benefits MBi and so cannot
set personal taxes to replicate the efficient personal Lindahl prices or cost shares.

People could be asked to state their personal marginal benefits from public
goods; however, when people know that their declared marginal benefits deter-
mine their personal tax payments, the incentive to understate benefit reappears.

Lacking verifiably true information on personal marginal benefits, govern-
ments cannot determine efficient spending on the public good by using the con-
dition for efficient public good supply:

∑
i

MBi = MC. (3.28)

In figure 3.11, the price P of a public good is competitively determined under
conditions of constant cost (P = MC = AC). A government would require infor-
mation on the sum

∑
MB to determine the efficient quantity GE of the public

good. The information, however, is not available because of asymmetric infor-
mation.

We conclude:

Governments levying taxes to finance public goods confront the same
asymmetric-information problem that impedes efficient supply through vol-
untary payments.

If governments are to achieve efficient supply of public goods, the asymmetric-
information problem therefore has to be solved. Incentives have to be provided
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for people to reveal their MB functions that express their valuations of public
goods through their willingness to pay.

We shall investigate three means that might be used to attempt to solve the
public-good information problem. The means are a mechanism designed to elicit
truthful personal responses; a market for payment for use of a public good; and
locational choice from among different government jurisdictions that provide
public goods to residents.

B. The Clarke tax and truthful self-reporting
People can be asked to declare their personal benefits from a public good, after
assurances that public goods will be provided through public spending and that
reported personal valuations of benefit will not be used to determine personal
payments for financing the public good. The government needs to know only
the sum of marginal benefits

∑
MB to apply the efficiency condition (3.28) and

so the reporting of benefits could be anonymous. People know their tax obli-
gations. Because of their small contribution to financing public spending, peo-
ple have incentives to declare high personal MB, which implies asking for high
public spending on public goods. Benefits reported without an obligation to pay,
and based on others paying, can therefore lead to overstatement of true bene-
fit and thereby to over-provision of public goods. The over-provision of publicly
financed public goods contrasts with the under-provision suggested when people
are asked to make voluntary personal payments for public goods.

TABLE 3.6. THE CLARKE TAX

Person 1 Person 2 Person 3

100 70 −80
Tax = 10 Tax = 0 Tax = 0

There is a way, however, that incentives can be provided for people to report
their benefits from public goods voluntarily and truthfully. Table 3.6 describes the
benefits of two people from a publicly financed public good and the loss imposed
by the public good on a third person. The public-good project, for example, might
be a highway. Persons 1 and 2 benefit from the highway, although differently.
Person 3 lives near the proposed highway and will lose as a consequence of noise
and air pollution.

Public finance for the public good in table 3.6 is efficient by the cost-benefit
criterion because W = B − C > 0. The total benefit is

∑
B = 170 and the total loss

is C = 80. Because of asymmetric information, the government does not know
the personal benefits and costs. Only the three people know their own respective
personal benefits or losses.
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Rules for the Clarke tax
Incentives to reveal true personal benefits and costs can be provided through
a process known as the Clarke tax, named after Edward Clarke, who proposed
this tax in the early 1970s. To implement the Clarke tax, the following rules are
imposed:

� A person pays a tax if the information about personal loss or benefit that the
person declares changes the decision about whether the public good is to be
supplied (that is, the information that a person provides changes whether
W = B − C is positive or negative). People therefore pay a tax for being
decisive. The tax is therefore zero if the information that a person reveals
does not change the public-spending decision.

� The amount of the tax payment is equal to the net loss imposed on all other
people as a consequence of a person’s participating in and changing the
public-spending decision.

� The tax revenue is not used to finance the project, nor is the tax revenue
distributed in any other way that benefits the people involved in providing
information. The tax revenue is transferred to the government budget and
is spent in a way such that benefits to the people involved in declaring their
benefits or costs for the public good are zero or negligible.

To apply these rules, we start with person 1 in table 3.6.

Values of the Clarke tax
We see in table 3.6 that when person 1 does not participate in the cost-benefit
valuation and persons 2 and 3 truthfully report their valuations, spending on the
public good does not pass the cost-benefit test: the loss of 80 for person 3 exceeds
the benefit of 70 for person 2.

In the next step of the procedure, we allow person 1 to participate. By par-
ticipating and declaring true benefit of 100, person 1 changes the cost-benefit
outcome because the total benefit to persons 1 and 2 of 170 exceeds the loss of 80
to person 3. Person 1 has been decisive in determining whether the project will
be financed and therefore pays a tax. The tax is the value of the loss imposed on
the rest of the population due to person 1’s changing the decision. Person 1 has
provided a benefit of 70 to person 2 and imposed a loss of 80 on person 3. Person
1 therefore pays a Clarke tax of (80 − 70) = 10.

Person 2 pays a Clarke tax of zero because – with or without person 2’s par-
ticipation in providing personal information – the project passes the cost-benefit
test (because the benefit of 100 to person 1 is, in any event, greater than the loss
of 80 incurred by person 3). Person 2’s participation, therefore, does not affect
whether the public good is provided. Person 3 also pays no tax because – with or
without person 3’s participation – total benefits exceed costs.
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The impossibility of gain through misrepresentation
of personal valuation
The value of the Clarke tax depends on information provided by other people.
Nothing that people say about their own valuation of benefits or costs affects
the value of the Clarke tax that a person pays. Therefore, there is no means
of using misrepresentation of one’s own benefits or costs to improve personal
outcomes.

The Clarke tax and Nash equilibrium
The Clarke tax results in a Nash equilibrium. The dominant strategy of each per-
son is to reveal truthfully personal benefit or loss from the public good and to pay
the Clarke tax.

Person 1
Person 1 gains from paying a tax of 10 and switching the decision in favor of
the project. The gain for person 1 from changing the public spending decision is
100, which exceeds the tax of 10 that person 1 pays. Person 1 cannot manipulate
the amount of the tax paid by declaring other than true benefit. Person 1’s tax is
determined by the net cost imposed on persons 2 and 3 as a consequence of the
change in the cost-benefit decision. Because the tax is determined by the valua-
tions of the other two people and not by person 1’s declaration of benefit, person
1 has no reason to misrepresent personal benefit by declaring a value other than
the true 100.

Person 2
Person 2 also has no reason to misrepresent true valuation of benefit. Person 2
benefits from the public good and pays zero tax when revealing true benefit.

Person 3
Person 3 loses 80 when the public good is supplied. The combined benefit of
persons 1 and 2 is 170, so person 3 could block the project by lying and declaring
a personal loss of 171 from the public good. Such misrepresentation to block the
project, however, is not in person 3’s interest. By declaring a loss of 171 to block
the project, person 3 faces a Clarke tax of 170 because this is the cost imposed
on persons 1 and 2 if person 3 is decisive and the project is blocked. The Clarke
tax of 170 that person 3 would pay to block the project exceeds person 3’s loss
of 80 if the project proceeds. Person 3, therefore, has no incentive to report an
untruthful loss to block the project.45

45 A claimed loss by person 3 of 171 is the minimum that blocks the project. By declaring a loss of
1,000, person 3 still pays the same Clarke tax of 170 because the Clarke tax is determined by the
losses imposed on persons 1 and 2, not by person 3’s declared loss.
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The dominant strategy and the Nash equilibrium
No one, therefore, has an incentive to misrepresent true benefits or losses. The
dominant strategy is to report true benefit, and the Nash equilibrium is that
everyone reports true benefit – that is, given that everyone else truthfully reports
personal benefits or losses, the best personal response that anyone can make is
also to report truthfully personal benefit or loss.

Revenue from the Clarke tax
What is the role of condition (3) that the revenue from the Clarke tax not be used
to finance the public good or to benefit the people involved in the cost-benefit
decision in other ways? To see why condition (3) is required, we return to the tax
paid by person 1, which is determined by the net loss that person 1 imposes on
persons 2 and 3. Persons 2 and 3 would have an incentive to increase person 1’s
tax if they were to benefit from the tax paid by person 1. For example, if person 2
were deceptively to claim a benefit of zero rather than the true benefit of 70, the
Clarke tax of person 1 would increase to 80. Or, person 3 could increase person
1’s tax by claiming a greater loss than the true loss of 80. The requirement that
people affected by the cost-benefit decision not benefit from the revenue from
the Clarke tax eliminates the incentive for such misrepresentation of personal
benefit or cost to increase other people’s tax payments.46

The Clarke tax when no one is decisive
The Clarke tax is payment for being decisive. Table 3.7 shows a case in which no
one is decisive.

TABLE 3.7. THE CLARKE TAX WHEN NO ONE IS DECISIVE

Person 1 Person 2 Person 3 Person 4

20 20 20 −30
Tax = 0 Tax = 0 Tax = 0 Tax = 0

46 Also, no coalitions are allowed. Person 2 could decrease person 1’s Clarke tax by claiming a higher
than true benefit of 70. Person 1 would be prepared to pay person 2 for this deception, so persons 1
and 2 could form a coalition to gain at the expense of person 3. Person 2 might deceptively claim a
benefit of 81. Then, the project satisfies the cost-benefit criterion without person 1 being decisive in
determining whether the public good is provided, and person 1 no longer pays a tax; nor is person
2 decisive, so person 2 also pays no tax. Such deception eliminates payment of the Clarke tax but
does not change the outcome that the project is revealed as justified by the cost-benefit criterion,
based on declared valuations.
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The project in table 3.7 is warranted by cost-benefit analysis because the total
benefits of 60 to persons 1, 2, and 3 exceed the loss of 30 to person 4. The gov-
ernment does not know the values of personal benefits and losses and applies the
Clarke tax. The Clarke tax for each person is zero because no one’s participation
in the evaluation of benefit and cost is decisive in changing the outcome. Persons
1, 2, and 3 pay no Clarke tax and are happy with the outcome that the project is to
be publicly financed. Person 4 loses from the project and could change the cost-
benefit decision to finance the project by declaring a loss of 61. Person 4 would
then be decisive and would have to pay a Clarke tax of 60 (which is the loss
imposed on persons 1, 2, and 3 due to person 4’s changing the decision). Person
4 is, however, better off declaring the true loss of 30. Although the Clarke tax for
everybody is zero, the presence of the Clarke tax deters an untruthful declaration
of loss by person 4.

The Clarke tax with two projects
Table 3.8 shows an example in which a decision is required between public
finance for one of two projects, A or B. In this example, three people each have
a positive benefit from the two alternative projects.

The total benefit from project A is 170, which exceeds the total benefit of 160
from project B. Project A would therefore be chosen in preference to project B if
the government knew the personal valuations in table 3.8. To obtain information
to determine whether project A or project B should be publicly financed, the
government applies the Clarke tax.

If person 1 does not participate in the cost-benefit calculation, project B is
chosen in preference to project A (because without person 1, the total benefit
from project A is 100 and the total benefit from project B is 130). When person
1 participates truthfully in the cost-benefit calculation, the decision changes to
project A (because the total benefit from project A is then 170 compared to the
total benefit of 160 from project B). Participation by person 1 changes the cost-
benefit outcome, and so person 1 pays a Clarke tax; the value of the tax is 30,
which is the net loss imposed on persons 2 and 3 due to the change (person 2 gains
30 and person 3 loses 60 from the change from financing project B to financing
project A).

TABLE 3.8. THE CLARKE TAX WITH TWO PROJECTS

Person 1 Person 2 Person 3

Project A 70 80 20
Project B 30 50 80
Clarke tax Tax = 30 Tax = 20 Tax = 0
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The participation of person 2 likewise changes the financing decision.47 The
Clarke tax for person 2 is 20.48 The participation of person 3 does not change the
financing decision, and the Clarke tax for person 3 is therefore zero.49

The dominant strategy again is to declare true personal benefit. In the Nash
equilibrium, therefore, true personal benefits from the projects are revealed.

Use of the Clarke tax
Use of the Clarke tax requires interaction among the large numbers of people
who might benefit from publicly financed public goods. A person who is aware
that large numbers of other people are involved in providing information for
computation of the Clarke tax also may perceive that the personal likelihood
of being decisive and so having to pay the Clarke tax is low. Individuals might
therefore conclude that the values of their declarations of personal benefit or cost
are of no importance. If people do not take care to report their true valuations
because they believe that their Clarke tax will be zero, the correct information
required for the cost-benefit comparisons will not be provided.

Resistance would also be expected to the Clarke tax by taxpayers because of
the uncertainty about personal taxes before values of the Clarke tax are deter-
mined. There might be complaints of unfairness – in particular, if high personal
taxes are determined for low-income people. The taxes, moreover, do not finance
the public good; in fact, revenue from the Clarke tax should not be used to finance
the public goods for which information about costs and benefits is being sought.
The Clarke tax is an incentive mechanism to lead people to reveal information
truthfully, and people may regard as unjust the use of a tax only for revealing
information. For political reasons, a government also might not like the uncer-
tainty of not knowing beforehand how the Clarke mechanism will determine tax
obligations for different people.

No government ever appears to have used the Clarke tax as a means of
solving the public-good asymmetric-information problem.

C. User prices
A market in which people pay for access to – or use of – public goods reveals
personal information about valuations of public goods. We shall refer to prices
paid for access to public goods as user prices. User prices require low-cost means
of exclusion of people who do not pay. In the case of private goods, exclusion is
intrinsic in the nature of the good: only people who pay can benefit from private

47 Without the participation of person 2, the benefit from project B is 110 and the benefit from project
A is 90; with the participation of person 2, the benefit from project A is again 170 and the benefit
from project B is 160.

48 Person 1 gains 40 from person 2’s participation and person 3 loses 60.
49 Without the participation of person 3, the benefit from project A is 150 and the benefit from project

B is 80. With person 3’s participation, the benefit from project A is 170 and from project B is 160.
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goods because the benefit is personal. Exclusion is impossible from various public
goods, such as benefits from the rule of law, competitive markets, and national
security or defense. There are also cases in which exclusion is possible but we do
not want to exclude, such as the services provided by the police and court system.
Exclusion from schooling and education as well as from health insurance and
health care is feasible; therefore, private markets exist for education and health
care. Exclusion from roads and highways and from bridges and tunnels is also
possible; all transportation systems allow exclusion. Exclusion from museums,
art galleries, and zoos – as well as from obtaining drivers’ licenses and passports
and other certification – is possible. Hence, user prices can be charged.

A user price is an application of the benefit principle of payment.

The benefit principle of payment is that people who benefit should pay.

The benefit principle applies to personal payments in any market because, in mar-
kets, people need to pay in order to benefit. The benefit principle is a normative
proposition when stated as:

People who benefit should pay.

The converse of the normative statement of the benefit principle is:

People who do not benefit should not have to pay.

Lindahl prices and user prices
We applied the benefit principle when we considered voluntary payments for
public goods, as in the case of the Lindahl solution. People pay for public goods in
order to benefit. However, if there is no exclusion, they can also free ride and ben-
efit without paying. The Lindahl solution showed how mutual free riding could
be efficient: if people voluntarily pay their Lindahl prices based on their true ben-
efits from a public good, the consensus quantity of the public good is the efficient
quantity.

Once the efficient Lindahl quantity (or standard) of the public good is known,
efficient use of the public good requires free access. The free access is Pareto-
improving: people with access to use the public good are better off and no one is
made worse off. Therefore, to ensure efficient access:

Lindahl prices do not exclude people from access to use of public goods.

If feasible, the personally paid Lindahl prices would, for example, finance the
acquisition of art in an art museum or the purchase, feeding, and housing of
animals in a zoo – and entry would be free. The Lindahl prices would similarly
finance a highway or a bridge and – without congestion – efficient access requires
no payment for use. Because of the information problem, Lindahl prices, how-
ever, are not feasible – which is why we are led to consider alternative means of
financing public goods through user prices.

User prices differ from Lindahl prices.
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By paying user prices, people reveal information about personal MB when
they voluntarily pay, for example, for education and health care or a toll road,
bridge, tunnel, national park, beach, museum, or zoo. If person i voluntarily pays
the user price P use

i , we know that:

MBi ≥ P use
i . (3.29)

That is, person i’s valuation of use exceeds (or is at least equal to) the user price
paid.

People reveal their personal benefit by paying user prices.

The efficient user price is zero: because the MC of use of a pure public good is
zero, it follows that the price of access to the public good should be zero. Children
looking at an elephant in a zoo should pay a zero price because the MC of looking
at the elephant is zero. However, a zero price provides no revenue to pay for the
elephant’s food and upkeep.

User prices provide revenue to pay for public goods.

Indirect user prices
User prices can be paid voluntarily and directly. Payment of user prices can also
be voluntary but indirect. For example, a tax on gasoline is a tax on use of roads
and a tax on automobiles is a tax on the option to use a road. The user prices can
be avoided by not using or owning an automobile.

Subsidies and partial user prices
User prices are partial when governments subsidize part of the costs of pub-
lic goods. Education is often subsidized from public revenue, with school fees
covering only part of the cost of education. Similarly, health care may be subsi-
dized, as may be entry to museums and art galleries. Public transportation is often
subsidized.

Natural monopoly
User prices for public goods reintroduce natural monopoly and the question of
whether the monopoly supplier should be the government or a private supplier.
If supply is profitable, private supply is feasible. Private supply is also feasible if
government subsidies cover losses incurred in supply.

Two-part user prices
Administration of a school district and teaching children in classrooms are dis-
tinct tasks. Teaching effectiveness declines as the number of children or students
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in a classroom increases beyond some size.50 School administrators and curricu-
lum developers, however, provide services that are a public good for larger num-
bers of children – through effectiveness of school organization, selection and
monitoring of teachers and instructors, and updating of the curriculum to include
new knowledge. User prices that finance schooling are therefore two-part pay-
ments. One user price would finance costs of school-district administration; the
other would finance costs at the level of the school and classroom, including the
salary of the teacher.51

User prices and fixed costs
When public goods are congested, the purpose of user prices is to limit access so
as to avoid congestion. We shall now consider user prices paid when public goods
are not congested. The purpose of the user prices is thus not to avoid congestion
or crowding but rather to have users (those who benefit) pay for the public good.

We denote by F the fixed cost per unit of time of providing a public good. For
example, in the classroom, the fixed costs F include the cost per hour or per day
of the teacher or instructor. There are also other fixed costs that are attributable
to the class. The cost of the class includes attributed parts of salaries of the school
administrators as well as the past costs of education (or investment in human
capital) of teachers and instructors and past costs of the physical investment that
provided the school campus and buildings. Similarly, in the case of health care,
the fixed costs F consist of salaries of medical staff and attributed costs of invest-
ment in equipment and hospitals; a public-good benefit is also provided through
option demand (the public-good benefit is the option to use the facilities, if the
need arises).

Payment of user prices spreads past fixed capital costs (or costs of investment)
over time. The attribution of fixed costs over time is an exercise in account-
ing. We shall not study how accountants compute the attribution of fixed costs
over time. Nor shall we study, for example, how accountants attribute parts of
the fixed costs of school administrators over classrooms to compute the fixed
cost F per semester of a course being taught. Our assignment is not to study
accounting.

We therefore now consider a public good for which accountants have informed
us of the fixed cost F per month, semester, or year.

With the cost known, what are the consequences of a public policy of seek-
ing to finance the fixed cost F through user prices?

50 Returning to figure 3.1b, we have, for example, n1 = 25. After n2 = 50, there may no longer be
positive benefit from children spending time in the classroom.

51 Two-part user pricing has been studied for admission to an amusement park. To maximize profits,
should admission to the amusement park be free with user prices charged for rides of the different
types? Or should there be a price of admission, with rides free once the price of admission has been
paid?
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Self-financing user prices
The fixed cost F reflects the natural-monopoly characteristic of the public good.

A self-financing user price paid by all users covers the fixed cost F.

With n users, the average cost of use (per period of time) is:

AC = F
n

. (3.30)

Figure 3.12a shows an average cost function as in expression (3.30). All user
prices equal to AC are self-financing. Average cost AC and, therefore, self-
financing user prices decline with the number of users. For example, for n2 > n1,
self-financing user prices are P 2

use < P 1
use.

O 

User valuation 

Demand  
for use 

Number of
users 

n 

AC = F/n 

P1
use

P2
use

O n1
 n2

 Number  
of users 

Self-financing  
user price 

v

(a) (b)

Figure 3.12. (a) The self-financing user price is equal to average cost. (b) Demand for use
of a public facility.

Figure 3.12b shows demand for use. A population of n potential users is ranked
along the demand function according to willingness to pay for use. The highest-
valuation user has valuation v, and the lowest-valuation user has valuation zero
(person n). Demand is not measured in terms of quantity but rather expresses
whether a person is prepared to pay for use (or access), which is a dichotomous
decision (yes or no).52

Figure 3.13a shows two self-financing user prices, P use
1 and P use

2 , at points 1
and 2, with:

n1 P use
1 = n2 P use

2 = F. (3.31)

AC is a rectangular hyperbola defined by the fixed cost F. At point 1, n1 people
are willing to pay the user price P use

1 . At point 2, a greater number of people n2

52 The demand function is shown as continuous although people are measured in discrete terms. A
large population provides an approximation to a continuous function. Linearity of the demand
function is, as in previous instances, for exposition only.
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Figure 3.13. (a) Determination of self-financing user prices. (b) Demand for use of a public
facility with no self-financing user price.

is willing to pay the user price P use
2 . Point 2 is a Pareto improvement on point 1

because the user price is lower and more people benefit.
Exclusion is inefficient because the marginal cost of use is zero. The self-

financing outcome at point 2 inefficiently excludes (n − n2) potential users who
would benefit from access to the public good. If the public good were, for exam-
ple, a bridge, (n − n2) people would not use the bridge. If the public good were a
college classroom in which there are empty seats and additional students would
not reduce the benefit to students in the class (or would improve the class through
greater diversity in background and experience), self-financing school fees would
similarly inefficiently exclude (n − n2) potential students. Although exclusion
is inefficient, a self-financing user price finances availability of public goods by
requiring payment for benefit.

Do self-financing user prices necessarily exist?
Self-financing user prices may not necessarily exist. The population of potential
users may be too small or the population may not sufficiently value the public
good.

In figure 3.13a, a population smaller than n1 cannot self-finance the public
good through user prices. With fewer than n1 users, average cost AC exceeds
the user prices that people in the population are willing to pay (as expressed
in demand for use). If there are fewer than n1 users, a self-financing solution
is therefore impossible because of an insufficient number of people sharing the
fixed cost.

Figure 3.13b shows a case in which self-financing user prices do not exist
because the public good is insufficiently valued. For any number of users in
figure 3.13b:

AC > P use. (3.32)
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In figure 3.13b, although there exists no self-financing user price, when the entire
number of potential users is permitted free access, the cost-benefit criterion
W = (B − C) > 0 is satisfied.53

A community therefore may not be able to support a self-financed public
good (a school system, medical center, art gallery, archeological museum, or zoo)
because the population is too small or because personal valuations of benefit of
potential users are insufficiently high to cover average cost. In particular:

Self-financing user prices need not exist for socially worthwhile projects that
satisfy the cost-benefit criterion W = (B − C) > 0.

Who supplies the public good?
We return to the question, in the context now of user prices, of who supplies
the public good. A community, for example, may require a bus service. In fig-
ure 3.14, a private natural-monopoly supplier would set MR = MC to determine
the profit-maximizing price PM and would provide service to nM users.54 Figure
3.14 also shows the maximized profits of the private natural-monopoly supplier.

The private profit-maximizing supplier excludes (n − nM) potential users. The
excluded users are the lowest-valuation users remaining, after nM people pay the
private supplier for use.

Supply by the private profit-maximizing supplier is inefficient, compared to the
self-financing outcome in which n2 users pay a user price of P 2

use. As do monop-
olies in general, the private natural monopoly charges an excessively high price
and restricts supply – here, relative to the self-financing solution.55

n2O 

PM 

n nM

Demand for use 

AC

Valuation and cost 

MR 
MC = 0 
Number of users 

P2
use 

Maximized profits 
of an unregulated 
private supplier

Per-unit subsidy required for  
private supply with no exclusion 

Figure 3.14. Private supply by a monopoly.

53 The total benefit from the project in figure 3.13b when there is no exclusion is OHR. The total cost
is OJER. Because HJA > REA, total benefit exceeds total cost based on valuations of use and,
therefore, W = B − C > 0.

54 Marginal revenue MR is derived from the demand function. Because all costs are fixed costs,
marginal cost of use is zero and coincides with the horizontal axis.

55 We are considering public goods and compare monopoly with a self-financing user price. For pri-
vate goods, we compare monopoly with a competitive market solution.
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For efficient use, all n potential users in figure 3.14 need to be given access to
the public good at a zero price. Because no revenue would then be provided to
finance the public good, efficient free access under private ownership requires
that the private supplier receive a subsidy from government. Figure 3.14 shows
the required per-unit subsidy when supply is private and there is no exclusion.

In supplement S2B, which describes natural monopoly and institutions, subsi-
dies from government to private suppliers were shown to be subject to principal–
agent problems. The effort decision of the private supplier determines AC of
supply; however, effort in general is not observable. The private supplier can,
therefore, obtain rents through low effort; low effort increases AC of sup-
ply, thereby increasing the per-unit subsidy received from the government.56

The subsidy to the private supplier introduces a principal–agent problem
if employees of the government agency are “captured” or come to identify with
the private supplier in the course of repeated inspections and audits.

Rather than paying subsidies, governments can ask for competitive bids from
private suppliers. The outcome of competitive bidding in figure 3.14 is the zero-
profit user price P use

2 , at which there would be n2 users and (n − n2) excluded
potential users.57

Subsidies are also avoided if the government owns the natural monopoly.
However, other principal–agent problems can then arise. There is a bureaucratic
principal–agent problem because of incentives for budget maximization of the
officials who administer the government bureaucracy. There is another type of
problem if political appointments to the administering bureaucracy lack profes-
sional competence.58

Are user prices desirable?
We continue setting aside the issues of choice between public and private own-
ership. If all principal–agent problems could be avoided (due to behavior either
of a private natural monopolist or behavior of political and bureaucratic decision
makers), we are left seeking an answer to the normative question:

Are user prices desirable means of resolving the public-good asymmetric-
information problem?

56 The private supplier’s average cost AC may include joint costs due to other services or goods. For
example, a privately subsidized bus company may also own a rental-car company. There are joint
costs of managing the bus service and the rental-car company. The value of the subsidy for the
bus service depends on how the joint costs are attributed and reported. Reported AC determines
price. In turn, price determines demand. As noted in supplement S2B, misrepresentation of AC to
maximize the total subsidy obtained from government can therefore lead a private supplier either
to over- or under-report costs.

57 Supplement S2B describes the competitive bidding process when there is natural monopoly for a
private good.

58 For more detail on natural monopoly, albeit in the case of private goods, see supplement S2B.



Information and Public Goods 193

Social justice
Taxation is often based on the normative principle of ability to pay.

The ability-to-pay principle of taxation is that people should pay for public
goods according to their means and without regard for personal benefit.

The ability-to-pay principle results in people with higher incomes paying higher
taxes for the financing of public goods. The benefit principle on which user prices
are based might be regarded as unjust because people pay the same user prices
independent of income.

Efficiency
We have been investigating user prices because of the objective of efficiency, not
social justice. Ideally, we would want the Lindahl solution to be implemented,
so providing efficiently financed public goods and efficient free access. We would
then have efficiency in both dimensions – the efficient consensus quantity or stan-
dard of public goods and also efficient free access to use of (or benefit from) pub-
lic goods. We have turned to user prices because the information problem pre-
vents implementation of the Lindahl solution. User prices provide information
about personal benefit through voluntary personal payment. Taxes determined
according to ability-to-pay result in some people financing public goods that they
do not use; the link between personal benefit and personal payment is broken,
whereas user prices directly link voluntary personal spending to personal benefit.

Accountability
User prices provide accountability. When, for example, supplementary school
fees are required for extracurricular activities or additional school equipment,
school administrators are accountable to parents for how money is spent. When
payment is through user prices, people are more attentive to whether appropriate
benefits have been received.

User prices as an alternative to government supply
When government schools fail to provide quality education, households with the
means to pay private-school fees are able to avoid the ineffective government
schools. Even though government schools are “free,” low-income parents may
also pay user prices to escape low-quality government schools. Similarly, in cases
where governments provide free-access tax-financed health care, user prices for
private health care may be the only escape from the inadequacies of government
supply.

The inefficiency of exclusion
The problem is that self-financing user prices inefficiently exclude. Children may
be excluded from a zoo because parents refuse or are unable to pay the price of
admission; no cost would be incurred by the children entering the zoo to look
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at the animals. In the case of a toll bridge, a person unable to pay might have to
detour to a part of the river where the water is shallow enough to drive across – or
may have to swim or wade across the river. A person without money cannot use
a bus or train that has empty seats. A person who cannot pay school fees cannot
occupy an empty seat in a classroom.

Prisons and police
Prisons and police are special cases of user prices that merit our attention. Prisons
can be financed through user prices paid by inmates. The user prices are then, of
course, involuntary. Should prisoners be obliged to pay user prices? An answer –
perhaps expressive – is that convicted felons are themselves victims – of their
upbringing and environment – and should not be further penalized by being made
to pay user prices for time spent in prison. The counter answer is contained in
the question why taxpayers and citizens, as victims of crime, should be obliged
to pay, through taxes, for the upkeep of prisoners who committed the crimes.
Prisoners may have personal assets and also, in most cases, are able to work.
User prices paid by prisoners would oblige prison inmates to pay for their food
and accommodation and other expenses. User prices would also deter crime.

Prisons can be privately owned. After sentencing within the judicial system,
prisoners can be transferred to privately owned prisons for the duration of their
sentence. Privately owned user-pay prisons can be profitable, just as is privately
provided care for the aged. Through competitive bidding, providers of prison
services can offer prices for keeping prisoners under different conditions ranging
from low-security trusted prisoners to high-security conditions required for more
serious offenders.

Police protection could be financed through user prices, with people paying
whenever they call on the police for assistance. It would be unjust or, indeed,
unethical to compel victims of crime to pay when government has been ineffec-
tive in enforcing the rule of law. User prices for calling on the police would also
assist criminals by deterring the reporting of crimes.

Diversity in application of user prices
There is diversity among countries in application of user prices; in some coun-
tries, user prices are applied extensively to solve the public-good asymmetric-
information problem; in other countries, user prices are uncommon. Some soci-
eties have thus decided that the benefit principle applied to payment for public
goods through user prices is preferable to financing public goods through ability-
to-pay taxation. Other societies have been influenced by the view that user prices
are unjust or by the inefficiency of exclusion. In some low-income societies, vol-
untary user prices are paid to substitute for absent public spending. In both high-
and low-income countries, people pay user prices to avoid the inadequacies of
government schools and in some countries inadequacies of government-provided
health care.
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D. The Tiebout locational-choice mechanism
A close parallel to user prices is choice from among governments that levy dif-
ferent taxes to provide different public goods to taxpayers. Choosing a location
in which to live and pay taxes is then like choosing user prices for public goods.
The public goods come in bundles in different government jurisdictions.

Government jurisdictions are, in general, organized in hierarchies of govern-
ment. A federal system of government has different levels ranging from central,
state or provincial to county, district, or local government. The hierarchy of gov-
ernments is a pyramid, with more local than state or regional governments and
one national government.

When taxes in a local or regional government jurisdiction finance public goods,
choice of location in the jurisdiction reveals people’s private information about
willingness to pay for the public goods; through location, people reveal their will-
ingness to pay the taxes that finance the public goods. When public goods are
chosen through location, there is a locational market for public goods. In the
locational market, taxes are the equivalent of a user price. However, because
all people who reside in a jurisdiction pay for and benefit from the public goods,
there is no inefficient exclusion as can arise with user prices. Everyone lives and
pays taxes somewhere.

Locational choice and efficient supply of public goods
Local governments within a federal system of government provide local public
goods. The benefits from the public goods are local, to residents in the govern-
ment jurisdiction. Of course, people may also choose location because of the
weather, which is a public good independent of government. Locational choice of
public goods can also occur at the national level. Our question about locational
choice and public goods is:

Can choice of location among government jurisdictions replicate the effi-
ciency of the Lindahl voluntary-payment solution for public goods?

Preferences and differences among government jurisdictions
Locational options cater to people with different preferences for public goods.
Some people may seek good schools and others may have no children (at all or
living at home) and may feel no benefit from living in a jurisdiction or school
district that levies high taxes to finance quality education. Location in a local-
government jurisdiction determines quality of libraries and parks, availability of
tennis and basketball courts, whether trees and flowers have been planted in pub-
lic places, frequency and tidiness of collection of trash, and personal security.
Jurisdictions also differ in the quality of politicians and in the culture of payment
of taxes: the burden of public spending is more equally shared when all people
pay taxes.
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Tiebout and Samuelson on spontaneous and imposed order
Locational choice as a means of revealing preferences for public goods is called
the Tiebout mechanism, after Charles Tiebout (1924–68), who proposed in 1956
that locational choice solves the public-good information problem. Tiebout’s
proposition can be interpreted as normative or positive. The normative propo-
sition is an assertion that locational choice results in efficient supply of public
goods. The positive proposition is the observation that people use locational
choice to make decisions about public goods.

Charles Tiebout was replying, in particular, to the case for failure of mar-
kets to efficiently provide public goods that had been made by Paul Samuelson
(1954, 1955). Samuelson had pointed out the condition

∑
MB = MC for effi-

cient public-good supply and had concluded that efficiency could not be achieved
through voluntary payment for public goods because people would not pay
according to their true MB; imposed order was therefore required for public
goods through taxation and centralized supply decisions of government agen-
cies. Tiebout’s reply was that there is spontaneous order in a locational market
in which individuals make personal decisions about public goods in response to
taxes (or prices) that they wish to pay. Tiebout’s case was therefore that:

The locational mechanism for choosing public goods is equivalent to
personal choice in a market: although taxes paid to governments are com-
pulsory, the ability to choose governments to whom to pay taxes makes
payment of taxes voluntary.

The benefit principle
We have distinguished between benefit and ability to pay as principles of taxa-
tion. Locational choice is an application of the benefit principle of taxation. Pay-
ment of taxes is according to benefit revealed through locational choice. As with
user prices, which are also based on the benefit principle, locational choice makes
free riding impossible because locational choice is accompanied by the obligation
to pay the taxes that finance public spending in the chosen jurisdiction.

Employment opportunities
If the locational-choice mechanism is to be effective in offering a wide scope of
choice for public goods, employment or income-earning opportunities need to be
available in – or within commuting distance of – the government jurisdiction that
people choose.

The scope of choice
Locational choice provides an approximation to a competitive market for local
public goods only if the scope of choice of public goods through location is suffi-
ciently diverse to replicate the supply offers that, in principle, could be provided
through markets. Because public goods come in bundles, large numbers of alter-
native jurisdictions may be required to offer the sought-after combinations of
quality and quantity.
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Norms and conventions as public goods
Norms and conventions are public goods. Public goods include conventions and
norms about dress, whether studying is meritorious, and about how people enter-
tain themselves. Locational choice allows people to choose a community in which
they feel comfortable.

The Tiebout mechanism for choice of different types
of public goods
The locational-choice mechanism allows people to choose from among differ-
ent types of public goods. For example, parents want quality schools but people
without families may not wish to pay taxes that finance local schools. Some peo-
ple have a preference for public spending on tennis courts and parks where they
can jog. Jurisdictions can offer the different types of public goods according to
the benefit principle so that people do not have to pay for public goods that they
do not want.

For the public goods provided in a jurisdiction, a government sets a per-unit
tax T to finance public spending. The per-unit tax T is equal to the MC of sup-
ply of the public good (for example, salaries of teachers in the school system).
People with the same preferences for types of public goods are attracted to and
locate in the same government jurisdiction. The common MB of the people in
the jurisdiction is thereby known, as is the size of the population n in the juris-
diction. The government determines efficient supply of a public good by applying
the condition:

n∑
i = 1

MBi = MC (= T). (3.33)

In effect, the decision is not for one public good but for a bundle of public goods.
The outcome is efficient supply of public goods.59

Choice of different quantities or qualities of the same public good
The Tiebout locational-choice mechanism is more complex when the choice is
among quantities or qualities of the same public good. Figure 3.15 shows marginal
willingness of two people to pay for a local public good provided in a government
jurisdiction. One person has low marginal willingness to pay MBL and the other
has high marginal willingness to pay MBH. We refer to the first person as low-
benefit and to the second person as high-benefit.

59 In chapter 4, we shall see that when public goods are financed through taxes, the efficiency con-
dition for public-good supply requires amendment, to include social losses incurred in raising tax
revenue. In this chapter, we portray the public-good efficiency condition as if there are no effi-
ciency losses from governments’ levying taxes.
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Figure 3.15. Separation of low- and high-benefit people by choice of jurisdiction.

Initially, both the low- and the high-benefit people are located in the same
jurisdiction where they pay the same per-unit tax T to finance public spending on
the public good. The per-unit tax T is like a price.

Given a per-unit tax T, the low-benefit person’s preferred choice GL is deter-
mined at point J, where:

T = MBL. (3.34)

The area VJT in figure 3.15 is the net benefit to the low-benefit person when
supply of the public good is GL.60

At the same per-unit tax T, the high-benefit person ideally wants the local
government to supply the greater quantity of the public good GH, which is deter-
mined at point Z in figure 3.15, where:

T = MBH. (3.35)

The net benefit to the high-benefit person from supply GH is RZT.61

The jurisdiction may offer neither the quantity GL nor the quantity GH. Two
other jurisdictions, however, may offer public spending on each person’s desired
quantities of the public good at the same per-unit tax T. By relocating to the juris-
diction that offers personally preferred public spending, each person achieves an
outcome as if the public good were supplied in a market at a price equal to the
per-unit tax T.

Incentives to reveal true benefits
The locational-choice mechanism provides incentives to reveal true benefits
and thereby solves the public-good information and free-rider problems. The

60 Area VJT is determined by deducting total personal taxes OTJGL from total personal benefit
VJGLO.

61 Area RZT is determined by deducting total personal taxes OTZGH from total personal benefit
ORZGH.
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high-benefit person cannot gain by claiming to be a low-benefit person. Decla-
rations or claims are meaningless here. The high-benefit person could pretend
to be a low-benefit person only by locating in the jurisdiction that offers the low
quantity GL of the public good. In figure 3.15, the high-benefit person would then
lose SJZ by pretending to be a low-benefit person.62

The low-benefit person likewise loses by pretending to be a high-benefit per-
son. By locating in the jurisdiction that provides GH, the low-benefit person
would be paying taxes for a greater supply of the public good than he or she
wants. In figure 3.15, JZF is the loss to the low-benefit person from pretending
to be a high-benefit person and locating in the high-benefit jurisdiction where the
quantity (or quality) GH is provided.63

All people have incentives to locate in a jurisdiction according to whether they
are high- or low-benefit. It therefore follows that:

Locational choice among government jurisdictions solves the public-good
preference-revelation problem.

Natural monopoly and cost sharing
The solution to the information problem is the basis of the Tiebout case for
the locational-choice mechanism. However, our account thus far of the Tiebout
locational-choice mechanism is incomplete because we have not considered the
consequences of the attribute of natural monopoly of public goods.

The natural-monopoly attribute of public-good supply is expressed in the effi-
cient Lindahl voluntary-pricing consensus solution, for which all people who ben-
efit from a public good are in the same government jurisdiction and all contribute
to financing the public good. It is evident that:

Costs of supply per person are minimized by providing the public good in
a single jurisdiction.

Or:

Efficient cost sharing requires a single jurisdiction.

However, in the Tiebout mechanism, people reveal information about their
preferences by separating themselves into different jurisdictions.

The Tiebout separation into different jurisdictions contradicts the require-
ment of location in a single jurisdiction for efficient cost sharing of public
goods.

62 By locating in the low-benefit jurisdiction, the high-benefit person reduces taxes from OTZGH

to OTJGL; that is, taxes decline by GLJZGH. However, total benefit declines by GLSZGH. The
difference between the decline in benefit and the decline in taxes is the loss SJZ.

63 By locating in the high-benefit jurisdiction, the low-benefit person pays additional taxes GLJZGH

and receives additional benefit GLJFGH. The net loss is JZF.
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Tiebout as a second-best outcome
The Lindahl solution, with everyone in the same jurisdiction, is the ideal or first-
best outcome for financing supply of public goods. The Tiebout locational choice
solution is a second-best outcome because the first-best Lindahl solution is not
possible. The alternatives are (1) for preferences for public goods to be revealed
by separation of people through locational choice; or (2) for costs per person of
supply of public goods to be minimized by everyone sharing costs in the same
jurisdiction.

Revelation of preferences through locational choice and cost minimization
per person are not simultaneously possible.

Cost sharing in a single jurisdiction
Governments do not know people’s personal Lindahl prices. Because of asym-
metric information, only individuals themselves have the information on personal
benefits from public goods required to determine Lindahl prices. In the absence
of information that would allow personalized Lindahl prices to be set, the gov-
ernment sets equal per-unit taxes for everyone. When the entire population is in
the same jurisdiction, people face the common per-unit tax T in figure 3.15.

The per-unit tax T is a self-financing user price. With P indicating the price of
a unit of the public good and with n people in a jurisdiction, the per-unit tax per
person in figure 3.15 is determined by the n people equally sharing the payment
of price P:

T = P
n

. (3.36)

This is the lowest possible price or tax per person because everyone is sharing the
cost of the public good.

At the minimum price or per-unit tax T, there is disagreement regarding the
quantity or standard of the public good that low- and high-benefit people want to
have supplied. We do not have the Lindahl consensus. In figure 3.15, the absence
of the Lindahl consensus is expressed in low-benefit people wanting GL to be
supplied and high-benefit people wanting supply of GH.

Cost sharing in separate jurisdictions
We now divide the population of n people into two groups according to prefer-
ences. A number nL of people have low marginal benefit MBL and a number nH

have high marginal benefit MBH, with:

n = nL + nH. (3.37)

If the two groups separate, the per-unit taxes per person for financing supply of
the public good in the two jurisdictions are:

TL = P
nL

, TH = P
nH

. (3.38)
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These per-unit taxes in separate jurisdictions are, of course, greater than the per-
unit tax T per person in expression (3.36) when the entire population of n people
shares the cost of the public good.

The decision whether to leave a jurisdiction
We thus see that there are costs and benefits of separate jurisdictions.

The cost of separation is the need to pay the higher per-unit taxes.

The benefit of separation is public spending on public goods according to
personal preferences.

The trade-off between cost sharing and catering to preferences determines
whether a group leaves a heterogeneous jurisdiction to form its own homoge-
neous jurisdiction.

With all n people together in a single jurisdiction – and for example all hav-
ing school-aged children – the high-benefit population wishes to hire professional
but expensive school administrators for the school system. The low-benefit pop-
ulation sees no need for the additional taxation and public spending. Because
of asymmetric information, the low-benefit population cannot be offered lower
taxes as an incentive to remain in the jurisdiction after the expensive school
administrators have been hired; the only credible way in which low-benefit peo-
ple can identify themselves is to leave.

To illustrate the decision whether to stay or leave, we use an example where
the numbers of low- and high-benefit people are equal so that nL = nH. In
figure 3.16, T is the minimized per-unit tax (also called a tax price) when the entire
population of n people is located in one jurisdiction. If the population divides
into two equal, separate groups, tax prices are as indicated in expression (3.38).
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Figure 3.16. The decision whether to form a separate jurisdiction.
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With only half the number of people sharing costs, the per-unit tax in the separate
jurisdictions doubles in figure 3.16 to 2T.

In the separate jurisdictions, with the per-unit tax equal to 2T, the low-benefit
population chooses GL1 of the public good at point E in figure 3.16 and the high-
benefit jurisdiction chooses GH1 at point D. The separation into two jurisdictions
solves the information problem but the costs per person of providing the public
good have doubled.

In the single jurisdiction, the low-benefit population might control the govern-
ment and decide on public-good supply. At the per-unit tax T (because costs are
shared among all n people), in figure 3.16 the quantity GL sought by the low-
benefit population is then chosen. The after-tax benefit to a low-benefit person is
then VJT.

The high-benefit people might decide to leave. After their departure, the per-
unit cost facing the low-benefit population doubles to 2T. At per-unit cost 2T,
the low-benefit population chooses GL1. The departure of the high-benefit pop-
ulation reduces the after-tax benefit of a low-benefit person to VEY. The loss
to a low-benefit person due to the departure of the high-benefit population is
EJTY.

Alternatively, the high-benefit population may control choice of supply of the
public good and the low-benefit population may leave the jurisdiction. In that
case, the high-benefit population loses from the departure of the low-benefit
population.64

A group that exits, gains – otherwise, it would not have left. With free volun-
tary decisions, it is, of course, sufficient for one group to wish to form its own
jurisdiction for separation to occur.

Tiebout and Lindahl
Figure 3.17 shows the efficient Lindahl consensus in a single jurisdiction. GL1

and GH1 are efficient supplies to separated groups of low- and high-benefit users.
For each separate group in its own jurisdiction, the public-good efficient-supply
condition

∑
MB = MC(= P) is satisfied.

The efficient Lindahl-consensus quantity GE is determined where
∑

MB =
MC for the combined population of n people in a single jurisdiction. If the infor-
mation problem did not prevent implementation of the Lindahl solution, costs
would be shared among the entire population in the single combined jurisdiction,
with low-benefit people paying TL per unit and high-benefit people paying TH.

64 At the per-unit cost T with the low-benefit population present, the high-valuation population
chooses public-good supply in figure 3.16 of GH. The after-tax benefit per high-valuation person
when the low-valuation population is present to share costs is then RZT. If the low-valuation pop-
ulation leaves the jurisdiction, the per-unit tax increases to 2T and the high-valuation population
chooses public-good supply GH1. The after-tax benefit to a high-valuation individual after the exit
of the low-valuation population falls to RDY. The loss to the high-valuation population from the
exit of the low-valuation population is TYDZ.
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Figure 3.17. The efficient Lindahl consensus and the outcome of separation.

We see that in figure 3.17:

GL1 < GH1 < GE. (3.39)

That is, the efficient Lindahl-consensus quantity GE in a single jurisdiction is
greater than the quantities GL1 and GH1 provided in either of the separate juris-
dictions. Thus, we confirm that:

The Lindahl-consensus solution with the population in a single jurisdiction
is Pareto-improving compared to separate jurisdictions.

Although people are better off with the Lindahl-consensus quantity GE in a sin-
gle jurisdiction than with GL1 and GL2 in separate jurisdictions, they are led by
asymmetric information to choose the Tiebout outcome of separate jurisdictions.

It is sometimes observed that:

The first-best is the enemy of the second-best.

This means that the efficiency of the unattainable first-best Lindahl-consensus
solution, which requires no locational separation, should not be used to down-
play the merit of the second-best Tiebout locational-choice mechanism. It is
inappropriate to regard the Tiebout solution as inadequate because the Lindahl-
consensus solution is preferable. The Tiebout solution is feasible (and is ob-
served) whereas the Lindahl solution is not feasible (and is not observed). Indeed,
the Tiebout locational-choice mechanism is a response to the infeasibility of the
Lindahl-consensus solution.

Locational mobility
Whether we observe homogeneous Tiebout-type jurisdictions based on com-
mon preferences or mixed jurisdictions in which people have different prefer-
ences depends on locational mobility. The United States, for example, has been a
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mobile society. In other countries, people might be more reluctant to move away
from family and friends.

Financing in mixed jurisdictions
In mixed jurisdictions, older and retired people may pay less in local taxes, in
acknowledgment that they do not benefit from spending on schools in the man-
ner of people with school-aged children. Age is a verifiable criterion that allows
an approximation to Lindahl prices for older and younger people in the same
jurisdiction. An alternative to the separate prices in the same jurisdiction is a
“social contract” that everyone pays the same taxes regardless of age and that
every generation of younger people is joined in financing of schools by the older
generations.

Prices and politics in the Tiebout locational market
Because the Tiebout locational-choice mechanism for public goods is a substi-
tute for a market, the payments paid in a locational market should be like the
prices paid in any market. Price is a per-unit cost per person. Hence, the loca-
tional market requires each person to pay a price expressed as a per-unit tax,
as in expressions (3.36) and (3.38). However, in practice, the per-person taxes
that correspond to prices in markets are generally not levied. Rather, taxes are
levied on the value of property or housing or on income, or a sales tax might be
levied.

In practice, therefore, choice of public goods through location is not based on
the benefit principle of markets. This is the consequence of politics.

The benefit principle of payment can be politically unpopular precisely be-
cause the people who benefit are required to pay. The benefit principle does not
allow cross-subsidization; political decisions, however, often involve people who
benefit by being subsidized by others.

What would we predict might happen if a government decided to apply the
benefit principle of financing public goods, as the Tiebout locational mechanism
and market principles require? We have evidence from a natural experiment
that took place when the government of Prime Minister Margaret Thatcher in
the United Kingdom introduced the benefit principle to local public finance; in
1988, a tax per person replaced property taxes as a means of financing local
public services in the United Kingdom. The attempt at change was unsuccess-
ful and, in 1991, the property tax was restored. The return to the property tax
followed widespread noncompliance with the tax per beneficiary of public ser-
vices. The benefit principle introduced through the tax per person increased tax
obligations for people who lived in public housing and for people who lived in
a house in which there were more than the average number of occupants. Taxes
also increased for occupants of less expensive houses. Significant numbers of peo-
ple refused to pay the per-person tax. The policy experiment came to an end
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because of successful popular (and political) resistance to the benefit principle
for payment for local public goods.

Income and locational rents
The Tiebout locational-choice mechanism views people as having different pref-
erences; however, income and wealth determine the public goods that people can
afford. Jurisdictions, accordingly, often separate people by income and wealth
and not necessarily by preferences for public goods. Zoning is the means of
implementing separation by income and wealth; housing in a jurisdiction may be
expensive because zoning regulations permit only expensive houses. The zoning
regulations may be the consequence of the wealthy seeking exclusivity. Zoning
regulations are also exclusion devices for local public goods. High-income people
may wish to exclude low-income people, who would live in low-valued housing
and would pay low property and income taxes but nonetheless would benefit from
the jurisdiction’s public goods.

Housing prices contain locational rents – which are like monopoly rents. As
an example, Beverly Hills is a small, independent, local-government jurisdiction
bordered by the city of Los Angeles. Housing in Beverly Hills is more expen-
sive than in adjacent Los Angeles. Living in Beverly Hills provides access to the
services that the local government provides, which are, in general, of a higher
standard than the services provided in Los Angeles. Housing prices in Beverly
Hills are higher than those in Los Angeles because more people want the services
that are provided in Beverly Hills than Beverly Hills can accommodate. That is,
there is excess demand to live and pay taxes in Beverly Hills. The excess demand
makes the same house in Beverly Hills more expensive than it would be in Los
Angeles.

The benefits of living in Beverly Hills are capitalized into the prices of houses
or rentals. If not for the excess demand expressed in the locational rent, prices
for identical houses would be the same in the two jurisdictions. Taxes would be
higher in Beverly Hills, but the higher taxes would be precisely matched by the
higher spending on local public goods.

If new jurisdictions were to offer the same types and standards of public goods
(and perhaps prestige as a public good) as provided in Beverly Hills, the price of
housing in Beverly Hills would fall. Without replication of benefits available from
living in Beverly Hills, high-income people who can afford (and are willing) to
pay the locational (or monopoly) rents live in Beverly Hills. Other people, whose
incomes are not very high, would be prepared to pay for the same public goods
as provided in Beverly Hills. However, they cannot afford the housing prices and
rents because of excess demand for the public goods that Beverly Hills supplies.

We suggested that, unlike user prices, locational choice does not exclude
because everyone has to live somewhere and pay the corresponding taxes and
benefit from the public goods provided. However, a jurisdiction is “exclusive”
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when lower income people, who would be prepared to pay higher taxes in order
to receive higher standard public goods, are excluded from the jurisdiction by
locational rents that have increased housing prices. In all markets, demand
depends on preferences, prices, and incomes or wealth. The locational market for
public goods is, in this regard, no different from other markets. Exclusion takes
place of those unwilling – or unable – to pay.

We therefore need to add a qualification to the Tiebout locational-choice
mechanism:

The Tiebout mechanism of locational separation reflects differences in
income and wealth as well as differences in preferences for public goods.

This conclusion is an addition with overtones of questions about social justice: our
focus has been on efficiency, through prospects for locational choice solving the
information problem that impedes the efficient Lindahl supply of public goods.

Supplement S3B: Property taxes and incentives for zoning

Zoning incentives that restrict housing to attract high-income residents are
described in supplement S3B.

Non-locational sharing through clubs
The Tiebout locational-choice mechanism is based on choice from among gov-
ernment jurisdictions. User prices reflect similar choice mechanisms without the
requirement of choice of location in a government jurisdiction. More generally,
the sharing of costs of public goods can be non-locational – and also not-for-profit.
Non-locational cost sharing occurs when clubs provide public-good benefits to
members – for example, country clubs, sports clubs, chess clubs, fan clubs, faith-
based organizations, and campus societies. Willingness to pay membership fees
reveals information about preferences and solves the asymmetric-information
and free-rider problems. Non-profit clubs protect people from private natural
monopoly: for example, a for-profit country club may take advantage of local
monopoly to charge high prices, whereas a non-profit club can base membership
on the equivalent of competitive prices.65

Cost sharing for public goods as a cooperation game
When personal benefits and costs are objective information, people cannot seek
to free ride by misrepresenting preferences. All that is required is agreement on
the sharing of costs. As an example, consider two groups of people who own

65 A literature that studies the “theory of clubs” has similarities to the literature on the Tiebout
locational-choice mechanism.
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Figure 3.18. A bargaining outcome for cost sharing.

either cars or trucks and who would benefit from a road. The road will not
become congested and is therefore a pure public good, but exclusion from use
of a road is possible. Cars can use a road that is suitable for trucks, so it is waste-
ful for owners of cars and trucks to build separate roads. Owners of cars require
an incentive to participate in financing the high-cost road suitable for trucks that
they do not need. Owners of trucks might propose that car owners pay for the
road that accommodates cars, while the truck owners pay for upgrading the road
to accommodate trucks. Car owners might point out that truck owners are going
to build the road anyway to accommodate trucks and that, because the MC of a
car using the road is zero, cars should be allowed to use the road without pay-
ment. In these alternative proposals, the two groups are attempting to shift costs
onto one another. If the truck owners attempt to place too great a share of the
costs on the car owners, the car owners have an incentive to build their own road.
If the car owners attempt to free ride and do not offer to contribute enough to
the high-cost road, the truck owners may finance their own separate road and
exclude cars. The owners of cars and trucks can mutually gain by coming to an
agreement on sharing the cost of the one road that can accommodate cars and
trucks. How might the costs of the single (natural-monopoly) public-good road
be shared?

Figure 3.18 shows an example in which there is one car owner and one truck
owner. On the axes, C1 indicates the costs of the car owner and C2 the costs of the
truck owner. The cost of the road sufficient for the car owner is 40 and the cost
of the road required by the truck owner is 100. If separate roads are financed and
built, the outcome is at point 2. The line DB indicates possible sharing of the cost
100 of building a single road. All outcomes along DB are efficient in financing
one road for both users.

The owner of the car will participate in the efficient coalition (of two) that
finances the single road if C1 < 40 (because 40 is the cost to the car owner of
building a road for use of the car). The truck owner benefits from the coalition
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that builds the single road as long as C1 > 0 (that is, the car owner makes a posi-
tive contribution to paying for the road).

The two individuals now bargain over sharing of the cost of 100 of the single
road. Feasible outcomes of bargaining are between points A and B on the line
DB (these are the points for which 0 > C1 > 40).

The two individuals know that if they fail to reach agreement on sharing costs
along AB, the outcome will be separate roads at the disagreement point 2. Out-
comes along AB are Pareto-superior to point 2.66

The individuals have an incentive to reach an agreement. Equal bargaining
power (for example, both are equally patient) results in equal gains from cooper-
ation. The outcome of bargaining is at point 1 on the 45◦ line through disagree-
ment point 2. The cost of the public good (the road) is shared, with the truck
owner paying 80 and the car owner paying 20.

Figure 3.18 shows the solution to a cooperative game. The prisoners’ dilemma
is, in contrast, a non-cooperative game and the Nash equilibrium correspond-
ingly is a solution concept for non-cooperative games. The outcome shown in
figure 3.18 is known as the Nash bargaining solution for cooperative games.67 The
disagreement point 2, which would be the outcome if no agreement on sharing
the gains from cooperation were reached, is known as a threat point because this
is the point to which a person can unilaterally threaten to retreat if no agreement
is reached. A unilateral retreat from agreement by one person, of course, makes
point 2 the outcome for both people.

The Nash bargaining solution takes the threat point as a reference point and
divides the gains from sharing equally, as shown in figure 3.18. The gains from
sharing are 40 – that is, the cost saved in not building the separate road for cars.
Equal sharing of the gain of 40 gives a gain of 20 each. In the cooperative solu-
tion, the car owner therefore pays (40 − 20) = 20 and the truck owner pays
(100 − 20) = 80, where 40 and 100 are, respectively, the costs that the car owner
and truck owner would incur if there were no cooperation.68

66 Costs are lower for both individuals along AB than at point 2. The gain to both people excludes
the endpoints A and B, at which only one person gains in the move from point 2, which makes the
change from point 2 still Pareto-improving (one person gains and the other does not lose).

67 The Nash bargaining solution was set out by John Nash in 1950.
68 The exclusion of cars by truck owners at threat point 2 is strategic because although MC = 0

for cars using the road that is suitable for trucks, truck owners are seeking to induce car own-
ers to contribute to payment for the road. Another solution for cooperative games is known as
the Shapely value, named after Lloyd Shapely, who proposed the solution in 1953. The Shapely
value divides benefits from cooperation according to the expected value of the benefits that a
person brings when joining a coalition. The coalition here consists of the car and truck owners.
Neither requires the other to build a road, but both benefit when costs are shared. Although the
Shapely value is a different solution concept from that of the Nash bargaining solution, the two
solutions coincide in the example we have used. The Nash bargaining solution and the Shapely
value for cooperative games coincide for all two-player, transferable-utility games (in our exam-
ple, utility is transferable through money). Littlechild and Owen (1973) provided an example of
an application of the Shapely value to sharing of costs by different types of aircraft using the same
runway.
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3.3
Cost-Benefit Analysis
Cost-benefit analysis is a last resort for obtaining information that might allow
efficient decisions to be made about public spending on public goods. A proposal
to construct a bridge requires evaluation of whether the future toll receipts will
cover the costs of the bridge. The government will have information on costs that
are revealed as market values (the construction cost of the bridge) but other costs
are not expressed in markets, as for example potential harm to the environment.
Benefits of savings of travel time also are not directly expressed in markets. Some
costs and benefits, therefore, need to be computed. A decision is also required on
how to compare costs and benefits over time.

The means of eliciting information about public goods that we have consid-
ered are, in principle, part of a cost-benefit analysis. If used, the Clarke tax would
provide information about personal benefits and costs. However, although inter-
esting, the Clarke tax is not used. In considering cost-benefit analysis, we shall
therefore not include the Clarke tax as a means of eliciting information about
valuations of public goods.

User prices provide information about benefit from public goods. If user prices
cover costs, public spending was warranted (because total benefit expressed in
willingness to pay the user prices exceeds the costs). Financing of public goods
through user prices nonetheless requires cost-benefit analysis. For example,
although costs of constructing a bridge may be covered over time through toll
charges, costs and benefits of a bridge need to be evaluated before the bridge is
built to determine whether building the bridge is socially warranted.

Cost-benefit analysis has a role in the locational-choice mechanism. When gov-
ernments in jurisdictions choose taxation and public spending on public goods,
cost-benefit analysis is required to evaluate the costs and benefits of public spend-
ing on the public goods that a jurisdiction offers.

A. Costs and benefits without market valuations
Cost-benefit analysis has two objectives:

(1) Costs and benefits are computed to determine if a project is worth-
while – that is, to establish whether W = ∑

B − C > 0.
(2) The objective can be to find precise efficient spending on public goods.

Figure 3.19 shows a public-good project that is worthwhile for all quantities of
the public good less than GE. We see that for G < GE:

W =
n∑

i=1

Bi − C > 0. (3.40)
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Figure 3.19. The objectives of cost-benefit analysis are to determine (1) if W = B − C >

0, and (2) efficient supply of a public good GE when information on benefits or costs is not
revealed in markets.

Social benefit in (3.40) is maximized at the efficient quantity GE, where:
∑

i

MBi = MC. (3.41)

The shaded area indicates the maximal net benefit W obtainable when public
spending on the public-good project provides precisely the efficient quantity GE.
Figure 3.19 looks like a market. Cost-benefit analysis, indeed, attempts to repli-
cate the efficiency of a competitive market by seeking absent information about
costs and benefits.

The public-good project could be a public zoo. The scale G of the zoo is
defined by the number of animals and the types of facilities. The cost of the
animals and providing them with shelter and food may be known (as MC = P
in figure 3.19); however, total benefit

∑
B to the population from the zoo is

unknown. To measure total benefit, estimates are required of how many peo-
ple would visit the zoo and how much they value seeing the animals. It may be
decided to charge user prices to cover costs of the zoo; however, with the facil-
ity still not in existence, estimates are required of the prices that people will be
prepared to pay, which requires estimates of people’s benefits.

If a public-good project contributes to public health or public safety, estimates
are required of the value of a life saved or of a reduction in the probability of
someone being injured or becoming ill. If the project is a new building to expand
a government department, estimates are required of the benefits to taxpayers
from the activities of the additional government officials who would occupy the
new building. For a crime-prevention program, estimates of benefits from the
envisaged reduction in crime are required.

Markets do not exist that allow biodiversity to be valued. A dam may disturb
the habitat of a rare toad. Valuations are then required of the cost of reduced
biodiversity because of the adverse effect on the habitat of the toad.
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Imprecision in cost-benefit analysis
There is imprecision in cost-benefit analysis. Often, the objective is to determine
whether social benefit W can reasonably be expected to be positive. Sensitivity
analysis is used in cost-benefit analysis to determine how conclusions depend on
calculations and guesses that have been made of values of costs and benefits not
expressed in markets.

The rhino
In some countries, there are people who believe that the ground-up horn of a
rhino will overcome their sexual inadequacies or will act as an aphrodisiac on
others. The demand for the horn of the rhino has threatened the viability of rhino
populations. A program to save the rhinos requires a measure of the benefit of
making rhinos safer. How do we measure the value of the life of a rhino? Should
we value the benefits that people in another culture perceive from ingestion of
the ground-up rhino horn? We may value saving the rhino from extinction more
than catering to people’s feelings about their sexual inadequacies.

Saving the rhinos also requires judgments about whether we want to place
a positive value on the incomes of poachers. Poachers may require the protec-
tion of government officials, who can provide privileged access to nature reserves
where, in principle, animals should be safe. The cost-benefit calculation therefore
now takes us into the domain of governments in other countries. What do we do –
or how do we respond – if to save rhinos and other threatened species of animals,
we need to bribe foreign government officials to allow the animals to be saved?
The bribes are part of our costs.

The value of human life
When cost-benefit analysis includes computations of the value of the life of a
person, how do we place a precise value on human life? The value of human life
could be regarded as infinite.

Approaches used to value life include asking people how much they are pre-
pared to pay to avoid a designated probability of death. For example, by this
procedure, a person who is prepared to pay $100,000 to avoid a 1 percent proba-
bility of death values his or her own life at $10 million. However, how much are
people prepared to pay to avoid a 99 percent probability of death? They may be
prepared to pay their entire wealth.

Also, how can values of different people’s lives be compared? Can one per-
son’s life be worth more than the life of another? Decisions may have to be made
between allocating public funds to support research to find cures for diseases that
mainly affect children or other ailments that affect mainly adults and older peo-
ple. An adult has made an investment in education and may have knowledge
and experience that has high market value and provides high personal income. A
child has not yet made an investment in education and has as yet no knowledge
and experience that provides market income. A strict economic approach based
on the value of income lost would place a lower value on the life of a child than on
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the life of an older person who has made investments in education. The value of
a life, however, is more than income lost. Saving the lives of young people, on the
contrary, may be judged more valuable than saving the life of an older person.

Brakes may fail on a car and the driver has no choice but to run over one of two
pedestrians. One is known to be a student who has low income from a part-time
job but is kindhearted and does volunteer work for charity. The other person is a
high-income lawyer who cares only about himself and specializes in finding loop-
holes that allow firms to avoid regulations intended to protect the environment.
The driver realizes that a court of law will compute the value of injuries accord-
ing to a narrow economic criterion of lost personal income. Therefore, it is more
costly to injure the high-income lawyer than the low-income charitable student.

B. Valuation over time
In general, the benefits and costs of public-good projects extend over time. For
most types of public-good projects, costs are incurred today and benefits are in
the future. When a bridge or a highway is built, or defense spending is under-
taken, or a museum is established, the costs are, for example, mostly in the
present and the benefits become available in the future. Sometimes the converse
is the case: benefits are obtained today and the costs are imposed over time on
future generations – for example, through environmental damage.

A project provides a net benefit of (
∑

B0 − C0) during the first year, (
∑

B1 −
C1) during the following year, then (

∑
B2 − C2) in the next year, and so on for

some ongoing period. Because the project provides public-good benefits, the ben-
efits

∑
B0,

∑
B1, and

∑
B2 are summations over the population. A decision of

how to compare benefits and costs at different periods requires the choice of a
discount rate; that is, a rate is chosen at which to “discount” the future, or reduce
benefits in the future compared to present benefits.

The usual presumption is that the discount rate is positive because of time pref-
erence. Benefits today are preferred to benefits tomorrow and costs tomorrow
are preferred to costs today. Time preference is also reflected in a positive mar-
ket interest rate: if we wish to transfer benefits from the future to the present, we
need to borrow at the positive market interest rate. We avoid interest expenses if
costs are tomorrow rather than today.

A zero discount rate gives the same weight to benefits and costs at any time
in the future as to benefits and costs in the present. Future generations are then
given the same weight in evaluation of benefits and costs as present generations –
or we ourselves value our future benefits and costs no differently than our val-
uation of our present benefits and costs. Complete intergenerational altruism
requires a zero discount rate; for example, the future existence of the rhino would
be valued as we value the present existence of the rhino.

Choice of the discount rate can affect conclusions about whether a project
merits public finance. The environment provides benefits that reach far into the
future. A high discount rate increases the likelihood that a project that harms the
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environment will pass the test of cost-benefit analysis because of the lower weight
given to environmental benefits for future generations.

A project with a one-time cost and a one-time benefit
We can consider as an example a project that requires a one-time public expen-
diture this year and provides a one-time benefit next year. The cost today is C0

and benefits next year summed over the population are
∑

B1. With the rate of
discount given as i, the cost-benefit criterion for justification of public finance for
the project is:

W =
∑

B1

(1 + i)
− C0 > 0. (3.42)

If
∑

B1 = 105 and C0 = 100, it follows from expression (3.42) that the project is
justified if the rate of discount i is less than 5 percent. Choosing a discount rate
in excess of 5 percent ensures a decision to reject the project. A discount rate of
less than 5 percent, conversely, ensures a decision to provide public finance for
the project.

A project with benefits for multiple years
A project may have a time horizon of N years. That is, the project may be
expected to provide benefits or to incur costs over N years. If the discount rate
has been chosen as zero so that all future benefits and costs are valued as if they
were incurred today, and we measure benefits and costs at the end of each period,
the net benefit over time from the project is the undiscounted sum:

W =
(∑

B0 − C0

)
+

(∑
B1 − C1

)
+ · · · +

(∑
BN − CN

)
. (3.43)

To discount the future, we choose a positive discount rate, which discounts (or
lowers) future costs and benefits. With a positive discount rate given by i, the
cost-benefit criterion for a public investment is:

W = (B0 − C0) +
∑

B1 − C1

(1 + i)
+

∑
B2 − C2

(1 + i)2
+ · · ·

+
∑

BN − CN

(1 + i)N
> 0. (3.44)

Expression (3.44) shows the present value of the costs and benefits associated
with the project. As we move out in time in expression (3.44) to include future
benefits and costs, we reapply the discount rate again in every year that passes.
The farther we go into the future, the smaller is our valuation today of the future
years’ benefits and costs. When the discount rate i is zero, expression (3.44)
becomes the straight summation of net benefits over time, as shown in expres-
sion (3.43). When the discount placed on the future is infinity, all terms in (3.44)
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except today’s values disappear, and we have the limiting case in which all that
matters is today and now.

When i > 0, we can define a discount factor:

δ ≡ 1
1 + i

< 1. (3.45)

This provides another way of expressing discounting. When we substitute the dis-
count factor from expression (3.45) into the expression for present value (3.44),
we have:

W =
(∑

B0 − C0

)
+ δ

(∑
B1 − C1

)
+ δ2

(∑
B2 − C2

)
+ · · · (3.46)

where δ discounts the future.
In the special case in which benefits and costs are the same in each year and

extend indefinitely into the future, the property of the sum of an infinite series
can be used to express the present value of a project as:

W =
∑

Bi − Ci

i
. (3.47)

What should the discount rate be?
If private-capital markets reflect the time preference of people in society, we
might want to consider using the market rate of interest as the social rate of dis-
count for valuing future costs and benefits of public investment. The market rate
of interest indicates the compensation that has to be paid to people for deferring
consumption to the future, and thereby reflects the market’s valuation of time
preference. If we wish to choose a social rate of discount that differs from the
market interest rate, we need to make a case that private-capital markets are not
efficient or that the market rate of interest does not accurately measure society’s
time preference.

We may regard the environment as a gift of nature that is not the possession of
any generation to do with as it wishes and take the view that future generations
should be treated equally with us in placing a value on environmental benefits and
costs. We would then choose a discount rate of zero to apply to the preservation
of the environment, even though the market interest rate is positive.

The difference between social and private risk might also lead us to choose a
social rate of discount for evaluating costs and benefits of public projects lower
than the market rate of interest. Private capital markets make allowance for pri-
vate risk. Public-investment proposals spread risk over all the population and
therefore should be evaluated at a lower risk-free discount rate.

The major problem is that decisions made today affect yet-unborn populations
who are not present to express their preferences. Future generations may not find
to their liking a high discount rate that was chosen in the past. We may also decide
in the future that the discount rate we chose in the past was inappropriate; that is,
we may regret that society did not choose a lower discount rate that places more
weight on the future, when we ourselves arrive into the future. Looking back
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at decisions that were made in the past, we may wish that previous generations
had been more attentive to the environment and that creatures that had become
extinct had survived.69

C. The discount rate and choice between public projects
Often, cost-benefit analysis involves choosing between alternative public invest-
ments. A choice might be necessary between public investment in a subway sys-
tem and in highway expansion. Table 3.9 shows a subway system that requires
initial nonrepeated public spending of 1,400 and provides indefinite benefits of 60
per year. Expanding a highway system costs 400 (including environmental costs)
and provides benefits of 50 per year for 10 years. After 10 years, the highway
system needs to be expanded because of increased traffic.

TABLE 3.9. CHOICE BETWEEN TWO PROJECTS

Subway Highway

Cost C 1,400 once 400 every 10 years
Benefit each year Bi 60 per year 50 per year
A time horizon of 50 years
Undiscounted total benefit

∑
Bi 3,000 2,500

Undiscounted net benefit
∑

(Bi − C) 1,600 500

Gain from choosing the subway 1,100

A time horizon of 100 years
Undiscounted total benefit

∑
Bi 6,000 5,000

Undiscounted net benefit
∑

(Bi − C) 4,600 1,000

Gain from choosing the subway 3,600

Discounted at i = 5%
Total benefit

∑
Bi 1,200 405 every 10 years

Total net benefit
∑

(Bi − C) −200 +5 every 10 years

A society that does not discount the future and that has a time horizon of 50
years will choose investment in the subway. The gain from choosing the subway
is 1,100.70 The subway is yet more worthwhile if, without discounting, the time
horizon is 100 years. The gain from choosing the subway rather than the highway
system is then 3,600.71 When a discount rate of 5 percent is used, expanding the

69 The dodo bird of Mauritius was declared extinct in 1681. The flightless bird was named a “dodo,”
or stupid, because of its gentle and trusting nature. In 1888, the parliament of the Australian state
of Tasmania voted to place a bounty of one pound on the Tasmanian tiger; in 1936, the animal was
listed as protected; in 1986, it was declared extinct.

70 The benefits
∑

Bi from the subway over 50 years are 3,000, and the cost is 1,400, giving the net
benefit of

∑
(Bi − C) of 1,600. The benefits

∑
Bi from the highway over 50 years are 2,500, and the

cost is 2,000 (the cost is 400 every 10 years), giving the net benefit of
∑

(Bi − C) of 500.
71 The benefits

∑
Bi from the subway are then 6,000, which – after subtracting the initial cost of

1,400 – gives total net benefit from the subway of
∑

(Bi − C) of 4,600. Over 100 years, the highway
requires 10 repeated investments of 400, so the cost is 4,000. The benefit

∑
Bi from the highway

over 100 years is 5,000, giving the net benefit of
∑

(Bi − C) of 1,000 from the highway.
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highway system every 10 years is preferable to building the subway.72 This exam-
ple shows how the discount rate affects the choice between alternative public-
investment projects when costs and benefits of projects are distributed differently
over time.73

D. Income distribution and cost-benefit analysis
Cost-benefit analysis can be influenced by income-distribution consequences of
public-spending decisions.

Changes in incomes because of public spending
Public spending often changes costs and benefits through people’s incomes. Two
alternative bridges may increase incomes of either low- or high-income people.
Because of differences in the value of time, we expect a bridge to provide greater
benefits for high-income people than for low-income people. Low-income peo-
ple, however, might have low incomes because they are cut off by the absence
of a bridge from high-income employment opportunities. When investigating
which bridge should be constructed, cost-benefit analysis should then consider
the future increase in incomes of present low-income people.

Determination of efficient public spending through cost-benefit analysis
requires consideration of income consequences of alternative spending
decisions.

Social welfare functions
Cost-benefit analysis is directed at efficiency, including allowance for conse-
quences for incomes of public investment. If social justice is also a concern (such
as when we care how benefits and costs affect low-income people), an alternative
social criterion is required that incorporates both efficiency and social justice. A
social criterion that allows weight to be placed on efficiency and social justice is

72 Because the subway provides benefits of 60 per year forever, we can use expression (3.47) to
compute the present value of an indefinite flow of benefits of 60 discounted at 5 percent, which
gives 1,200. Because the cost of building the subway is 1,400, the subway has a negative present
value, equal to −200. Highway expansion costs 400 every 10 years and provides benefits of 50 per
year. The present value of benefits of 50 per year for 10 years discounted at 5 percent is approxi-
mately 405, which exceeds the cost of 400.

73 Our example comparing public investment in the subway with public investment in highway expan-
sion has used constant benefits over time, whereas, in practice, we can expect benefits to increase
over time – in particular, from the subway, which can be used to run trains with increasing fre-
quency and with more carriages if demand increases over time. We could elaborate by changing
benefits over time, as well as by allowing for different maintenance costs of the subway and the
highway system and by including the different costs of mass-transit equipment and subway person-
nel compared with costs incurred in bus travel and travel in private cars and the costs of parking.
We could also include the environmental cost of expanding the highway system and computations
for projected loss of life and injury through highway accidents against the probability of a subway
accident.
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known as a social welfare function. We shall study social welfare functions when
we come to the topic of social justice.

Cost-benefit analysis and political decisions
A political representative may succeed in obtaining public spending for a public-
good project that benefits his or her constituency. If the public spending is not
justified by cost-benefit analysis, the politician’s constituents would be better off
if they were given the public money directly rather than the public money being
used to finance the proposed public spending. For example, the cost-benefit cri-
terion is not satisfied if $100 of proposed present public spending provides ben-
efits with a present value of $90. The constituents are better off receiving the
$100 directly. The direct transfer of $100 will provide benefits of $100 (and more,
because the benefit from personal spending in a market exceeds the value of
the money spent). Politicians may not, however, not be able to give away public
money, but they can provide publicly financed public-good projects. Politicians
may be responding to requisites of political support or to rent-seeking activity. In
either case:

Cost-benefit analysis can be compromised by political decisions.

Supplement S3

Supplement S3A: Group size and voluntary public-good
contributions
How does group size affect voluntary public-good contributions? The answer
determines how group size influences effectiveness of collective action. The
objective of collective action can be to provide a public good for consumption
or can be political – to influence policy decisions through campaign contributions
or to provide resources for rent-seeking activities of a special-interest group.

Identical individuals
To compare the effectiveness in collective action of groups of different sizes, we
treat individuals as identical. When we refer to the number of individuals in a
group, we therefore have a common unit of measurement for specifying the size
of the group.

Utility-maximizing choice of own contribution
As in the public-good experiments that were described, an individual i has pre-
determined income yi, which can be allocated between personal private-good
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Figure S3.1. (a) The utility-maximizing choice, given the contributions of others to the public
good. (b) The same utility-maximizing choice.

consumption xi and a voluntary own-contribution gi to a public good. The private
good is competitively supplied, as are inputs for the public good. Therefore, price
equals marginal cost for both the private and public goods. With P indicating the
relative price of the public good, an individual’s budget constraint is:

yi = xi + Pgi . (S3.1)

Total supply G of the public good available to individual i is his or her own-
contribution gi plus the amount Gi contributed by others:

G = gi + Gi . (S3.2)

An individual’s utility function is:74

Ui = Ui (xi , G). (S3.3a)

Figure S3.1a shows the utility function in expression (S3.3a). Income yi in fig-
ure S3.1a is measured in terms of private consumption. Goi is the quantity of the
public good provided by others. The availability of Goi moves the origin for the
individual’s budget constraint from O to O′.

The Nash conjecture for strategic behavior is that others do not change their
decisions in response to an individual’s decision. The Nash choice, therefore,
is made on the basis that Goi will not change in response to the individual’s
own decision. The individual in figure S3.1a therefore maximizes utility given
by expression (S3.3a) subject to the budget constraint in expression (S3.1) and
subject to expression (S3.2) indicating total public-good supply.

With O′ as the origin (because the contribution by others Goi is taken as given),
the utility-maximizing choice is at point H, where the individual has x∗

i of the

74 Recall that we are using the terms personal benefit and utility interchangeably.
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private good and makes the own-contribution to the public good g∗
i (measured

from the origin at O′). Total availability of the public good to individual i (and to
all others) is (Goi + g∗

i ).
The utility-maximizing choice at point H is also shown in figure S3.1b. To

arrive at figure S3.1b from figure S3.1a, we substitute the expressions (S3.1) and
(S3.2) in the utility function (S3.3a) to express utility as:

Ui = Ui (yi − Pgi , Gi + gi ) = Vi (gi , Gi : given P, yi ). (S3.3b)

In the utility function in the form of expression (S3.3b), utility depends on the
choice of the own-contribution gi to the public good and on others’ contributions
Gi, given the relative price P of the public good and the individual’s income yi.

Utility is constant along Vi
1 in figure S3.1b. Therefore:

dVi = 0 = ∂Vi

∂gi
· dgi + ∂Vi

∂Gi
· dGi . (S3.4)

The slope of utility contours such as Vi
1 is therefore:

dGi

dgi
= −

(
∂Vi

∂gi

)/(
∂Vi

∂Gi

)
for dVi = 0. (S3.5)

Expression (S3.5) is the ratio of two marginal benefits (or utilities) of the public
good. The difference in marginal benefit is in who pays for the public good. The
own-contribution gi is personally financed at a marginal cost P = MC; therefore:

∂Vi

∂gi
= MBi − MC. (S3.6)

Others’ contributions Gi provide marginal benefit at no personal cost; therefore:

∂Vi

∂Gi
= MBi . (S3.7)

By substituting expressions (S3.6) and (S3.7) into expression (S3.5), we obtain the
expression for the slope of utility contours such as the Vi

1 curve in figure S3.1b as:

dGi

dgi
= MBi − MC

MBi
. (S3.8)

The reaction function
The reaction function indicates how the own-contribution to the public good res-
ponds (or reacts) to changes in the contribution made by others. The reaction
function is based on the Nash behavioral conjecture that when a decision is made
about an own-contribution to the public good, the decisions of others about their
contributions are taken as given.

The reaction function shows the individual’s best or utility-maximizing
response, given the contribution of others.
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Point H in figure S3.1b is on individual i’s reaction function because the own-
contribution g∗

i has been chosen to maximize individual i’s utility, given the com-
bined contributions Goi of others. At points such as H, we have:

dVi

dgi
= 0 = MBi − MC.75 (S3.9)

Figure S3.2 shows individual i’s change in choice of own-contribution from g∗
i

to g∗
i S when the contribution of others increases from Goi to G′

oi . Point H′ in fig-
ure S3.2 is another point on individual i’s reaction function.

The substitution effect
The response in choice of own-contribution when the contribution of others
changes is a combination of a substitution effect and an income effect. In the case
shown in figure S3.2, there is only a substitution effect. Through the substitution
effect, a person reduces own-contributions to a public good dollar-for-dollar in
response to increased contributions by others. As indicated in figure S3.2, the
slope of the reaction function with only a substitution effect is therefore −45◦.
That is, the substitution effect is −1.

When someone else pays for quantities of a public good from which we ben-
efit, it is as if we have been given additional income. For example, if we con-
tribute $100 to a public good and then someone else contributes an additional
$40, when we reduce our spending on the public good by $40, we have $40 addi-
tional income and still have the benefit of $100 spent on the public good. The

75 We also see in figure S3.1b that given the contribution of others, Goi, MBi < MC if the individ-
ual chooses an own-contribution less than g∗

i and MBi < MC if the individual chooses an own-
contribution greater than g∗

i .
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one-for-one substitution effect is that we can reduce our own voluntary contri-
bution by the amount of increased spending by others and still have the same
quantity of the public good.76

The income effect
We view the public good as a normal good for all individuals; therefore, individ-
ual demand increases with individual income. Also, an increase in income of one
dollar does not increase personal spending on the public good by more than one
dollar; only some share of increased income is spent on the public good. Because
the contribution of others to a public good is equivalent to receiving additional
income, through the income effect, an individual’s demand for the public good
increases when contributions by others increase. The income effect is therefore
positive.

The reaction function with combined substitution and income effects
Figure S3.3 shows the reaction function with combined substitution and income
effects. The substitution effect in response to the increase in contributions of oth-
ers from Goi to G′

oi is again shown as a change from point H to point H′ and
a one-for-one decrease in own provision from g∗

i to g∗
i S. The positive income

effect increases own provision by (g∗
iT − g∗

i S). The reaction function with com-
bined income and substitution effects joins points H and H′′. The combined sub-
stitution and income effects reduce the own-contribution from g∗

i to g∗
iT .

How large is the combined substitution and income effect?
The size of the income effect depends on the share of income spent on the public
good. We denote by 0 > μ > 1 the share of an additional dollar of income spent
on the public good. The slope of the reaction function is therefore {(−1 + μ) >

−1}. In general, we expect the income effect expressed in μ to be small because
of the small share of any one good in total personal spending. Often, therefore, it

76 From the individual’s budget constraint (S3.1), we obtain:

G = (yi − xi )
P

+ Gi .

The utility function in expression (S3.3a) can be re-expressed as:

Ui (xi , G) = Ui
(

xi ,
yi − xi

P
+ Gi

)

or:

Ui (xi , G) = Ui
(

xi ,
( yi

P
+ Gi

)
− xi

P

)
.

Utility thus depends on the sum:
[( yi

P

)
+ Gi

]

and not on the composition of own-income and public-good contributions by others.
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Otherś contributions 
to the public good Gi 

Own-contribution to
the public good gi gi* 

G0i 
H 

V1
i  

G0i  
H ′

Reaction  
function  
with only  
substitution 
effect

Reaction  
function  
with  
combined  
income and  
substitution 
effects

H

Negative substitution effect 

″′
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is a reasonable approximation to omit income effects from consideration unless
there are circumstances that suggest income effects are high.77

When others spend an additional dollar on a public good, through the substi-
tution effect, personal own-spending on the public good falls by one dollar and
income increases by one dollar. Because the public good is not the only good on
which spending takes place, the entire dollar of additional income is not spent on
the public good (that is, 0 > μ > 1), and the income effect is less than 1. There-
fore:

The substitution effect is greater than the income effect.

Consequently, as in figure S3.3:

The slope of the reaction function combining substitution and income
effects is negative.

Nash equilibrium for voluntary contributions
Figure S3.4a shows the reaction functions R1 and R2 of two people. The Nash
equilibrium for the contributions to the public good is at point N, where the reac-
tion functions intersect. At the point N, individual decisions are consistent in that
both persons maximize utility given the contribution of the other. We denote the

77 Income effects can be expected to be high when wages change.
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Figure S3.4. (a) The Nash equilibrium for voluntary contributions. (b) The Nash equilibrium
and efficient contributions to the public good.

total quantity of the public good voluntarily supplied in the Nash equilibrium at
N by GN, where:

GN = gN
1 + gN

2 . (S3.10)

Efficient contributions
The indifference curves VN

1 and VN
2 in figure S3.4b show the two persons’ utilities

in the Nash equilibrium at N. The shaded area bounded by the indifference curves
VN

1 and VN
2 indicates Pareto-improving outcomes relative to the Nash equilib-

rium at N (in the shaded area, both people are better off than at N). Pareto-
efficient contributions to the public good are along the contract curve CC′ – that
is, no change can be made from points along CC′ to make one person better off
without making the other person worse off. Because indifference curves are tan-
gential along the contract curve CC′, it follows that:78

MB1 − MC
MB1

= MB2

MB2 − MC
. (S3.11)

Efficiency of public-good supply on the contract curve is confirmed by rearrang-
ing expression (S3.11) to establish:∑

i

MBi = MC. (S3.12)

The two individuals are identical; therefore, their Nash contributions at point
N are equal. At point E on the contract curve where utilities are VE

1 and VE
2 ,

78 See expression (S3.8).
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efficient contributions to the public good are also equal. That is, both the Nash-
equilibrium point N and the efficient equal-contributions point E are on the 45◦

line from the origin. We denote the total efficient combined contributions at point
E by GE, where:

GE = gE
1 + gE

2 . (S3.13)

A measure of the inefficiency of the Nash equilibrium
We now have a measure of the inefficiency of voluntary supply in the Nash equi-
librium.

The ratio GN/GE measures the inefficiency of voluntary Nash contribu-
tions to a public good.

We wish to determine:

What happens to GN/GE as group size increases?

Changes in the efficient quantity as group size increases
Figure S3.5a shows how the efficient quantity of the public good increases as
group size increases. In the case in figure S3.5a, there are three individuals.79 In
the general case, for any group size n, social benefit from the public good is:

W =
n∑

i = 1

Bi − C. (S3.14)

The efficient quantity GE is determined by:

n∑
i = 1

MBi = MC. (S3.15)

Therefore, as in figure S3.5a, the efficient quantity increases as n increases, from
GE

1 when n = 1 to GE
2 when n = 2, and GE

3 when n = 3.80

Thus:

dGE

dn
> 0. (S3.16)

79 In figure S3.5a, each of three identical individuals has willingness to pay for the public good as
given by MB1. The vertical summation of the identical MB functions gives willingness to pay for
groups of two and for three individuals. The increase in the efficient quantity of the public good
when group size increases is independent, of course, of whether people have identical willingness
to pay for public goods.

80 In figure S3.5a, for any quantity of the public good, it is Pareto-efficient to allow additional poten-
tial beneficiaries access to the public good. However, when the number of beneficiaries increases,
the efficient quantity also increases.
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The change in the Nash-equilibrium quantity as group
size increases
With people identical and individual Nash contributions therefore equal, we have
for person 1:

gN
1 = gN = GN

1 + gN

n
. (S3.17a)

Here, GN
1 denotes the total contributions of all people except person 1 in the

Nash equilibrium.
Expression S3.17a can be solved to obtain the equal Nash contribution of each

person i in the group as:

gN = GN
i

(n − 1)
. (S3.17b)

When n = 2, expression (S3.17b) indicates that:

gN = GN
i . (S3.17c)

That is, as we saw, the Nash equilibrium when n = 2 is on the 45◦ line from the
origin.

In figure S3.5b, the Nash equilibrium for n = 2 is again shown on the 45◦ line
at point N. With only a substitution effect, as n increases beyond 2, the Nash
contribution decreases along the 45◦ line from point N. With a positive income
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effect, the individual Nash contribution decreases on the line with greater slope
than 45◦. In either case:

dgN
i

dn
< 0. (S3.18)

The change in total Nash contributions with only a substitution effect
With only a substitution effect, the total Nash contribution GN remains un-
changed as group size increases:

dGN

dn
= 0. (S3.19a)

Nash contributions with a positive income effect
What happens to total Nash contributions GN when there is a positive income
effect? To answer this question, we look at the effect of increases in group size
on individual Nash contributions. Figure S3.6 shows the tendency for personal
Nash contributions to go to zero as group size increases. We do not now need to
regard people as identical. Person 1 chooses g∗

1 at point N1 when no one else is
contributing to a public good and chooses g∗

2 at point N2 when others contribute
G1. The amount G1 provided by others becomes the origin for measuring person
1’s voluntary contributions after G1 is provided. We see the one-to-one negative
substitution response to provision by others of G1 and the positive income effect.
More people joining the group increases the quantity of the public good available
to person 1. When others contribute the quantity Gm, person 1’s demand g∗

3 for
the public good at point N3 requires no personal spending; person 1 does not
contribute to the public good because the contributions of others satisfy personal
demand. N1, N2, and N3 are points on person 1’s reaction function. We see that
contributions by others tend eventually to result in complete free riding.

Thus, with a positive income effect:

dGN

dn
≥ 0. (S3.19b)
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Group size and inefficiency in the Nash equilibrium
If there is only a substitution effect:

d(GN/GE)
dn

< 0. (S3.20)

There is only a substitution effect and no income effect if the utility function is of
the form:

U(x, G) = x + B(G). (S3.21)

For usual specifications of utility that include an income effect, the result
remains as in expression (S3.20). In particular, the income effect can be expected
to be small for any one public good, given the many goods on which income is
spent.

We therefore conclude that, quite generally:

When group size increases, total Nash-equilibrium voluntary contributions
to a public good become less efficient as measured by GN/GE.

Group size and the benefits of enforced payment
If GN/GE decreases with group size:

Larger groups benefit more from payments enforced through taxation.

Governments confront problems of asymmetric information in seeking to deter-
mine efficient spending on public goods; nonetheless, problems of asymmetric
information aside, the larger the size of the group of beneficiaries from a public
good, the greater are the benefits when the group delegates to government
the responsibility for financing public goods through taxation. Still, setting the
asymmetric-information problem aside does not mean that the asymmetric-
information problem is not present to be resolved: we are returned to the Clarke
tax, user prices, and the Tiebout locational-choice mechanism as means of elic-
iting personal information and to cost-benefit analysis as means of seeking to
compute costs and benefits not revealed in markets.

Changes in income distribution
We can also ask:

How do changes in income distribution affect total Nash voluntary contri-
butions to a public good?

We ask this question without presuming that people necessarily have identical
willingness to pay for public goods or identical incomes. Indeed, if incomes are
originally identical, a change in income distribution makes incomes unequal. The
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following conclusion applies to changes in income distribution in a Nash equili-
brium:

Total voluntary Nash-equilibrium contributions GN to a public good are
unaffected by changes in income distribution, as long as people make posi-
tive contributions in both the original and new Nash equilibrium.81

If total efficient supply GE of a public good were independent of income distri-
bution, the measure GN/GE would also be independent of income distribution.
Efficient supply GE, however, does depend on income distribution. Whether GE

increases or declines depends on whether income is redistributed to people with
greater or smaller demand for a public good.82

Public goods and rent seeking
When benefits sought are private goods (or private income), increases in the
number of rent seekers tend to increase rent dissipation and thereby the social
cost of rent seeking.83 The rent-seeking prize, however, may be a public good
that collectively benefits a group of individuals; each individual rent seeker then
makes a private voluntary Nash contribution to the group’s total resources avail-
able for rent seeking to obtain the benefits of the public good. Now, personal con-
tributions are not personal payments that add to the total availability of a public
good. The personal contribution to group rent seeking that an individual makes
increases the probability that the group will be successful in obtaining the politi-
cally assigned rent. The principles that apply to personal contributions to public
goods also apply to personal contributions to resources available for a group’s
rent-seeking activity. In particular, the one-to-one substitution effect limits total
use of resources in rent seeking; because of the substitution effect, when group
size increases, preexisting group members commensurately reduce their own con-
tributions to the group’s total rent-seeking resources that are used in contesting
the public-good rent. With positive income effects, the tendency is (as shown in
figure S3.6) for individuals to cease contributing as group size increases.

Supplement S3B: Property taxes and incentives
for zoning
When property taxes finance public spending, the choice of the quality of hous-
ing determines the taxes that people pay. The choices of a location in a Tiebout

81 The conclusion is based on the one-for-one substitution effect and on the equivalence of increases
in income and increases in contributions by others to public goods. The requirement that people
make positive contributions to the public good ensures that the latter equivalence holds. If individ-
ual i is not contributing to the public good when a quantity GN of the public good is being provided
in a Nash equilibrium, then MBi (GN) < MC = P and the individual prefers additional income to
someone else increasing contributions to the public good.

82 If people differ in preferences and/or incomes, income redistribution changes the MBs that are
summed to determine efficient supply according to

∑
MB = MC.

83 See chapter 2.
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Figure S3.7. The substitution effect and zoning laws.

jurisdiction and of housing within the jurisdiction are voluntary. With property
taxes financing payment for public goods, individual and family tax burdens
depend on the quality of housing of others. People who live in a more modest
house pay less for housing, which is personal consumption; through the property
tax, they also contribute less to paying for public goods – or, if they live in gov-
ernment housing, they may not contribute at all.

Choice of the quality of housing – and of location in a particular jurisdiction –
can be viewed as a Nash equilibrium. Figure S3.7 is another description of the
one-to-one Nash-equilibrium substitution effect for public goods. The marginal
willingness-to-pay function MB1 of person 1 depicted in figure S3.7 is indepen-
dent of income; there is no income effect. If no one else were to contribute to
paying for the public good, person 1 would choose voluntarily to supply the quan-
tity g∗

1 (the public good then provides exclusive private benefit to person 1). The
origin for measuring g∗

1 is 0.
When others in the jurisdiction contribute to the public good by providing the

quantity G01, person 1 still wants the total quantity g∗
1 (there is no income effect)

and in the Nash equilibrium personally pays for the difference (g∗
1 − G01) as an

own-contribution. The origin for person 1’s own-contribution has moved to G01.
The one-to-one substitution effect is that person 1 has reduced his or her own
contribution precisely by the quantity G01 that others have provided.

If the amount provided by others increases to G′
01, the origin for person 1’s

own contribution correspondingly moves to G′
01. In the Nash equilibrium, person

1 then provides the smaller amount (g∗
1 − G′

01) as an own-contribution.
Modest or expensive houses can be built in the jurisdiction. If everyone bene-

fits equally from the public good, people with a demand for modest housing gain
through free riding because of the lower property taxes that they pay to finance
the public good. Behavior can also be strategic: people may choose low-value
housing to reduce their contributions through property taxes to financing public
goods.

In figure S3.7, through the property tax, occupants of a modest house will pro-
vide person 1 with G01 of the public good in the Nash equilibrium; occupants of
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an expensive house will, however, provide person 1 with G′
01. At the same time,

person 1 is reciprocally providing others with public goods through his or her
property taxes, which are determined by the value of person 1’s house.

To avoid free riding, residents of the jurisdiction who want high-value housing
have an interest in zoning laws that ensure that fellow residents in the jurisdiction
also live in expensive houses.

The one-to-one substitution effect for public goods explains the incentives
for zoning laws when property taxes finance local public goods.

Supplement S3C: Other approaches to private payment
for public goods
We have viewed voluntary payment for public goods in terms of non-cooperative
Nash equilibria and substitution and income effects. There are other approaches
and suggestions.

Deviation from cooperation
We could begin from initial conditions where members of a group with a collec-
tive objective cooperate and do not free ride. If the group is sufficiently small,
individual behavior may be observable and social pressures may deter free rid-
ing. The question about effectiveness of collective action of the group is then
framed in terms of ability of the group to monitor behavior and to detect and
penalize or ostracize free riding. The advantage of small over large groups is that
free riding can be more readily detected; that is, the advantage of small groups is
in the monitoring of individual behavior. Thus, in chapter 2, small interest groups
were described as having organizational advantages over voters at large.

For a small group in which individual behavior is observable, initial coop-
eration can be presumed and the effectiveness of collective action depends
on monitoring of contributions of members of the group.

In large anonymous groups, such as voters, the Nash behavior that we have
described is appropriate.

Joint supply of private and public goods
There have been proposals that the free-rider problem can be overcome when
private and public goods are jointly supplied. For example, an interest group can
provide private benefits such as magazines and personal advice for which people
are required to pay. The profits from sale of the private good can then be used
to finance a public good from which members of the group benefit, such as the
collective action or lobbying of the interest group. Of course, for such financing
of the public good to be possible, the interest group needs to be the monopolistic
supplier of the private goods; otherwise, if there were competition in supply of
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the private good, sellers that provide only the private good and do not bundle
the private and public goods would provide the private good at lower cost than a
seller that bundles. Buyers who purchase the private good from the non-bundling
seller would pay less and still benefit from the public good.

Voluntary financing public goods through lotteries
Spending on public goods is often financed through proceeds of lotteries. In this
case as well, there is bundling or joint supply of a private and public good; the pri-
vate good is the expected value of the prize in the lottery. Such lotteries provide
greater total contributions to public goods than private voluntary Nash contribu-
tions. In providing voluntary contributions to a public good through purchase of
lottery tickets, people also receive the private benefit of the chance of winning
the lottery and therefore they spend more on lottery tickets than if they were
contributing only to public goods. Part of the spending on lottery tickets finances
the private-good prize to the winner of the lottery, but more is still available for
spending on public goods.

Supplement S3D: An efficient economy with public
and private goods
Supplement S1A provided a general-equilibrium picture of an economy with only
private goods. General equilibrium can similarly be illustrated in an economy
with private and public goods. The condition for efficient supply of public goods
can thereby be derived in general equilibrium. For exposition, an economy is
described with one private and one public good. Figure S3.8a shows an economy’s
production-possibilities frontier for a private good X and public good G. Com-
petitive supply of factors of production ensures that production in the economy
is efficient and therefore on the production-possibility frontier (see supplement
S1A). The public good is simultaneously available to the entire population. The
curve DE shows the feasible consumption possibilities available to person 2 when
person 1 has utility maintained at U1. The highest utility for person 2, U max

2 , is at
point F, where public-good supply is G∗. The economy produces at point C on
the production-possibility frontier, where total production of the private good in
the economy is X∗, which is divided such that person 1 receives x∗

1 and person 2
receives x∗

2 . The outcome is Pareto-efficient because the outcome has been found
by holding the utility of one person constant and maximizing the utility of the
other; one person has been made as well off as possible, without reducing the
utility of the other person. At points J and H on the production-possibility fron-
tier, no quantity of private good is available for person 2. Between points J and
H, maintaining person 1’s utility at U1 provides the positive quantities of private
goods for consumption by person 2 that are given by the height of DE.

The slope of U1 is the marginal rate of substitution MRS1 for person 1 between
the public and private good. The slope of the production-possibility frontier MRT
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Figure S3.8. (a) Efficient choice of public and private goods. (b) Multiple efficient outcomes.

is the ratio of marginal costs of the public and private good. The derivation of the
efficient frontier DE implies that at efficient point F, the slope of DE is:

MRS2 = MRT − MRS1. (S3.22)

This implies:

MRT =
∑

i

MRSi, (S3.23)

which is the general-equilibrium form of the Samuelson condition for efficient
supply of public goods.

We have the definitions:

MRSi ≡ MBi
G

MBi
x
, i = 1, 2 (S3.24)

MRT ≡ MCG

MCx
. (S3.25)

In the competitive market for the private good:

MB1
x = MB2

x = PX = MCX. (S3.26)

Substituting expression (S3.26) into expression (S3.23) returns us to the partial-
equilibrium form of the Samuelson condition that we have used:∑

i

MBi
G = MCG. (S3.27)

In figure S3.8b , the level of utility held constant for person 1 when maximizing
person 2’s utility has been increased from U1 to U ′

1. The feasible-consumption
frontier DE for person 2 contracts to the frontier D′E′ and utility is maximized
for person 2 at point F ′. Person 2 has less of the private good at point F ′ than
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previously at point F. Both people have less of the public good at point C ′ than
at point C.

Both points C and C′ are efficient production points on the production-
possibilities frontier. For different utility levels held constant for person 1 (or
for person 2), we obtain different Pareto-efficient production combinations. In
an economy with only private goods, there are likewise many Pareto-efficient
outcomes (see supplement S1A).

What has been shown here? This demonstration, which is based on Samuelson
(1955), re-expresses the partial-equilibrium efficiency condition for public-good
supply

∑
MB = MC in the general-equilibrium form

∑
MRS = MRT. However,

all considerations about asymmetric information that we previously noted apply
to the general-equilibrium portrayal. Personal marginal benefits are subjective
information; therefore, the efficient Lindahl solution is infeasible and efficiency
cannot be based on voluntary payments for public goods. Without information on
personal marginal benefits, the points F or F ′ that determine the efficient quantity
of the public good cannot be located.

Summary
This chapter has considered public goods, which provide collective benefit. Sec-
tion 1 described types of public goods.

1A. We began with one person living alone and considered how increases
in the population give rise to goods that provide collective benefit.
Public goods can be pure or congested. Exclusion from the benefits
of public goods may be possible, technically impossible, or impossible
at reasonable cost. For pure public goods, exclusion is inefficient. We
saw how dilemmas arise when people refuse to contribute to paying
for public goods.

1B. The competitive market outcome for a public good is efficient, as for
a private good, but the public-good market equilibrium cannot be
implemented because of asymmetric information. The consensus Lin-
dahl voluntary-payments equilibrium, which is the efficient solution
for financing public goods, likewise cannot be implemented. Free-
riding incentives can be described as a prisoners’ dilemma, which
is based on the Nash behavioral conjecture. In contrast, the Lin-
dahl mechanism describes demand responses to cross-subsidization.
Experimental evidence shows that contrary to the predictions of
rational behavior under the conditions of the prisoners’ dilemma, vol-
untary cooperation often takes place in payment for public goods.
People may be acting on a presumption of a social norm of mutual
trust. In the final round of public-good games, instances of cooper-
ation decline. There is less cooperation among economics students.
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Cooperation can reflect expressive behavior. Whatever the outcome
of the experiments, societies do not rely on voluntary financing of
public goods of the prisoners’-dilemma type. More complex public-
good games were described in which contributions are sequential and
for which benefits require achieving a threshold of spending.

1C. Weakest-link and volunteer public goods have a structure that dif-
fers from the prisoners’ dilemma. Incentives for free riding are not
present for weakest-link public goods; people do not want to free ride
but rather want to pay contingent on everyone paying. Incentives for
volunteer public goods are described by the game of chicken; supply
for volunteer-type public goods depends on social conventions and
inclinations of personal behavior.

1D. National security is another type of public good in which the benefits
depend on own spending and the spending of adversaries. The objec-
tive of spending is deterrence. The Nash equilibrium of the prisoners’
dilemma results in inefficient countervailing spending. Contributions
to national security are also subject to an internal prisoners’ dilemma.
Because deterrence of aggressors can provide public-good benefits
that can extend to residents of other countries, there are gains from
forming defense coalitions; problems of free riding can then occur,
with countries joining a defense alliance but relying on the spending
of larger countries to provide the public good of deterring aggressors.
War is an example of rent seeking; the rent-seeking prize for aggres-
sors is benefits obtained through access to other societies’ income
and wealth. Democracies do not initiate wars. Countries with the
most resources do not necessarily win wars. Technology has dimin-
ished the advantage of countries with large populations over coun-
tries with small populations. Terrorism involves asymmetric warfare.
When terrorists have a supreme-value ideology, deterrence based on
threats of harm to an adversary is ineffective; negotiating is also inef-
fective in stopping supreme-value terrorism in the long run because of
the supreme-value objectives. Evidence indicates that supreme-value
terrorists do not have low incomes. Defense against terrorism intro-
duces moral dilemmas. Terrorism also imposes social costs through
social divisions on the issue of whether appeasement is possible – or
desirable.

Section 2 of this chapter considered the public-good information problem.

2A. The incentives to free ride in prisoners’-dilemma-type public goods
underlie the case for delegating responsibility to governments to
use legal coercion (or taxation) to compel payment for public
goods. Governments then still face the asymmetric-information prob-
lem. We therefore considered means of solving the public-good
asymmetric-information problem.
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2B. The Clarke tax is a preference-revelation mechanism that, in princi-
ple, can solve the asymmetric-information problem. The Clarke tax,
however, is not used. The objective of using the Clarke tax is to
obtain information to allow efficient outcomes, but the outcomes of
the Clarke tax could be socially unjust and politically inexpedient.

2C. User prices elicit information about valuation by applying the ben-
efit principle to paying for public goods. The free-rider problem is
solved because a market for use is created in which people need
to pay in order to benefit. Means of exclusion are necessary. User
prices are distinct from personal Lindahl prices, which would effi-
ciently finance a public good and also permit efficient free access.
User prices can be direct or indirect. Self-financing user prices may
not exist, including in cases where the cost-benefit criterion is satis-
fied. User prices may allow private supply, thereby raising issues of
public policy toward privately owned natural monopoly. User prices
allow people to make personal decisions through the option not to
pay; in contrast, financing through taxes based on the ability-to-pay
principle can result in people paying for public goods from which they
do not benefit. User prices, however, can inefficiently exclude and can
be regarded as unjust because payment for public goods is indepen-
dent of income; user prices are, in these regards, like all prices. User
prices are a means of escaping cases of inadequate government sup-
ply of education and health care. We considered user prices in the
context of prisons and police. Societies have made different choices
regarding the scope of reliance on user prices.

2D. The Tiebout mechanism elicits information through locational
choice. Free riding is impossible because of the requisites to locate
and pay taxes in a jurisdiction in order to benefit from the public
goods that the government of the jurisdiction finances (or provides).
The Tiebout mechanism seeks to replicate a market and is a response
to the proposal that public goods require centralized government pro-
vision. Although the Tiebout locational-choice mechanism solves the
asymmetric-information problem, the Tiebout solution of separation
by preferences into different jurisdictions is “second-best” because of
natural monopoly and inefficient cost-sharing; the efficient Lindahl-
consensus solution requires that people who value a public good dif-
ferently share costs in a single jurisdiction. However, separation into
separate jurisdictions may be inevitable when the only way for people
to reveal their preferences credibly is to stay in or leave a jurisdiction.
Location choice efficiently provides public goods when people want
different types of public goods because then issues of sharing costs do
not arise. Politics can prevent application of Tiebout prices; in gen-
eral, taxes are not set as Tiebout prices but rather are influenced by
income distribution and wealth, including the value of property. In
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practice, also, personal opportunities for locational choice depend
on personal income and wealth, thereby reflecting ability to pay
rather than only willingness to pay. Housing prices embody locational
monopoly rents when a jurisdiction provides public goods that are
not sufficiently replicated elsewhere; exclusion occurs because people
who are prepared to pay for the public goods are unwilling or unable
to pay the locational rents that make the “exclusive” housing expen-
sive. Non-locational sharing of costs can take place through “clubs.”
Where there is no asymmetric information and personal costs and
benefits are known, as in the example of sharing the costs of a road
by owners of trucks and cars, beneficiaries of the public good are
involved in a cooperative game of sharing costs. Cost sharing can be
described as determined by bargaining; in particular, the Nash bar-
gaining solution can be applied to determine cost sharing.

The last section of this chapter described cost-benefit analysis as a means of
attempting to solve the public-good asymmetric-information problem by seeking
information not revealed in markets.

3A. We considered the challenges of finding valuations not revealed
in markets; cost-benefit analysis seeks values of life, time, health,
reduced likelihood of accidents, quality of the environment, biodi-
versity, and other benefits or costs that are not revealed in markets.

3B. Cost-benefit analysis requires means of comparing benefits and costs
over time. A discount rate needs to be chosen. Choice of the rate
of discount can determine whether public-spending proposals are
socially worthwhile. The market rate of interest is a candidate for
an indicator of the rate of discount; however, a case can also be
made that the market rate of discount is excessively high in not ade-
quately representing preferences of future generations – and also in
not accounting for risk-spreading in government spending. We also
saw how “regret” can arise concerning past decisions about the dis-
count rate.

3C. The example of the alternatives of a subway and highway expansion
showed the consequences of using different discount rates to choose
between public projects.

3D. Cost-benefit calculations include changes in incomes due to pub-
lic spending. When income-distribution consequences are a concern,
another criterion for decision making is required; we shall study social
welfare functions when we consider the social objective of social jus-
tice. Political decisions can compromise cost-benefit analysis; govern-
ments do not extensively rely on cost-benefit analysis for making deci-
sions on public spending. Often, political choices are simply made.
Political choices are inefficient if people value money directly more
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than the benefits of spending the same amount of tax revenue on a
public project. Rent seeking is a political distraction from cost-benefit
analysis.

The supplements to this chapter extended the investigation of public goods.

S3A. In the Nash equilibrium, the effect of increases in group size on total
voluntary private contributions to public goods depends on coun-
tervailing substitution and income effects. A measure of the effec-
tiveness of collective action of a group is the proportion of effi-
cient total voluntary spending achieved in the Nash equilibrium. In
general, groups become less effective in collective action as group
size increases. Larger groups benefit more, therefore, from payments
enforced through taxation. Nash-equilibrium voluntary private con-
tributions to public goods are independent of changes in the distri-
bution of income, if positive personal contributions continue to be
made before and after the redistribution of income. With rent seekers
making Nash contributions, rent dissipation in group quests to obtain
public-good rents is independent of the number of rent seekers in a
group, if there are no income effects.

S3B. In the Tiebout locational-choice mechanism with public goods
financed by property taxes, Nash-equilibrium payment of taxes
through choice of location is determined by the value of houses on
which the property taxes are levied. If all people derive equal benefit
from public goods, the best-off people are those with the lowest-value
houses, who free ride on payments by people who have chosen higher
value housing. Because of the public-good substitution effect, people
who want higher-value housing therefore have incentives for zoning
laws that restrict or disallow low-income housing.

S3C. Other approaches to private payment for public goods do not rely
on non-cooperative Nash equilibrium. The effectiveness of collective
action can be viewed in terms of departures from an initial cooper-
ative outcome; cooperation as the point of departure explains the
effectiveness in collective action of small groups in which monitor-
ing allows free riders to be readily detected. Public goods can be
provided jointly with private goods, if private goods are not com-
petitively supplied. Public goods financed through lotteries are also
provided jointly with private benefit; more is provided for paying for
public goods than total voluntary-payment Nash-equilibrium contri-
butions to public goods.

S3D. The condition for efficient supply of a public good was re-expressed in
general-equilibrium terms. The general-equilibrium representation
changed none of our conclusions about public goods.
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Societies assign responsibilities for financing public goods to governments
because of the asymmetric-information problem and the associated incen-
tives to misrepresent preferences (or free ride). In this chapter, we study

the financing of public goods by governments. Our focus is on efficiency rather
than social justice.

In investigating how efficient public finance for public goods might be
achieved, we face practical impediments. Political and bureaucratic principal–
agent problems can prevent efficient outcomes in the public interest. Our con-
clusion from chapter 3 is that governments remain subject to the asymmetric-
information problem; governments cannot observe and so do not know the true
subjective benefits

∑
MB that public goods provide to a population.

Without revelation of personal preferences through the Clarke tax, we could
hope that governments have nonetheless been successful in using cost-benefit
analysis to approximate

∑
MB. That is, ideally we would want governments to

have used cost-benefit analysis to attempt to identify the efficient public spend-
ing that the government’s taxes will finance. Because of the principal–agent prob-
lems, we cannot predict that attempts at cost-benefit analysis will necessary have
been made; indeed, in practice, decisions regarding public spending are political
and are revealed when a government presents its budget.

The Tiebout locational-choice mechanism is based on choice among govern-
ments. The asymmetric-information problem is solved when people voluntarily
group themselves into government jurisdictions according to their preferences for
different public goods.1 We cannot, however, necessarily rely on the locational-
choice mechanism always to solve the preference revelation problem and so to
provide governments with information on

∑
MB. User prices also lead people

to reveal information about their preferences; user prices where feasible are an
alternative to the taxation that we now consider.

In this chapter, we shall not focus on the asymmetric-information impedi-
ments to financing public goods. We shall be concerned with the consequences
of using public finance to provide public goods. We accept that a role for govern-
ment through taxation and public finance is required because of the asymmetric-
information problem that prevents efficient financing of public goods through
voluntary payments. Our premise for this chapter is:

Governments can solve the free-rider problem by making payment for pub-
lic goods compulsory through taxes.

In practice, this premise leaves us with governments levying compulsory taxes to
pay for public goods that they are not sure how people value. The public goods
are, however, needed; we know that people have demands for public goods; and
that reliance on voluntary payments will result in under-supply or perhaps no
public goods at all. We have no recourse, therefore, but to turn to government.

1 As we saw, the first-best Lindahl voluntary pricing outcome is not achieved when people want
different quantities of public goods but nonetheless the outcome is a feasible second-best solution.
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Although governments face asymmetric information, at least through compul-
sory taxation, governments solve free-rider problems. The resources for spending
on public goods with be forthcoming through tax revenue, even if governments
do not have the information required to spend the tax revenue efficiently.

We shall not in this chapter ask normative questions about the desirable
structure of taxation. That is, we shall not ask whether different goods should be
taxed at lower and higher rates; nor shall we ask about the desirable structure
of income taxes and for example whether income taxes should be progressive
(that is, whether people with a higher income should pay a greater share of their
income in taxes). We leave these questions, which concern “optimal taxation”
and which involve trade-offs between efficiency and social justice, to later.

Section 1 of this chapter describes the excess burden of taxation and conse-
quences for public finance for public goods; section 2 looks at tax evasion; and
section 3 describes government borrowing (or bond financing) as a means of fi-
nancing public spending on public goods. Normative questions in this chapter are:

How should the condition for efficient public spending
∑

MB = MC be
amended when spending on public goods is financed by compulsory taxa-
tion rather than by voluntary personal contributions?

How should governments respond when tax evasion can take place?

When should governments ideally use borrowing rather than taxes to fi-
nance public spending on public goods?

4.1
Taxation
We now look at financing of public goods through taxation. The responsibility for
financing public goods has therefore been delegated to governments.

What are the consequences of tax-financing of public goods if we pretend
that there are no principal–agent problems and that governments do not
confront asymmetric-information problems?

A. Efficient tax-financed public spending
When taxes are used to finance public goods, an efficiency loss known as the
excess burden of taxation is present. The excess burden arises for both direct and
indirect taxes:

A direct tax is paid when income is earned.

An indirect tax is paid when income is spent.
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We begin by describing the excess burden of a personal income tax, which is a
direct tax.

The excess burden of an income tax
In figure 4.1, SL is the labor-supply function of an individual who receives a given
hourly wage determined in a competitive labor market as w. If there is no taxa-
tion, the person chooses to work L2 hours. A proportional income tax at a rate
of t percent reduces the net-of-tax wage per hour to w(1 − t), and hours worked
decline to L1.2

The tax affects market behavior through the reduction in labor supply from
L2 to L1. The change in market behavior is a substitution response. Free time or
leisure is substituted for productive time.3

The tax leaves unchanged the individual’s given competitively determined
gross (before-tax) market wage w. Because of the change in labor supply, gross
(before-tax) income in figure 4.1 has declined from AEHO to ABJO. Net-of-tax
income is DCJO. The difference between gross income and net-of-tax income is
ABCD, which is paid as taxes to the government.
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Figure 4.1. The excess burden of taxation.

2 In general, income taxes are not proportional. For exposition of the idea of the excess burden of
taxation, we now look at a tax imposed at a single rate.

3 The labor-supply response to a tax consists of the substitution effect and also an income effect. The
income effect is that lower real income because of increased taxation reduces demand for leisure
(which is a normal good) and therefore increases labor supply. The substitution effect reduces labor
supply. Therefore, in principle, a labor-supply function could have a negative slope. The labor-
supply function in figure 4.1 and subsequent labor-supply functions are based on the substitution
effect alone.
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The excess burden of the income tax in figure 4.1 is revealed by asking the
person being taxed one of the following two questions:

(1) How much are you prepared to pay to avoid the government levying
the tax on you?

(2) If the tax is levied, how much does the government have to give you
to compensate you for the tax?

The first question presumes that the tax is not levied and asks how much the
person would have been willing to pay to avoid the tax. The second question
presumes that the tax is in place and asks how much the person requires as com-
pensation for the tax having been levied. The answers to both questions are, of
course, subjective information.

In seeking answers to questions (1) and (2), we need to know whether the per-
son in figure 4.1 feels that he or she is deriving benefit from the taxes paid to the
government. If there is benefit, the taxes paid are not a personal loss but are the
consequence of delegation to government of the responsibility to finance public
goods. Indeed, the payment of taxes could happen to be the amount (of course,
this is unlikely) that the person would pay voluntarily in the Lindahl consensus
outcome for personal payments for public goods. Still:

The tax has imposed a personal loss.

The personal loss is the additional or excess burden of taxation shown in figure 4.1
as the area BEC: the person whose labor supply is shown in figure 4.1 is prepared
to pay BEC to avoid paying the tax and has to be compensated by the amount of
money BEC for paying the tax.4

Supplement S4A: The excess burden with substitution and income effects

The answer to question (1) about how much the individual is prepared to pay
to avoid the tax is often called the equivalent variation because this is the equiv-
alent amount of income that, if taken away when there is no tax, results in the
same disutility as when the tax is imposed. The answer to question (2) about
how much income the individual requires as compensation after the tax has
been imposed is called the compensating variation. In figure 4.1, the excess
burden of taxation BEC is the answer to both the questions. Figure 4.1 is based
on the substitution effect alone (see footnote 3). Supplement S4A shows that
when income effects are included, the answers to the two questions are no
longer the same so that the equivalent and compensating variations give dif-
ferent values for the excess burden of taxation.

4 Answers change if the person feels no benefit from paying taxes. The loss felt from paying a tax
then includes the value of the tax.
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Why is BEC a personal excess burden of taxation?
The excess burden of taxation is due to substitution: if there were no substitu-
tion response between leisure and work, there would be no excess burden of
taxation. The personal cost of supplying labor is the leisure or free time that
would otherwise have been available; the labor-supply function SL is, therefore,
a personal MC function expressing the marginal cost of labor supplied in terms
of leisure. The area under the labor-supply function SL at any number of hours
worked is correspondingly the total personal cost of supplying labor.5

To confirm that the area BEC measures the excess burden of taxation, we
proceed through the following steps:

� Before the tax is imposed, the individual’s benefit from market participation
in figure 4.1 is OAE, which consists of the benefit through income AEHO
from supplying L2 hours of labor minus the personal cost OEH of supplying
L2 hours of labor.

� After the tax is imposed, the individual’s benefit from market participation
is OCD, which is the difference between post-tax income DCJO and the
personal cost OCJ in terms of free time forgone in supplying L1 hours of
labor.

� The effect of the tax, therefore, has been to reduce the gain from market
participation by (AEO − DCO) = AECD.

� AECD has two components. One component is the tax revenue ABCD paid
to the government, from which the individual derives benefit through the
public finance for public goods. The other component is BEC, which is the
additional personal loss or excess burden of taxation.

The excess burden of taxation is a personal loss borne by the taxpayer. The
personal loss is not directly observed as any sum of money. It is something that a
person had before the tax but that disappeared after the tax.

No sum of money equal to the excess burden of taxation changes hands.
The excess burden of taxation is invisible.

The elasticity of labor supply
Measurement of the excess burden of taxation in figure 4.1 requires knowing the
elasticity of the labor-supply function SL. We denote the elasticity of labor supply
as εSL.6 The elasticity can be constant or variable, depending on the form of the
labor-supply function. Figure 4.1 shows a special case in which εSL = 1 (and εSL

5 Summing the MC of supplying labor measured as leisure forgone gives the total cost of supplying a
number of hours of labor.

6 The elasticity εSL is the percentage increase in hours worked because of the substitution effect
in response to a 1 percent increase in the net-of-tax wage. The elasticity based on the substitu-
tion effect is a positive number; that is, labor supply increases because of the substitution away
from leisure to work as the net-of-tax wage increases. The elasticity is the slope when variables
are expressed in logarithms. The slope depends on the units of measurement of the wage and time
worked, whereas the elasticity, being a percentage change, is independent of units of measurement.
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Figure 4.1a. A labor-supply function with an increasing elasticity of labor supply.

is therefore constant).7 In figure 4.1a, the elasticity of labor supply εSL increases
as the wage received (net of taxes) and hours worked increase.8

The formula for the excess burden of taxation
When the labor-supply function SL is linear, as in figure 4.1, the area BEC is a
triangle and the formula for the area of a triangle gives the value of the excess
burden of taxation as:9

1
2

(wL) εSLt2. (4.1)

The formula in expression (4.1) indicates that the excess burden of taxation
increases with the square of the rate of taxation. We see in figure 4.2 that an

7 In figure 4.1, the labor-supply function is of the form L = α · w, where α is constant. Therefore:

dL
dw

= α = L
w

.

It follows that:(
dL/L
dw/w

)
≡ εSL = 1.

The elasticity is 1 for any function that begins from the origin.
8 In figure 4.1a, the slope dL/dw of the labor-supply function is constant and L/w increases for moves

along the labor-supply function, as between points 1 and 2. The labor-supply elasticity, which can
be expressed as:(

dL/dw

L/w

)
≡ εSL

is therefore increasing along the labor-supply function.
9 The formula in expression (4.1) follows from the area of a triangle as:

1
2
ΔwΔL = 1

2
twΔL = 1

2
t2(wL)

(
ΔL
Δw

w

L

)
= 1

2
(wL)εSLt2.

In the special case in figure 4.1, in which labor-supply function is both linear and passes through
the origin, the labor-supply elasticity εSL is constant and equal to 1. When εSL is not constant, the
formula in expression (4.1) is appropriate for small changes in a tax for which the approximation
can be made that εSL is constant.
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increase in the tax rate from t1 to t2 increases the excess burden of taxation from
B1 EC1 to B2 EC2.

In figure 4.3, the person chooses to work the same number of hours L both
before and after the introduction of the tax. There is no equivalent in figure 4.3
of the triangle BEC. Because εSL = 0, there is no substitution effect. Substituting
εSL = 0 into the formula in expression (4.1) confirms the zero value of the excess
burden of taxation.

The excess burden and intrusion into other markets
The excess burden of taxation arises because, through delegation of responsi-
bility to government, payment for public goods is financed by taxes in the labor
market – and not in a market for public goods. The taxes that finance public goods
are an intrusion into the labor market, which has no direct connection with the
market for public goods; there would be no excess burden if public goods were
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voluntarily financed in markets for public goods; payment would then be taking
place in the same market in which the goods are supplied. Of course, taxes cannot
be levied in the market for public goods because the market for public goods does
not exist – which is the reason why the government is levying taxes on income to
pay for the public good through public finance.

Indirect taxes
Direct taxes are levied in factor markets; indirect taxes are levied in product mar-
kets. Figure 4.4 shows a sales tax, which is an indirect tax, levied in a product
market. MBi is an individual’s demand function for a private good. At a compet-
itively determined market price P, the person purchases the quantity q2. A sales
tax at rate t increases the market price to P(1 + t) and the person responds by
decreasing demand from q2 to q1. The revenue from the sales tax is ABCD.

The person being taxed can again be asked: (1) How much are you prepared to
pay to avoid having the tax imposed? or (2) How much compensation would you
require if the tax were imposed? In either case, with the person perceiving benefit
from the public good financed by the payment of taxes, the answer in figure 4.4 is
BEC. With εD indicating the person’s elasticity of demand, the excess burden of
the tax is the area of BEC, which is:

1
2

(pq) εDt2. (4.2)

The demand elasticity εD appears in expression (4.2), just as the supply elas-
ticity εSL appears in the similar expression (4.1).10 In the labor market, the
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Figure 4.4. The excess burden of taxation when income is spent.

10 The elasticity of demand is a negative number (quantity demanded declines as price increases),
but we define the elasticity εD as a positive number and make the sign correction when deriving
the expression (4.2).
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individual is a seller (or supplier of labor services); therefore, the substitution
response to a tax is expressed through the supply elasticity. In the case of a sales
tax, the individual is the buyer; therefore, the substitution response is expressed
through the demand elasticity.11

A value-added tax
A value-added tax is, like a sales tax, an indirect tax. The tax base for a sales tax
is the value of goods sold (and therefore bought). A value-added tax is likewise
paid when goods are sold but the tax base is value-added at different stages of
production.

When the value-added tax payable is computed, a seller receives a tax credit
for taxes paid on inputs that the seller purchased and used in the course of pro-
duction. The tax paid is therefore only on the value added by the seller to the
inputs that the seller bought.

The excess burden of a value-added tax is the same as for a sales tax, except
that the “quantity” in figure 4.4 is replaced by “value added.”12

Box 4.1 Example of a value-added tax

A person might buy a table from a carpenter for $300 plus payment of a 15
percent value-added tax; the price paid for the table is thus $345, of which
$45 is the tax. The carpenter may have paid $100 for the wood used to pro-
duce the table. When buying the wood, the carpenter also paid a 15 percent
tax on the wood, or $15. After the table is sold, the carpenter pays a tax of
$30 = ($45 − $15) to the government; the carpenter provides proof, through
receipts, of the payment of $15 in taxes when the wood was bought. The tax
of $30 is levied on the value added to the wood by the carpenter’s productive
activity. In producing the table, the carpenter added $200 to the value of the
wood (which was bought for $100). The tax is 15 percent of the value-added of
$200.

An advantage of the value-added tax compared to a sales tax is that the value-
added tax does not depend on the structure of ownership of productive activ-
ities. A sales tax would be paid every time a market transaction took place,
with the tax levied on the full value of the product. By owning sawmills, car-
penters could save the round of taxation in the sale of the wood. The carpen-
ter may be skilled in making a table but may have no advantage in managing a

11 In figure 4.4, again, demand is based only on the substitution effect. The demand function is called
a compensated demand function because the substitution effect is measured when the individual
has been compensated for income effects to keep utility constant (the substitution effect is a move
along an indifference curve: see supplement S4A).

12 A value-added tax can go by other names, such as for example a goods and services tax.
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sawmill. The value-added tax provides no incentive for the carpenter to own a
sawmill.

A value-added tax makes ownership at stages of production irrelevant in
determining tax payments.

A value-added tax makes income tax evasion difficult. Buyers of intermedi-
ate goods want receipts to verify purchase so that tax credits can be received.
The receipts, at the same time, are evidence of income of the sellers from whom
intermediate goods are bought. Thus:

With a value-added tax, buyers impose tax discipline on sellers.

Indirect taxes and fiscal federalism
In federal systems of government, different levels of government may levy their
own taxes. For example, the Tiebout locational-choice mechanism is based on
decentralized governments levying taxes to finance public goods within their sep-
arate jurisdictions. Such “fiscal federalism” affects the administrative and com-
pliance costs of different taxes that can be levied. Outside of the United States,
a value-added tax is the common indirect tax. In the United States, state and
local governments levy sales taxes. A value-added tax would require a complex
administrative tracking procedure to determine in which states inputs had been
purchased and in which states taxes had been paid at different stages of pro-
duction. When producers in different states participate in intermediate stages of
production of a particular good, a value-added tax at the state level would thus
introduce complexities of tax administration that require communication and cer-
tification among different state and local governments. Final sales of goods would
also need to be tracked if a value-added tax is to be collected on all final sales to
consumers (sales taxes used by U.S. states are not levied on out-of-state sales).

The administrative and compliance costs arise when governments in a union
such as the European Union levy their own value-added taxes: there cannot be
unreported or free movement of goods across borders if tax payments require
information on where inputs and goods were produced and purchased.

Value-added taxes levied by national governments make adjustments for
intermediate and final goods that are imported and exported. The value-added
tax is levied on imports; thereby foreign suppliers of intermediate goods are also
taxed and have no advantage over domestic suppliers. The value-added tax can
be rebated for exports. The value-added tax then does not have different effects
depending on whether inputs are purchased abroad or sales are abroad.

Because of administrative complexity of a value-added tax through the need
for the adjustments for domestic interstate trade, in general, states and localities
in a federal system use a sales tax as an indirect tax. Value-added taxes are most
easily levied by central governments.

In some countries, local governments levy value-added taxes. Institutions then
may accommodate corruption. The taxes can be evaded by fictitious sales of final
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goods for consumption to people outside the tax jurisdiction who are not required
to pay the tax – and so there is no tax to deliver to the government. Public money
or tax revenue is converted to private income. Corruption also facilitates the doc-
umentation required for the fictitious sales.

Excise taxes
Sales and value-added taxes, in general, are levied at a uniform rate, although
sometimes with exceptions – for example, for food or schoolbooks (the exemp-
tions are implicit subsidies). Excise taxes are indirect taxes levied at higher than
the general rates that apply for sales and value-added taxes, usually on goods for
which demand is perceived to be quite inelastic, such as alcohol and tobacco.

Other costs of taxation
There are costs of taxation other than the excess burden.

Compliance costs of taxation
Compliance costs are incurred when taxpayers spend time in collecting and re-
porting the information required for tax-reporting obligations and when accoun-
tants, tax advisors, and lawyers spend time working on tax-related matters for
clients. Taxpayers, of course, are entitled to seek professional advice to reduce
legal tax obligations. We defined rent seeking as the unproductive use of time
and resources in redistributive quests; rent seeking applies to compliance costs of
taxation. Taxation is redistributive, in the transfer of income from taxpayers to
governments. The time and abilities of accountants, tax advisors, and lawyers are
used in attempting to avoid the redistribution.

Administrative costs of taxation
We noted the administrative costs of taxation in comparing indirect taxes in a
federal system of government. Government employees processing taxpayers’ files
and auditing tax returns could use their time in productive rather than redistribu-
tive activities.

Rent seeking and costs of taxation
Rent-seeking losses are part of the compliance and administrative costs of
taxation.

Emotional costs of taxation
There is an emotional cost of taxation: in the course of tax audits, strangers with
the backing of the law delve into the details of private lives. Some people fear
confronting authority and suffer anxiety while waiting to hear whether their tax
return has been accepted, even when to the best of their knowledge they have
truthfully reported their income.
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The different costs of taxation
Taxation is necessary if there is to be public spending. However:

There are efficiency losses due to the excess burden of taxation, and com-
pliance and emotional costs of taxation.

The costs of taxation thus consist of the excess burden of taxation, the compli-
ance costs, and the emotional costs. Although the three types of costs of taxation
are incurred, we proceed now to consider the consequences for efficient public
spending of the excess burden of taxation.

Cost-benefit analysis and the excess burden of taxation
Efficient public spending is determined by cost-benefit analysis. To incorporate
the excess burden of taxation into cost-benefit analysis, we denote by X the total
excess burden incurred in collecting the tax revenue required to finance a project.
The cost-benefit rule for justifying public spending then becomes:

W =
n∑

j = 1

Bj − C − X > 0. (4.3)

In expression (4.3), C is the cost of supply of a public good that benefits n people.
We denote by MCG = P the unit cost of competitively supplied inputs for the

public good. MCG is the marginal cost that we considered for voluntary payment
for public goods when efficient supply of public goods through voluntary pay-
ments was described as requiring

∑
MB = MC.

When taxes finance public goods, the additional cost X through the excess
burden of taxation is present. We denote the additional marginal cost because of
the excess burden of taxation by MCX. From expression (4.3), efficient supply of
public goods financed through taxation requires:
∑

i

MBi = MCG (inputs for the public good) + MCX (the excess burden). (4.4)

The marginal excess burden of tax-financed public spending
To establish the properties of the marginal excess burden of tax-financed public
spending MCX, we return to the direct tax on labor income in figure 4.1. Total tax
revenue from a tax of t percent on labor income is:

R = t(wL). (4.5)

From expression (4.5), the change in tax revenue when the rate of taxation
marginally increases is:

dR
dt

= wL · (1 − εSL). (4.6)
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Therefore:

The change in tax revenue when a tax is marginally increased depends on
the value of the elasticity of labor supply.

Expression (4.6) indicates that an increase in the rate of taxation increases tax
revenue if εSL < 1 (that is, if labor supply is inelastic). We now take εSL < 1 to
be the case. We are viewing the objective when a government increases the tax
rate as to increase tax revenue. A government would not, therefore, knowingly
increase the tax rate if more tax revenue were not obtained.

To simplify exposition of the properties of MCX, we now view the labor-supply
elasticity εSL < 1 as constant.

For the value of the excess burden of taxation X, we return to expression (4.1).
With total tax revenue expressed by (4.5), we observe that:

X = R · εSL · t. (4.7)

The average excess burden per dollar of tax revenue is therefore:

X
R

= εSLt. (4.8)

Thus:

For any rate of taxation t, the average excess burden increases with the
labor-supply elasticity εSL.

The average excess burden per dollar of tax revenue increases because a higher
labor-supply elasticity increases the substitution effect. Figure 4.5 shows the aver-
age excess burden of taxation for two elasticities of labor supply ε′

SL > εSL.
Expression (4.8) shows the average excess burden per dollar of government

revenue. The amended efficiency condition in expression (4.4) for public-good
supply contains the marginal excess burden MCX when an additional dollar of

Tax rate

Excess burden 
per dollar of 
tax revenue 

O

SL 

SL  

1 > SL > SL

 t 

Figure 4.5. The average excess burden of taxation (per dollar of tax revenue).



258 Public Finance for Public Goods

GE
TAX GE 

Quantity of the
public good 

MCG = P (cost of inputs only) 

MCG + MCX

(marginal cost of inputs plus 
marginal excess burden of taxation)

MB 

O 

Valuation
and cost

Figure 4.6. The efficient quantity GTAX
E of a tax-financed public good is less than the efficient

quantity GE if payment were voluntary according to true benefit.

tax revenue is collected. The marginal excess burden is:

MCX = t(
1

εSL
− 1

) > 0 where εSL < 1.13 (4.9)

Therefore, with the labor-supply elasticity εSL < 1 and constant:

The marginal excess burden MCX is linear and is increasing the tax rate t.

Efficient tax-financed supply of a public good
Figure 4.6 shows the efficient quantity GTAX

E of the tax-financed supply of a public
good after accounting for the marginal excess burden of taxation MCX. Efficient
supply in figure 4.6, if spending were voluntary and truthful and there were no
excess burden of taxation (as in the Lindahl solution), is GE. We see that:

GTAX
E < GE. (4.10)

Hence:

Because of the excess burden of taxation, efficient tax-financed spending on
public goods is less than efficient voluntary spending.

13 To derive expression (4.9), we note that from expression (4.1):

∂ X
∂t

= twLεSL.

From expression (4.5):

∂ R
∂t

= wL · (1 − εSL).

Expression (4.10) for MCX follows as:

dX
dR

=
(

∂ X
∂t
∂ R
∂t

)
= tεSL

1 − εSL
= t(

1
εSL

− 1
) .
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The excess burden and accountability and transparency
of public spending
Governments provide information in government budgets; through accountabil-
ity, the information is intended to provide transparency. That is, the intent is to
make government decisions visible to taxpayers and voters. Governments do not,
in general, accompany statements of budgets with estimates (or ranges of esti-
mates) of the excess burden of taxation. However:

Accountability and transparency require the government budget to include
the excess burden of the taxes that finance public spending.

Are taxes available that have no excess burden?
The excess burden of taxation is avoided if taxes do not cause substitution re-
sponses in market behavior. A tax with no substitution response is called a lump-
sum tax. Figure 4.3 showed a market with no substitution responses and no excess
burden of taxation; completely inelastic supply or demand in a market is, how-
ever, uncommon. If completely inelastic supply or demand were found, it is also
unlikely that taxes in such markets would be recommended: for example, people
requiring a life-preserving medication have completely inelastic demand, but it
would be unethical to exploit people’s distress by levying a tax on the medica-
tion. A tax on essential goods or services is also politically inexpedient – we are
more likely to observe subsidies than taxes on essential goods or services.

Addiction and taxes
Governments that levy excise taxes on legal addictive goods such as tobacco and
alcohol may declare that the intent of the taxes is to deter consumption; how-
ever, for people who are addicted, the taxes have low or no substitution effects.
Because of addiction, the tax base is assured when taxes are levied and also the
excess burdens of the taxes are low.

Tiebout locational choice and taxes
The Tiebout locational-choice mechanism for public goods is, in principle, an
application of the benefit principle of taxation; that is, local public goods, in
principle, should be financed by payment to governments of per-person, per-unit
taxes such as would correspond to market prices. There would be no excess bur-
den of taxation if the taxes paid to governments through voluntary locational
choice were analogues of voluntarily paid market prices. We observed in chap-
ter 3 that local public goods, in general, are not financed according to the bene-
fit principle through taxes that are analogues of market prices; rather, property,
income, and sales taxes finance public spending.

There are excess burdens of taxation from income and sales taxes. Often, the
main tax for financing local public goods is a property tax on improved land, the
value of which includes properties on the land (housing, commercial buildings,
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or factories). A tax on the value of improved land is a tax on adding to the value
of a property through further investment. The substitution response to the tax is
that investment is not undertaken or is undertaken elsewhere in lower tax juris-
dictions. Substitution responses also occur through allowances in the tax code for
depreciation.14

Henry George and taxes on unimproved value of land
Taxes on the unimproved value of land have no excess burden. The value of un-
improved land is determined by the location of the land, which cannot be changed
in response to a tax – unless secession can take place from the jurisdiction in
which the government is levying the tax. Secession aside, land is trapped with no
substitution response that allows “escape” from the tax.

Henry George (1839–97), writing in the 19th century in the United States, pro-
posed that there should be only a single tax, levied on the tax base of the unim-
proved value of land. He did not base his case on the absence of an excess bur-
den; rather, his case was based on social justice. He observed that people who
owned land benefited when economic growth increased the value of their land,
yet landowners had done nothing productive to merit the increase in their wealth.

A poll tax
A poll tax is a payment for the right to vote. If all citizens choose to exercise
their right to vote, poll taxes are lump-sum taxes. However, poll taxes impose a
cost of voting. Low-income people, in particular, might not pay the poll tax. By
determining who votes, a poll tax can affect political decisions about taxation and
public spending.15

A personal head tax
A personal head tax is a lump-sum tax with no substitution effect. The head tax
is paid based on a person’s existence and identity. The head tax cannot depend
on any attribute or behavior that a person can change; that is, a head tax cannot
depend on income, purchases, wealth, number of dependents, or marital status –
nor can a head tax depend on personal ability, which people can hide. Because
a head tax is personal and cannot be escaped, scope is introduced for unfairness
in taxation; different people can be arbitrarily assigned different taxes. The only
escape from a head tax is to leave the jurisdiction of the government levying the
tax.16

14 When investments in property are depreciated over time, investors receive tax-depreciation
allowances and face the question if or where to reinvest. If taxes have become excessive, they
can choose to reinvest elsewhere. The substitution effect occurs through the changed location of
investment. Sometimes owners simply abandon properties; the owners have calculated that it is
preferable to abandon the properties than to retain ownership and make necessary investments in
renovations on the property because of the property taxes that would be incurred.

15 In the United States, the last remaining poll taxes were abolished in 1963.
16 If parents were responsible for paying head taxes levied on children, a head tax could deter some

people from having children.
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Head taxes would not be politically popular. In civil societies, taxes are levied
on the market-determined value of a person’s income or the market-determined
value of property, not according to people’s inalterable identities and attributes.

The benefit tax associated in principle with the Tiebout locational-choice
mechanism is like a head tax; however, people who benefit from the public goods
pay an equal tax-price and the option to leave and not pay the tax is present
through relocation to the jurisdiction of another government.

The unavailability of taxes with no excess burden
We conclude that other than taxes on unimproved value of property, taxes with-
out an excess burden are not feasible or not ethically or politically desirable.
Hence:

Taxes without an excess burden are generally not used.

Measurement of the excess burden of taxation
The information requirements of government for efficient tax-financed public
spending include knowing the marginal excess burden of taxation. Invisibility of
the excess burden of taxation makes measurement difficult. The excess burden
cannot be simply observed but needs to be measured or computed.

Taxpayers could be asked in surveys how much they are prepared to pay to
avoid the taxes that they pay or how much compensation they require for taxes
having been levied. The questions, however, invite strategic responses (that is,
not telling the truth) if payments are actually to take place; if payments are not
to take place, people may feel that there is no point to departing from rational
ignorance to compute the answers. They would also have to know what an excess
burden is and how it is measured.

Rather than asking people, attempts can be made to estimate the excess bur-
den of taxation from aggregate market data. Estimation of the excess burden
could be approached systematically by listing government revenue from all taxes.
With tax rates known, estimates of elasticities of demand and supply in each
market could be used to compute the average excess burden of taxation (the
total excess burden divided by tax revenue) and the marginal excess burden (the
additional excess burden for an additional dollar of tax revenue). Two types of
complexities are then encountered: (1) there are taxes with no tax revenue, and
(2) taxes in one market result in excess burdens in other markets.

Taxes with no tax revenue
In figure 4.7a, a tax has reduced an individual’s labor supply to zero so, with no
tax base, there is no tax revenue. The excess burden of taxation is BEO. Hence:

The excess burden (which is invisible in the first place) may be invisible in
a market that no longer exists.
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Figure 4.7. (a) A tax with an excess burden and no revenue. (b) The change in the excess
burden in market 2 when the tax changes in market 1.

The nonexistence of the market in figure 4.7a compounds problems of estimation
of the excess burden BEO.

Links between markets
Measurement of the excess burden of taxation requires accounting for links be-
tween markets. Substitution effects reduce demand in a market in which taxes
are levied; at the same time, the substitution effect switches spending to other
markets, where demand then increases. There are, therefore, affects on excess
burdens of taxes in the other markets.

In figure 4.7b, an increase in the tax rate in the market for good 1 has increased
demand for good 2 through the substitution effect. The level of the tax in market
2, which is shown as B1C1 = B2C2, remains unchanged when the tax on good 1 is
increased. However, the increased tax in market 1 (which is not shown) increases
the excess burden of taxation in market 2 from B1C1E1 to B2C2E2.17

Hence:

The excess burden of a tax in the market where the tax is levied understates
the excess burden of taxation because of responses in other markets.

The need to include consequences in other markets increases the complexity
of measurement of the excess burden of taxation.

The excess burden in labor markets
In labor markets, for people whose job description includes predetermined inflex-
ible hours of work, little or no substitution is possible and excess burdens of

17 In the case shown, the excess burden of taxation in market 2 has increased because of increased
spending in that market and also a higher elasticity of demand.
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taxation are small or nonexistent. People with more flexibility in choosing effort
and hours worked have greater substitution responses (higher labor-supply elas-
ticities) and therefore are subject to greater excess burdens of taxation.

The excess burden of taxation depends not only on marginal adjustments to
labor supply but also on the decision whether to work at all for a living. When
hours worked are not flexible, the choice is between having and not having a job.

The decision whether to have a job, in turn, depends on the values of payments
provided by governments to people who do not work. If payments to people not
working are sufficiently generous and taxes on income earned are sufficiently
high (perhaps to finance the benefits for people not working), some people may
decide that it is not worthwhile working for a living. The excess burden of taxa-
tion is then as shown in figure 4.7a; for the individual not working, market partic-
ipation has ceased and it is as if the market does not exist.

The excess burden of taxation is affected by income that governments trans-
fer to people not working.

The diversity in empirical estimates of the excess burden
Empirical estimates of the excess burden of taxation have varied considerably.
In the United States, for example, estimates of the marginal excess burden of
taxation (the additional excess burden due to an additional dollar of tax revenue)
have ranged from 7 to 39 cents. Tracing effects of taxes through other markets
suggests higher values than this upper bound.

The estimates of the magnitude of the excess burden have consequences for
the desirable scope of government. There are responsibilities that we might wish
to assign to governments if we could be assured that the marginal excess burden
is 7 cents on the dollar but not if it is 39 cents, or more.18

Why is there such diversity in estimates? The diversity may reflect the diffi-
culties of accurate measurement; it is difficult to measure something that is invis-
ible; that has consequences that require tracing through effects in the different
markets in an economy; that includes changes in hours worked and the decision
whether to have a job; and that also depends on the income received from the
government when not working.

18 The diversity in estimates reflects differences in values of labor-supply elasticities used for the cal-
culations, as well as differences in the theoretical models that guide the computations. In studies for
the United States in the 1980s, Stuart (1984) reported a 7 percent excess burden for the marginal
dollar of tax revenue; Ballard, Shoven, and Whalley (1985) reported 12 percent; and Browning
(1987) reported 21 percent. Fullerton (1991) proposed a common basis for comparing the esti-
mates and revised the Ballard et al. number to 7 percent and the Browning number to 25 percent.
Jorgensen and Yun (1993) reported a welfare loss through the excess burden of taxation of 18 per-
cent of tax revenue as the average excess burden of taxation: for the marginal excess burden, they
reported 39.1 percent. Allgood and Snow (1998) reported a range between 13 and 28 percent.
Goulder and Williams (2003) used numerical simulations of a model of the U.S. economy to show
that after substitution effects have been traced through other markets, measuring the excess bur-
den of taxation only in the market where a tax is levied understates by multiples the true excess
burden of the tax.
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The ambiguities due to inadequate information – and the need for counterfac-
tual information about what could have been – can leave scope for discretion and
assumptions. Estimates of the excess burden can be influenced by personal pre-
disposition regarding the desirable size of government. The lower the estimates
of the marginal excess burden of taxation, the greater is the scope for assigning
responsibilities to government through taxation and public spending; conversely,
high marginal excess burdens of taxation imply greater efficiency losses if the
size of government increases through increased taxation that expands public
spending.

Evidence on the excess burden from social experiments
Are there other sources of evidence on the magnitudes of excess burdens? We
can look to the evidence from the social experiments of socialism and commu-
nism. As we noted in chapter 2, in communist societies, the ideology implied the
normative behavioral rule that:

People should contribute according to their ability and not according to
personal reward.

People were therefore asked (or compelled) to behave as if their personal elas-
ticity of labor supply were zero.19 A corollary was that:

Personal reward should reflect need and not the value of contribution to
production.

Personal needs were determined by government bureaucracies. There was no
role for incentives. The evidence is that the natural experiment, which persisted
over decades and generations, resulted in significant excess burdens.20

B. Tax revenue and the Laffer curve
What is the maximal revenue that a government can obtain? In the case of a tax
on labor income, tax revenue is:

R = t(wL) = {tax rate} · {tax base}. (4.11)

The gross market wage w that the individual receives in expression (4.11) is given
and constant for any number of hours worked (see figure 4.1). When the tax rate
increases, the net-of-tax wage w(1 − t) declines and, through the substitution
response, hours worked decline. Therefore:

Through the substitution effect, the tax base contracts when the rate of tax-
ation increases.

19 With markets absent, taxation was not an explicit payment to the government but rather was
implicit; the implicit tax was the difference between an individual’s marginal contribution to pro-
duction and the value of the reward that the individual received.

20 People who lived through the experiments indicated the presence of the excess burden by reporting
that “we pretended to work and they pretended to pay us.”
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Tax revenue
Although the tax base contracts, tax revenue increases if the increased tax rate
more than compensates for the contraction of the tax base. We return to the
change in tax revenue when the tax rate increases:

dR
dt

= wL · (1 − εSL). (4.12)

When we considered the effect of the marginal excess burden MCX on efficient
public spending, we proposed εSL < 1. This ensured that tax revenue increased
when the tax rate increased. We justified εSL < 1 on the grounds that a govern-
ment could not increase the tax rate to finance additional public spending if the
increase in the tax rate did not result in increased tax revenue.

The countervailing effects on tax revenue of an increased tax rate and smaller
tax base, however, result in lower tax revenue if εSL > 1; if εSL = 1, tax revenue
remains unchanged.21

Figure 4.8a shows an individual’s labor-supply function with a variable labor-
supply elasticity. The wage and hours worked have been converted to natural
logarithms. The inverse slope of the labor-supply function therefore measures
the value of the elasticity of labor supply εSL.

The labor-supply elasticity increases along the labor-supply function as the tax
rate increases.22 In figure 4.8a, tax revenue is maximized when εSL = 1. Along the
labor-supply function beginning from the origin, tax revenue is first increasing
(because εSL < 1) and then, after εSL = 1, tax revenue declines along the labor-
supply function (because εSL < 1).

Figure 4.8b shows the relationship between tax revenue and the tax rate and
follows directly from figure 4.8a. The relationship in figure 4.8b is known as the
Laffer curve.

The Laffer curve is based on zero tax revenue when the rate of taxation is
zero and also when the rate of taxation is 100 percent. We expect an individual to
cease working before a tax rate of 100 percent. The 100 percent tax rate is shown
for illustration in figure 4.8a as contracting the tax base to zero.23

21 Returning to figure 4.2, when the tax rate is increased from t1 to t2, revenue of B2 B1C1H is lost and
revenue of D1 HC2 D2 is gained. Tax revenue when the rate of taxation is t1 is AB1C1 D1. When
the rate of taxation is t2, tax revenue is AB2C2 D2. Because in figure 4.2 εSL = 1, D1 HC2 D2 =
B2 B1C1 H, and tax revenue remains constant.

22 With the wage and labor supply expressed in natural logarithms, we obtain the labor-supply elas-
ticity from the inverse slope of the labor-supply function as:

d lnL
d lnw

= dL
L

· w

dw
≡ εSL.

23 Arthur Laffer emphasized the relationship expressed in the Laffer curve. Figure 4.8a is the most
convenient representation of a labor-supply function for showing the properties of a Laffer curve.
Because the Laffer curve rests on the general observation that zero tax revenue is obtained both
when the tax rate is zero and when the tax rate is 100 percent (or less), the foundations of
the Laffer curve are quite general and do not require the form of the labor-supply function in
figure 4.8a.
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Figure 4.8. (a) The elasticity of labor supply and tax revenue. (b) The Laffer curve.

The tax revenue R0 in figure 4.8b can be obtained by levying either the lower
tax rate t1 or the higher tax rate t2. All tax rates in excess of t∗, which maximizes
revenue, are on the “wrong” side of the Laffer curve.

On the “wrong” side of the Laffer curve, the same revenue can be obtained
with a lower rate of taxation – and therefore also with a lower excess burden
of taxation.

Individual behavior and the aggregate Laffer curve
The labor-supply function and Laffer curve in figures 4.8a and 4.8b describe indi-
vidual behavior. Estimation of a market labor-supply elasticity and a Laffer curve
for an entire population requires aggregation of information in the labor market.
With observations on labor-market available, econometric techniques allow the
aggregate labor-supply elasticity and aggregate Laffer curve to be estimated. The
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aggregate Laffer curve would reveal the tax rate that maximizes total revenue
from the tax on labor. Individuals, however, have their own personal labor-supply
functions and labor-supply elasticities.

Values of the tax rate that drive individuals onto the wrong side of their
personal Laffer curve differ for different people.

Investment and the Laffer curve
High taxes on returns from investment result in substitution effects; investment
declines or capital moves elsewhere to other tax jurisdictions. There is, there-
fore, a Laffer curve for taxation of capital. A sufficiently high rate of taxation
moves the government onto the wrong side of the Laffer curve for tax revenue
from income from capital. When investment declines or capital leaves a tax juris-
diction, the marginal product of labor declines. The tax base for labor income
therefore also contracts – along with the tax base for capital income. The Laffer
curve for tax revenue from labor income is therefore affected by the tax rate
on income from capital. Similarly, the Laffer curve for tax revenue from income
from capital is affected by the tax rate on labor income.

A tax on one factor of production reduces the tax base of the other factor.24

Tax evasion and the Laffer curve
When tax rates increase, incentives are provided for people to not pay taxes.
Another reason for the Laffer curve, therefore, is tax evasion when tax rates
become too high. We shall presently study tax evasion in detail.

The political sensitivity of the Laffer curve
Information, in general, is imperfect and there can be debate as to where a gov-
ernment has located itself on the aggregate Laffer curve through choice of taxes.
Location on the Laffer curve is revealed empirically by changing the rate of tax-
ation and observing the revenue response. If tax revenue increases when the tax
rate is reduced, the government is on the wrong side of the Laffer curve.

Ideology and beliefs about the effectiveness or need for government differ;
some people have faith in benefits to a society of high government spending,

24 Production functions usually have the property that the cross-derivative is positive. For a produc-
tion function F(L, K), the marginal products of labor L and capital K are the first derivatives:

∂ F
∂L

≡ MPL,
∂ F
∂K

≡ MPK.

The positive cross-derivative shows that marginal product of one factor of production increases
with the quantities used of other factors of production:

∂2 F
∂K∂L

≡ ∂ MPL

∂K
= ∂ MPK

∂L
> 0.

The return to a factor of production is equal to the value of marginal product; that is, w = P · MPL

and r = P · MPK (see supplement S1A). The positive cross-derivative implies that a decline in
supply of one factor of production due to a tax increase also decreases the tax base of the other
factor of production.
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others favor more modest public spending and perhaps also reliance on user
prices as an alternative to tax-financed public goods. The Laffer curve is polit-
ically sensitive for the people who prefer high government spending. In general,
high government spending is associated with the need for high tax rates. The
possibility implied by an aggregate Laffer curve that tax rates can be reduced
to increase tax revenue therefore might be regarded by people favoring high
government spending as a ploy, intended to decrease government spending by
decreasing the tax rate.

Political sensitivity is compounded by the distinction between the short- and
long-run Laffer curve, corresponding to short- and long-run elasticities of labor
supply. A government on the wrong side of the Laffer curve may find that in the
short run, lower tax rates may not significantly increase tax revenue. Substantial
increases in tax revenue will require that tax rates be kept low for a sufficiently
long period in order for taxpayers to believe that taxes will stay low. After being
convinced that tax reductions are permanent (and not a ploy by the government),
taxpayers will adjust their behavior and increase hours worked. They may also
reveal income on which taxes were evaded when tax rates were higher.

A leviathan government and the Laffer curve
The term leviathan government describes a government that has the objective of
setting the tax rate that yields maximum tax revenue on the Laffer curve. The
leviathan government extracts rents through tax revenue that is used for govern-
ment consumption. Government bureaucrats can benefit from increased salaries
and from personal benefits from presiding over larger government budgets.25

C. Who pays a tax?
We expect governments to want to know who pays taxes. Otherwise, govern-
ments would be imposing taxes that randomly assign tax obligations. Random tax
assignments would contradict two normative principles of just taxation, known as
horizontal equity and vertical equity.

Horizontal equity requires that people who are identical in income and
other attributes face the same tax obligations.

Vertical equity requires that people who are not identical in income and
other attributes face tax liabilities that are just in accounting for the sources
of individual differences.

To apply these principles, governments need to know who is paying a tax.

25 The term leviathan comes from the book published in 1651 with the same name by Thomas Hobbes
(1588–1679). Hobbes described and favored an absolute and complete monarch. He believed that
absolute rule is necessary to save people from anarchy because, left to their own devices, people
would take each other’s property by force and the strong would be cruel to and kill the weak.
Hobbes took the term leviathan from the Hebrew word for whale. We shall return to Hobbes.
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Governments can legally specify who has the obligation to actually deliver tax
revenue. We shall now see that people who are told by a government to “pay” a
tax in the sense of having the responsibility to deliver tax revenue do not neces-
sarily pay the tax. In other terminology:

The effective incidence of a tax describes who actually pays a tax.

The legal incidence of a tax describes who is legally obliged to deliver tax
revenue to the government.

The effective incidence of a tax does not necessarily correspond to the legal
incidence.

We previously identified two normative principles of taxation:

According to the benefit principle of taxation, those people who benefit
from public spending should pay the taxes that finance the spending.

According to the ability-to-pay principle of taxation, people who can most
afford to pay should pay taxes, without regard for personal benefit obtained
from the taxes paid.

The benefit principle, requires that people who benefit pay. When taxes are levied
according to the ability-to-pay principle, governments presumably want people
with higher incomes to pay more in taxes. In either case:

If taxes are to be paid by intended taxpayers, governments need to be able
to identify who is paying a tax.

A tax that sellers are obliged to deliver to the government
Figure 4.9 shows a market in which, with no tax, the competitive outcome is a
price PE and a quantity supplied QE at point E. The market could be for goods
or for labor – or any market.

When sellers are required to deliver the tax revenue to the government (that
is, the legal incidence is on sellers), the tax increases the cost of sellers. Without
a tax, the price PS in figure 4.9 received by sellers is equal to the equilibrium
market price PE. The tax establishes a new market-supply function {S + TAX},
which includes the cost imposed on sellers through the obligation to deliver the
tax to the government. Point H at the intersection of the tax-inclusive supply
function {S + TAX} and demand D determines the post-tax price P′

B that buyers
pay. Point J determines the post-tax price P′

S that sellers receive. The tax is the
difference (P′

B − P′
S) between the post-tax buying and selling prices.

Although sellers are obliged to deliver tax revenue to the government, sellers
and buyers share the actual payment of the tax. The effective incidence of the
tax is determined by the location of point G in figure 4.9. Sellers pay the part
FA (= GJ) of the tax, which is equal to the fall in price received by sellers from
PE to P′

S. Buyers pay the part of the tax VF = HG, which is equal to the increase in
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Figure 4.9. Payment of a tax depends on substitution possibilities.

the buying price from PE before the tax to P′
B after the tax. Government revenue

from the tax is VHJA, of which sellers pay FGJA and buyers pay VFGH.

A tax that buyers are obliged to deliver to the government
Precisely the same market outcome is obtained when it is buyers who are
required to deliver the tax revenue to the government. In that case, buyers deduct
the tax from their MB’s expressed in market demand. The demand function after
the tax, as viewed by buyers in figure 4.9, is then no longer D but D′. The demand
function D′ thus indicates the price that sellers receive after they have delivered
the tax to the government. Supply of sellers is determined at point J, where the
demand function D′ intersects the supply function S. In the post-tax outcome at
point J, buyers pay the same price P′

B and sellers receive the price P′
S as when the

legal obligation to deliver tax revenue is placed on sellers.

Effective and legal tax incidence
In figure 4.9, buyers always pay the part of the tax (P′

B – PE) or VF (= GH) and
sellers pay the part of the tax (PE – P′

S) or FA (= GJ). Therefore:

Effective tax incidence (who actually pays a tax) is independent of legal tax
incidence (who is legally obliged to deliver the tax revenue to the govern-
ment).

Sharing of the excess burden
Just as payment of the tax is shared, so is the total excess burden of a tax. The
total excess burden in figure 4.9 is HEJ, which is divided between buyers and
sellers. HGE falls on buyers; GEJ falls on sellers.
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Substitution effects only
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Figure 4.10. (a) A tax paid by sellers. (b) A tax paid by buyers.

Effective tax incidence when taxes have no excess burden
Substitution responses determine effective tax incidence and sharing of the excess
burden, through demand and supply elasticities. In figure 4.10a, there is no substi-
tution response on the supply side of the market (we are considering only possible
substitution effects, with no income effects). Tax revenue is shown by the shaded
area. Before and after the tax, the price paid by buyers is P = P′

B. When the tax
is levied, the price P′

S received by suppliers falls by the full amount of the tax.
Suppliers, therefore, pay the entire tax. Because there is no substitution response
by sellers who pay the tax, there is no excess burden of taxation.

In figure 4.10b, buyers have no substitution response and therefore pay the
entire tax. The tax increases the price paid by buyers to P′

B and leaves the price
received by suppliers unchanged at P = P′

S. There is no excess burden of taxation
because of no substitution response by the buyers who pay the tax.

The limiting cases in figures 4.10a and 4.10b show that:

The side of a market (buyers or sellers) with no substitution responses pays
the entire tax.

When one side of the market pays the entire tax, there is no excess burden
of taxation.

Political pronouncements and taxation
Figure 4.11 shows a labor market in which substitution possibilities are greater on
the demand side of the market than on the supply side. The market equilibrium
wage is wE when there are no taxes. The tax increases the wage paid by employ-
ers (the buyers of labor) to w ′

B and reduces the wage received by employees
(the sellers of labor) to w ′

S. Employees (or sellers) pay the greater part of the
tax and bear the greater part of the excess burden. Thus, if policy makers place
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Figure 4.11. Substitution effects expressed in demand and supply elasticities determine
who pays a tax and the sharing of the excess burden of taxation.

the legal obligation on employers to pay a payroll tax and if the labor market is
described as in figure 4.11, employees, in effect, pay the greater part of the tax and
bear the greater part of the excess burden. Or, when employers deliver payment
for employees’ health insurance to health-insurance companies, with the labor
market as in figure 4.11, employees themselves, in effect, pay the greater part of
the cost of health insurance and bear the greater part of the excess burden.26

Political pronouncements are made in terms of the legal incidence of taxation
and not effective incidence. The pronouncements indicate either misinformation
or disinformation about who actually pays a tax – and bears the excess burden.

Public policy pronouncements that associate effective tax incidence with
legal tax incidence indicate misinformation (the political decision maker
does not know economic principles) or disinformation (the political deci-
sion maker hopes that others do not know economic principles).

Fiscal illusion and tax incidence
Misperceptions about taxation and public spending are known as fiscal illusion.

Fiscal illusion with regard to taxation occurs when taxpayers are not aware
that they are paying taxes.

Fiscal illusion and the effective incidence of taxes
People may not know that the legal incidence of a tax does not imply effective
incidence; political benefits from disinformation about who pays a tax require
the people who effectively pay the taxes to believe that others on whom legal
incidence has been imposed are actually paying the taxes. To show political

26 There is an excess burden of taxation because a tax in the labor market finances health insurance;
market intrusion is therefore present. There is, of course, no excess burden of taxation if payment
for health insurance is voluntary in a market for health insurance.
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gratitude, the beneficiaries of disinformation about tax incidence need to know,
however, that they are not actually effectively paying the taxes that they deliver
to the government.

Political benefit from disinformation requires selective fiscal illusion about
tax incidence.

Fiscal illusion and the choice between direct and indirect taxes
Fiscal illusion affects the choice between direct and indirect taxes. Direct taxes
such as income taxes are paid directly to the government by taxpayers. Indirect
taxes are paid indirectly by buyers when sellers transfer tax revenue to the gov-
ernment. Taxpayers are generally aware of the direct taxes that they pay. They
may not be aware of indirect taxes that are included in the price of goods and
services.27

Because of fiscal illusion, political decision makers may prefer indirect taxes
because people do not know they are being taxed.

Fiscal illusion about indirect taxes is not present when – as is for example the
usual case in the United States – prices are announced to buyers as the price “plus
tax.”

When there is fiscal illusion, people do not know that they are paying taxes
but, nonetheless, the excess burden of taxation is still present. The substitution
response that underlies the excess burden is a response to an increase in price
and not a response to the believed reason for the price increase.

Fiscal illusion and bond financing
Fiscal illusion also arises when public spending is financed by government bor-
rowing or from the sale of government bonds. We shall consider bond financing
in the final section of this chapter.

Economy-wide effects on who pays taxes
We have seen that computing the total excess burden of a tax requires accounting
for excess burdens in other markets when taxes in one market change. Economy-
wide (or general-equilibrium) effects on taxes through links among markets
similarly affect how the excess burden is shared and who pays a tax. As an
example of economy-wide (or general-equilibrium) effects on who pays a tax,
a tax on income from capital discourages investment and encourages people to
move their capital elsewhere if they can. Income received by labor declines when
accompanying capital that is used in production together with labor declines. A

27 Fiscal illusion regarding payment of indirect taxes was noted by John Stuart Mill (1806–73) in his
1848 book, Principles of Political Economy. Mill observed that although direct taxes were unpop-
ular, people appeared not to notice being “fleeced in the price of commodities.” The reference to
fleece here is to wool shorn from sheep.
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tax on income from capital therefore decreases the future income of labor. A
sales tax on toothbrushes benefits dentists. If dentists work longer hours and
therefore play less golf, demand for golf clubs and for the services of caddies
falls. Golf-club manufacturers and caddies thereby lose because of a sales tax on
toothbrushes.28 Rather than taxing toothbrushes, governments might subsidize
toothbrushes. The same effects then arise in the opposite direction. Or, a govern-
ment might limit imports of foreign sugar to allow domestic sugar producers to
receive higher prices. The restrictions on sugar imports then affect the income of
dentists and also golf-club manufacturers and caddies.

Tax burdens and economy-wide information: Conclusions
Governments require information in order to levy taxes according to either the
benefit or the ability-to-pay principle of taxation. However, information in one
market is not enough. Because of linkages among markets:

To know who in the final analysis pays a tax and who bears the excess
burden of taxation, governments need to be able to trace the effect of the tax
throughout all markets.

With data available, the task of determining who pays taxes and who bears excess
burdens is computational. We observed that computations of the excess burden
of taxation result in diverse answers. Identifying who pays a tax and bears excess
burdens is based on the same types of computations.

D. Taxes on international trade
Import duties or tariffs are a form of indirect taxation. Import duties merit our
attention because of the motives that can underlie governments’ decisions to tax
international trade. Import duties provide governments with revenue; however,
in high-income countries, the primary motive for levying import duties is not to
obtain tax revenue.

In high-income countries, revenue from taxes on international trade is an
incidental consequence of protectionist policies.

Moreover:

A sales tax dominates an import duty as a revenue instrument; the sales tax
collects more revenue with a lower excess burden than an import tax levied
at the same rate as the sales tax.

28 Dentists play less golf because of a substitution effect. An income effect would lead dentists to play
more golf. On substitution and income effects, see supplement S4A.
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Figure 4.12. The excess burden of an import tariff.

The excess burden of an import tariff
Figure 4.12 shows the excess burden of an import tariff or tax on imports. The
price of imports in the world market is given as P∗. At this price, under conditions
of free trade in a competitive domestic market, the quantity Q1 is supplied by
local producers and domestic demand is Q4. The quantity (Q4 − Q1) of domestic
sales consists of imports.

An import tariff of t percent increases the domestic price to P∗(1 + t). Local
producers respond by increasing output along the domestic supply function from
Q1 to Q2. In response to a higher domestic price, domestic demand decreases
from Q4 to Q3. Imports fall to (Q3 – Q2). Revenue from the import tariff is
ABCD. The import tariff benefits the domestic industry, in which profits increase
by GAIN.29

The import tariff has resulted in two substitution responses: domestic demand
has decreased Q4 to Q3, and domestic supply has increased from Q1 to Q2. Each
substitution response is accompanied by an efficiency loss.

For domestic buyers, the excess burden of the import tax is JBC.30 The effi-
ciency loss because of the substitution response in production is DIA.31

29 The increase in price to P∗(1 + t) provides additional industry revenue GADN. However, of this,
IAD is cost incurred in production (the area under the supply curve). Net benefit to the industry is
GAIN.

30 Before the import tax, total benefit for buyers from the quantity (Q4 − Q3) is BJ Q4 Q3 and the
cost at the world price of the imports is C J Q4 Q3. JBC is the difference between the benefit and
cost of the consumption (Q4 − Q3) eliminated by the import tax and hence is the net loss due to
the import tax.

31 The cost of producing the output (Q2 − Q1) domestically is the area under the supply function
IAQ2 Q1. The cost of obtaining this output as imports is IDQ2 Q1. DIA is the additional cost of
producing the output (Q2 − Q1) locally rather than obtaining the goods as imports.
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A sales tax in place of an import tariff
Rather than an import tax, a government could levy a sales tax at the same rate
of t percent. From the perspective of buyers, there is no difference between the
sales tax and the import tariff. In either case, the domestic price facing buyers is
P∗(1 + t). Consumption in either case is Q3. There is an excess burden of taxation
from the sales tax of JBC.

The sales tax, however, has no substitution effect on domestic producers. The
efficiency loss DIA of the import tariff is therefore avoided. With the sales tax,
domestic producers continue to confront competitive imports at the given world
price P∗. With the domestic price facing producers remaining at P∗, domestic
production remains at Q1.

Imports after the sales tax are (Q3 − Q1). The import tariff is levied only on
imports. The tax base for the sales tax is all domestic purchases, without regard
for whether goods are domestically produced or imported.

Revenue from the sales tax is GBCN, which exceeds the revenue from the
import tax by GADN. The sales tax has converted both the industry profit from
the tariff GAIN and the efficiency loss from the import tariff DIA to government
revenue.

A sales tax is thus a more efficient means of raising revenue than an import
tariff. A sales tax can provide the same tax revenue as an import tariff with a
lower rate of taxation and a lower excess burden of taxation. Also, it is evident
that because of the larger tax base of the sales tax, maximal revenue from a sales
tax is greater than maximal revenue obtainable from an import tariff.

Costs of collecting revenue
Costs of collecting revenue from taxes on imports are low compared to a sales tax.
A sales tax needs to be collected from many domestic sellers, whereas collection
of an import duty requires stationing customs officials at limited locations where
imports enter the country. Because of low collection costs and easy enforcement
(although smuggling often took place), import duties were often historically the
first taxes imposed by governments seeking tax revenue.

Protectionist rents
Governments in countries lacking domestic tax-collection capabilities might rely
on import taxes for government revenue. However, when governments with
domestic tax-collection capabilities impose import duties, we can infer that the
purpose is to benefit domestic producers by providing protectionist rents. The
presence of rents suggests rent seeking. The rents are expressed in the increased
industry profits GAIN provided by an import tax. The protective import duty
incidentally provides the tax revenue ABCD; if governments did not care about
protectionist rents, they would replace all import duties with sales taxes. A sales
tax would convert protectionist rents to tax revenue. Also, rather than two social
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losses from the two substitution effects of the import tariff, with a sales tax there
would be only one substitution effect and one social loss, through the domestic
substitution response in consumption. Therefore:

When tax administration allows domestic taxes to be collected, the purpose
of a tax on imports cannot be to provide tax revenue because a sales tax is
a superior revenue instrument.

The purpose of a tax on imports is not revenue but rather to provide pro-
tectionist rents to domestic industry interests.

Why use an import tariff?
If the objective is government revenue, a sales tax is preferable to an import tar-
iff. If the objective is not government revenue but rather to provide protectionist
rents, a production subsidy is more efficient. A subsidy to producers of s = t per-
cent increases the domestic price received by producers by the same percentage
as the import tax:

P∗(1 + s) = P∗(1 + t). (4.13)

The production subsidy provides the rents to producer interests by increasing
the price received by producers. The import tariff likewise increases the price
received by producers but results in the additional excess burden BJC because
the import tariff also increases the price paid by consumers. Protectionist rents
provided through a production subsidy thus avoid the excess burden BJC of an
import duty.

Therefore, whether the objective is government revenue or to provide protec-
tionist rents, there are more efficient means for implementing government policy
than import tariffs.

With the purpose of import tariffs not to provide tax revenue but rather to
provide protectionist rents to producer interests, the question is:

Given the smaller excess burden of a subsidy to domestic producers, why
would governments choose to use import tariffs to provide the protectionist
rents?

One answer is that the taxes levied to finance the payment of a production sub-
sidy also have excess burdens, which are matched against the additional excess
burden BJC of using an import tariff. Also, an import duty provides government
revenue, whereas a production subsidy requires spending government revenue.
We can, however, turn for an answer to our question regarding use of import
duties to asymmetric information and illusion. Industry rents, if provided through
production subsidies, require information that is reported in the government bud-
get; because of rational ignorance, many individual voters do not know the spe-
cific items in a government budget; nonetheless, with the government budget
decided each year by voting in congress or parliament, visibility in the govern-
ment budget opens production subsidies to the possibility of scrutiny and debate.
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An import tax provides protectionist rents in a more subtle and hidden way. The
rents do not appear in the government budget; rather buyers provide the rents
directly to the domestic industry, through a higher domestic price directly paid to
domestic producers.32

We noted in chapter 2 that when rent creation and rent seeking take place,
both political decision makers and the successful rent seekers prefer that their
activities be hidden from the public view.

Compared to production subsidies, import tariffs are a less efficient, but
also less visible and, therefore, more politically feasible, way of providing,
creating, assigning – and extracting – rents.

Import quotas
Our final question about international trade concerns the choice between an
import duty and an import quota. For a competitive domestic industry, an import
duty and an import quota assigned to importers have precisely the same effects
on demand, supply, and international trade – and, therefore, on prices and quan-
tities. A quota that limits imports to (Q3 − Q2) in figure 4.12 and an import tariff
set at the rate t both result in the same imports (Q3 − Q2) and the same domes-
tic competitive domestic price P∗(1 + t). The one difference between an import
duty and an import quota is in who obtains revenue. The government obtains rev-
enue ABCD from the import duty. The same revenue is divided as profit among
importers who are privileged in having been assigned parts of the import quota.
The privileged importers buy the imports in the world market at the price P∗ to
sell in the domestic market at the high price P∗(1 + t). The privilege to engage in
this trade is a gift of money – or a rent.

If rights to the import quota were competitively auctioned by the government,
the government would obtain the same revenue ABCD from the auction as is
provided by the import duty. Some governments have auctioned quotas. Usually,
quota rights are not auctioned but are assigned and so governments do not obtain
revenue from the quota. The purpose of the quota, then, cannot have been to
provide the government with revenue. Indeed, by using an import quota rather
than an import tariff, the government loses the revenue ABCD.

An import quota creates rents for private individuals at the expense of gov-
ernment revenue.

The private profits from being assigned quota rents can set in place a rent-
seeking contest. If rent dissipation can be presumed to be complete, the quota
rents ABCD are an efficiency loss of rent creation to be added to excess burdens
due to substitution effects.

32 When a domestic buyer pays a domestic price P∗(1 + t), the tariff component of the price is paid
directly to the domestic producer, who benefits without money passing through the hands of gov-
ernment and being recorded in the government budget.
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Producer interests, who are distinct from the privileged importers, seek the
protectionist producer rent GAIN; they do not care whether the government cre-
ates the producer rent by using an import tariff or an import quota – unless they
happen to be well positioned to compete for the privilege of also obtaining part
of the rents from the import quota.

Why would a government forgo tariff revenue to create private rents
through an import quota?

This question was addressed in chapter 2 when we considered the political prin-
cipal–agent problem, albeit in more general terms than the case of use of an
import quota. Quota rents are an example of rent creation and rent seeking, and
we would also suppose a source of political benefit through political support –
and, if the political culture and institutions allow, political rent extraction.33

Conclusion regarding import taxes
Our conclusion is that taxes on imports are not levied for revenue reasons; import
duties are rather protectionist tariffs. Import quotas transfer the revenue that the
import taxes would have provided to privileged importers. However, the revenue
from the import duty was incidental to the reason for the import duty in the first
place. The protectionist rents and political benefits explain why is there is not
always free trade, which we saw in chapter 1 is efficient in maximizing a popula-
tion’s total income.

4.2
Tax Evasion and the Shadow
Economy
We turn now to tax evasion and the shadow economy. Our interest in tax evasion
begins with the relationship to the prisoners’ dilemma of public-good supply and
the basic premise justifying public finance to replace voluntary payments – that

33 An import tax and an assigned import quota are equivalent in all ways except for who benefits
from revenue or rents if the domestic industry is competitive: if there is domestic monopoly, the
equivalence no longer holds. A domestic industry may be competitive because a single domes-
tic producer faces import competition; a tariff or quota can then create monopoly rents. Also,
sometimes the rents from an import quota have been assigned to foreign producers: compensation
is thereby given for the protectionism that has changed conditions of access of foreign exporters
to the domestic market. The import quota is then known as a voluntary export restraint, suggesting
that foreign exporters have voluntarily abided by an agreement to limit exports to the quantities
allowed under the import quota.
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although governments confront the asymmetric-information problem, nonethe-
less they can solve the free-rider problem.

A. Tax evasion as free riding
People who free ride in the case of the prisoners’ dilemma refuse to voluntar-
ily contribute to public goods according to their true valuations of benefit. The
role of government in levying taxes is intended to solve the free-rider problem
through compulsory payment. People, however, can still continue to free ride by
refusing to pay taxes – although tax evasion is illegal.

Tax evasion is illegal free riding in contributions to public goods.

Consequently, tax evasion compromises the basic premise that governments have
an advantage over voluntary payments for public goods in solving the free-rider
problem. Because of tax evasion, some people still free ride.

Tax evasion and tax incidence
The difference between legal and effective tax incidence has consequences for
tax evasion. People who are legally required to deliver tax revenue to the gov-
ernment but evade payment of taxes may be taking for themselves tax revenue
that – for the most part, because of supply and demand elasticities – others effec-
tively paid. Tax evasion is theft of government revenue. The theft goes, however,
beyond free riding in refusing to pay own taxes; taxes that others effectively paid
do not reach the government.

Public policies
When payment of taxes is based on self-assessment and self-reporting by tax-
payers, tax compliance requires taxpayer honesty. If all taxpayers do not report
and pay taxes that are due, governments confront an enforcement problem. Tax
authorities could meticulously audit every tax return; however, the cost of all-
inclusive auditing could exceed the benefits from additional tax revenue. Tax
returns are therefore typically audited randomly, with penalties imposed on tax-
payers who are detected to have under-reported income. Public policy consists of
setting the likelihood of detection and the penalty. The expected penalty for tax
evasion is:

{probability of detection} · {penalty if detected}.

A government can increase the probability of detection; this is costly because of
the additional personnel required to audit tax returns. Setting high penalties is
not costly: additional resources are not required and revenue is provided from
tax penalties and fines. To enforce tax compliance, penalties could, therefore, be
set extremely high (such as confiscation of all assets). A principle of penalties
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commensurate with the offense deters extreme penalties for tax evasion. Tax
evasion is theft from the government but, if a society wants the incentive to not
commit armed robbery to be greater than the incentive to not evade taxes, the
penalty for tax evasion cannot be the same as the penalty for armed robbery.

Public policy can also take the form of a tax amnesty. Governments can seek to
take advantage of the guilt and anxiety of the people who have evaded taxes. The
government can declare that people who voluntarily pay the taxes that they pre-
viously evaded will not be required to pay penalties. The amnesty provides past
unpaid revenue and also opens a previously evading taxpayer’s future income
to taxation. Tax amnesties rely, however, on guilt and anxiety that may not be
present.

Why do people evade taxes?
Tax evasion can reflect a feeling of injustice that taxes are too high, given the
benefits received through public spending. People might feel that taxes take too
much of their earned incomes and deliver too little in return. Tax evasion may
also reflect distrust of government: because of asymmetric information (perhaps
due to rational ignorance but also the inability to know), taxpayers do not know
what governments are doing with the taxes they have paid. When there is a per-
ception that taxes are not being used for social benefit, people feel less guilty
about evading taxes – or they may not feel guilty at all.

Tax evasion depends on whether people feel guilt or shame. People who feel
guilt do not evade taxes. People who feel shame are prepared to evade taxes if
they know that they will not be detected but are concerned about the embarrass-
ment and stigma if found out. There are also societies in which there is both guilt
and shame (although guilt would usually preempt shame); in some societies there
is neither guilt nor shame.

When enough people evade taxes, tax evasion becomes a social norm. When
the social norm is to not pay taxes, being found to have evaded taxes does not
embarrass or stigmatize. When it is the norm to not pay taxes, it is understood
that punishment of someone for evading taxes is a political decision because the
tax evader is behaving no differently than anyone else.

When honesty is the social norm in paying taxes and people feel shame (if not
guilt), there is a cost of personal embarrassment or stigma in being found to have
evaded taxes, in addition to the personal cost of penalties and fines.

We observed that when legality is not an issue and people are free to choose
their behavior, cooperation takes the place of public-good prisoners’ dilemma
experiments, and that the cooperation can be due to social norms or expressive
behavior that confirms personal identity. Similarly, social norms and expressive
behavior can underlie truthful reporting of taxable incomes, even though the
probability of a tax audit and detection may be low. The expressive behavior is
that tax evasion would contradict a person’s self-image as an honest person who
does not cheat.
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Tax evasion is also influenced by a person’s aversion to risk of detection. Peo-
ple who are very averse to taking chances will not evade taxes. Also, people may
not be good judges of objective probabilities and may overestimate the likelihood
of detection.

Opportunities for tax evasion
Opportunities for tax evasion are not uniform. It is difficult to evade a prop-
erty tax because the tax base, which is the property or house, is visible and own-
ership is well defined. There is little opportunity for employees to evade taxes
when employers transfer employees’ personal income, payroll, and social secu-
rity taxes directly to the government. Sellers who sell to consumers who are
final purchasers have the most extensive opportunities for tax evasion because
final purchasers, in general, have no reason to ask for a receipt documenting the
seller’s revenue. Self-employed people and employers or owners of small busi-
nesses have opportunities to evade taxes by finding ways to understate revenues
and overstate expenses. Estimates for the United States indicate that 1 percent of
incomes from wages and salaries and 4 percent of income from taxable interest
and dividends are under-reported; however, some 57 percent of nonfarm self-
employed business income is estimated to be under-reported; for farm income,
under-reporting has been estimated to be 74 percent.34

Tax evasion can take the form of exchange of services: a dentist may do “free”
dental work for a lawyer who, in return, provides “free” legal services.

Indirect taxes (sales taxes, excise taxes, and import tariffs) can be evaded. Eva-
sion of excise taxes and import duties through smuggling usually requires the
complicity of corrupt, cooperating customs inspectors.

Multinational firms can attempt to use internal accounting prices to evade
taxes. Internal accounting prices are used to value shipments between sub-
sidiaries or branches in different countries; because the sales are within the same
firm or conglomerate, the prices are known as transfer prices, for internal trans-
fers. Through the appropriate setting of transfer prices, profits are moved from
high- to low-tax jurisdictions. Within-firm transfer prices can also be used to
evade indirect taxes. If there are import duties, low prices declared for intermedi-
ate goods shipped between subsidiaries reduce the duties paid. To counter trans-
fer pricing, governments may not accept internal accounting prices as true prices.

In principle, everyone should pay the taxes that are due (this is, of course, a
normative proposition). However, given that people evade taxes, unequal oppor-
tunities for tax evasion are a source of social injustice.

Unequal opportunities to evade taxes are a source of social injustice because
of arbitrary sharing of the tax burden and of the excess burden of taxation.

34 For the source of these numbers and more information on past tax evasion in the United States,
see Slemrod (2007).
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Illegal immigrants
Even if they wanted to, illegal immigrants may not have the opportunity to pay
taxes. Coming forward to declare their income for taxation exposes illegal immi-
grants to the threat of deportation.35

Tax avoidance and tax evasion
Tax evasion differs from tax avoidance. Tax evasion is illegal but tax avoidance is
not.

Tax avoidance is the legal means of using tax laws to reduce tax payments.

People engage in legal tax avoidance if they can substitute in consumption away
from a taxed good to an untaxed good. However, more generally, tax avoidance
requires the services of skilled tax accountants and tax lawyers who know how
to take advantage of loopholes in tax laws that are often inordinately complex
and sometimes almost ambiguous. Only high-income taxpayers may find it worth-
while or may be able to afford hiring the accountants and lawyers. People with
lower incomes may only have tax evasion as a possibility for reducing tax pay-
ments. Again, there is inequality in opportunity or injustice.

There is injustice when some people can engage in tax avoidance and others
only in tax evasion. Tax evasion does not incur the expenses of tax avoid-
ance but is illegal and subject to penalties and stigma if detected.

B. The behavior of the tax authorities
Benjamin Franklin wrote about the injunctions to tax-enforcement agents of the
British Crown before the American Revolution of 1776:

If any revenue officers are suspected of the least tenderness for the people,
discard them. If others are justly complained of, protect and reward them. If
any of the under officers behave so as to provoke the people to drub them,
promote those to better office.

Benjamin Franklin viewed the injunctions of behavior of the tax-enforcement
officials as part of the “rules by which a great empire may be reduced to a small
one.” He attributed the American Revolution in part to the behavior of English
tax officials.36

35 Children of illegal immigrants, of course, in general attend school. A policy of permitting children
of illegal immigrants to attend government schools while maintaining the illegality of the parents is
thus a burden to taxpayers that could be avoided or reduced if the parents could be placed within
the tax system.

36 A complaint underlying the Revolution was “no taxation without representation.” Although the
American colonies were required to pay excise taxes to the king of England, the colonies had no
representation in the English parliament.
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Presumptive taxation
Employees of the government tax authority are often paid a personal bonus for
increasing tax revenue. To increase revenue, tax officials can apply presumptive
taxation, according to which taxes are assessed based on a presumption of ability
to earn income. For example, a tax inspector may know the average income of
a category of taxpayers (for example, lawyers, plumbers, and taxi drivers). Pre-
sumptive tax assessments above the average of the distribution of true incomes
increase the prospects of a bonus for the tax-administration employee. Taxpayers
whose true tax obligations are below the average of their income-earning cate-
gory can be expected to protest more strenuously about a presumptive tax assess-
ment based on average income. Some taxpayers for whom the tax assessment is
excessive compared to their true tax liability might, however, pay taxes that they
do not owe; they may not be able to provide confirmatory evidence of lower than
average income; they may also not be able to cope with the stress of ongoing
communication with the tax administration; or they may pay the unjustified taxes
to avoid expenses of tax lawyers and accountants.

Corrupt tax officials
In some countries, government tax inspectors can be corrupt. The corrupt offi-
cials accept bribes to under-report taxpayers’ true incomes. The corrupt officials
are then instrumental in facilitating tax evasion. Corrupt tax inspectors can also
extort bribes from taxpayers by threatening to report that the taxpayers have
earned higher than their true incomes. Corruption also affects the penalties that
can be set for tax evasion; if tax officials can be bribed, high penalties increase the
personal gains to a tax administration official from cooperating with a tax evader.
High penalties thereby increase the incentive for corruption by increasing the
gains to be shared from corruption between the tax inspector and the tax evader.

C. The shadow economy
The shadow economy consists of all unofficial or nonreported economic activ-
ity. Tax evasion and participation in the shadow economy are not necessarily the
same. In the shadow economy, incomes are entirely outside the domain of taxa-
tion. Tax evasion therefore takes place in the shadow economy, but tax evasion
also takes place in the official economy.

Welfare fraud
Welfare fraud occurs when people employed in the shadow economy declare
themselves to be officially unemployed and receive unemployment benefits or
welfare payments. Such people fraudulently take money from the government
(that is, from taxpayers) while at the same time evading taxes on their income in
the shadow economy.
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Size of the shadow economy
Because the shadow economy is illegal, the size of the shadow economy cannot
be directly observed and therefore has to be inferred – as is the case with rent
seeking – or estimated. In the case of rent seeking, the observed rent is used to
attempt to infer the value of resources used in rent seeking. In estimating the size
of the shadow economy, researchers look for observed variables that are corre-
lated with the size of the shadow economy – or that are correlated with the true
size of national income including the shadow economy. The variables include
the money supply, extent of cash payments, and use of electricity. Differences
between total income and total spending provide indications of the size of the
shadow economy, as do official statistics on differences between population size
and people employed. More complex approaches base measurement on a variety
of indicators and causes, treating the size of the shadow economy as an unknown
variable to be estimated from a set of equations. Table 4.1 shows illustrative esti-
mates based on such multi-indicator and multi-causal approaches.37

The table indicates substantial differences in the size of the shadow economy
among countries. The largest shadow economies have been in the former Soviet
Union (Georgia, Ukraine, and Russia). Turkey has had a large shadow economy,
as has Greece; Mediterranean countries, in general, tend to have large shadow
economies. Scandinavian countries also have large shadow economies. English-
speaking countries tend to have smaller shadow economies; shadow economies
have also been small in Japan, Austria, and Switzerland.38

Table 4.1 shows that there is a tendency for the size of the shadow economy to
increase over time. Perhaps personal attitudes toward paying taxes change. Illegal
migration affects the size of the shadow economy because illegal immigrants do
not work in the formal economy. The size of the shadow economy is also affected
by legal migration: immigrants may come from countries where governments are
not trusted and where much economic activity takes place in the informal sector.
The immigrants may take time to adapt to voluntary self-assessment and self-
compliance in paying taxes.

Corruption and the shadow economy
When there is corruption in government and large sums of money pass hands in
the form of bribes, the shadow economy is larger – because the illegal incomes
are not reported and are not taxed. At the same time, the size of the shadow
economy increases when people are reluctant to pay taxes because government
is corrupt; the shadow economy may then be an escape from a corrupt tax admini-
stration.

37 Schneider (2005) described different ways of estimating the size of the shadow economy.
38 Belgium has had a larger shadow economy than its neighbors. Before the advent of the Euro-

pean common currency in 2002, Belgium used the same currency as Luxembourg, which may have
facilitated transport of cash for deposit in banks across the border.
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TABLE 4.1. THE SIZE OF THE SHADOW ECONOMY AS A PROPORTION OF
REPORTED OFFICIAL GROSS NATIONAL PRODUCT

1990 1995 2000 2005

Georgia 58 62 67 66
Ukraine 43 47 52 55
Russia 38 41 46 47
Turkey 26 29 32 33
Greece 23 29 29 26
India − − 23 25
Italy 23 26 27 23
Israel 16 19 22 23
Belgium 19 22 22 20
Portugal 16 22 23 20
Spain 16 22 23 20
Czech Republic 16 17 19 18
China − − 13 17
Norway 15 18 19 17
Denmark 11 18 18 16
Hong Kong SAR 12 13 17 16
Sweden 16 20 19 16
Germany 12 14 16 15
Canada 13 15 16 14
Ireland 11 16 16 14
Australia 10 13 13 13
France 9 15 15 13
Netherlands 12 14 13 13
New Zealand 9 11 13 11
United Kingdom 10 13 13 10
Austria 7 9 10 9
Japan 9 11 11 9
Switzerland 7 8 9 9
United States 7 9 9 8

Source: Schneider (2005, 2007). Numbers are rounded up.

Reliability of the estimates
How reliable are estimates such as those in table 4.1? After all, an attempt is
being made to measure activity that is purposely hidden or kept invisible. Objec-
tions to estimates of the shadow economy can inevitably be expected. The meth-
ods used might be criticized and alternative methods of measurement might be
proposed.

The incentive to claim exaggeration
Governments have an incentive to claim that estimates of their shadow econo-
mies are exaggerated. The governments may be embarrassed by the inadequacies
of their tax enforcement capabilities. There may be embarrassment because of
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the inference that taxpayers do not trust political decision makers and do not
believe that government bureaucrats use tax revenue in the public interest. The
reason for a large indicated shadow economy may indeed be extensive bribes
and other illegal income-earning activities, for example, drug-related and human-
trafficking income, or illegal trade such as elephant tusks and rhino horns requir-
ing complicity of people in government. Therefore:

Governments with a large shadow economy may be politically sensitive and
may object that estimates overstate the true size of their shadow economy.

Because a large shadow economy can be attributed to high taxation and high
public spending, ideology can affect willingness to accept estimates that reveal a
large shadow economy; there may thus be reluctance to accept as accurate evi-
dence that appears to link high taxes and high public spending with refusal to pay
taxes.

D. Inefficiency and illegality in a shadow economy
There is injustice when unequal opportunities for tax evasion result in discrim-
inatory tax burdens; an ethical consideration is also that activity in the shadow
economy provides a cost advantage for producers who do not pay taxes, so that
honesty is penalized. Setting aside ethics and social justice, however, can tax eva-
sion and the shadow economy be beneficial on efficiency grounds?

Inefficiency in the shadow economy
The case for efficiency of the shadow economy is that when taxes are not paid, the
substitution effects that underlie the excess burden of taxation do not take place.
However, tax evasion and the shadow economy create other inefficiencies. The
scope for personal success is limited because excessive success of an economic
activity in the shadow economy compromises the ability to remain invisible to
tax authorities. People in the shadow economy are therefore limited in applying
their abilities.

In the shadow economy, recourse to courts is not available for enforcing con-
tracts and settling disputes. Dispute settlement in the shadow economy is per-
sonal and often violent.

The shadow economy invites corruption. Corrupt tax officials are provided
with opportunities to seek bribes in return for allowing economic activity in the
shadow economy to continue. As we have observed, corrupt tax officials can also
fabricate infringements.

Conspicuous consumption and visible spending
Conspicuous consumption provides some people with utility through the house
or apartment in which they live and the cars that they drive.39 Conspicuous

39 In some cases, the conspicuous consumption includes “trophy” wives or girlfriends. The male
equivalent is sometimes called a “boy toy.”
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consumption also provides information to tax authorities about personal spend-
ing. Observable discrepancies between visible personal expenditures and re-
ported income raise questions about the sources of the income being spent. The
benefit of income is diminished if the income cannot be freely spent. The larger
the shadow economy, the easier it is to spend income on which taxes have not
been paid because both sellers and buyers have incentives to keep their transac-
tions out of the view of tax authorities. However, the spending then cannot be on
overly conspicuous consumption.

Money laundering
Large profits from illegal activity are difficult to spend or invest because tax
authorities may ask about the sources of the money. Suppliers of drugs and oth-
ers engaged in illegal activity therefore wish to find ways of converting illegally
earned income to legal income, even if this involves payment of taxes. Thus, there
is a demand for money laundering, which is the activity of transforming illegal
profits to ostensibly legal income. In these cases, there is a wish to pay taxes in
order to facilitate spending of the illegally earned profits.40

The Laffer curve and tax evasion
We observed that tax evasion can be a reason for a Laffer curve. High taxes
decrease tax bases because of substitution effects away from productive activity.
However, high taxes also provide incentives to move economic activity to the
shadow economy. Low tax rates, in contrast, provide incentives to switch to the
official economy.

4.3
Government Borrowing
We have been viewing public spending as financed through taxation. Public
spending can also be financed through government borrowing or bond financing.
A government can borrow by selling bonds to the public and using the proceeds
for public spending. A government that borrows by selling bonds is making a
commitment to pay interest over time to bondholders and to repay the value of

40 Legal cash businesses are effective means of money-laundering; money-laundering is facilitated,
for example, by ownership of gambling casinos because income can be attributed to profits of
the casino. Corrupt bankers facilitate money-laundering by accepting cash deposits that are trans-
ferred to off-shore accounts, from where money is repatriated for legal spending and investment.
If we see a business for which ongoing continuation does not appear warranted by the number of
clients or customers, we might infer that the business is a conduit for money-laundering.
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the bond at the end of the life of the bond.41 To repay the bond, the government
will require future taxes, or there will be a need to borrow again to refinance the
bond, but eventually repayment will require future taxes. Therefore:

Bond financing of public spending is deferred taxation, including a deferred
excess burden of taxation.

A. Bond financing and the benefit principle of taxation
Bond financing is an application of the benefit principle of taxation over time.
When the benefits from public spending extend over the life of future generations
of taxpayers (including children or students who are not yet taxpayers and those
as-yet unborn), through bond financing the future generations participate in the
financing of public spending from which they benefit by paying future taxes. The
normative rule based on the benefit principle of taxation is:

Current taxes should be used to finance current benefits from public spend-
ing; bond financing should be used to match future benefits with future tax
payments.

The costs of building a bridge, for example, are incurred at the time the public
investment is made. The costs consist of the resources used in the project. The
resources are withdrawn from other uses when the bridge is built. Bond financing
compensates the generation of taxpayers that supplied the resources for build-
ing the bridge; the financing of the bridge is shared with future generations of
beneficiaries.

A two-period example
Spreading the financing of a public project over time requires that generations
overlap in time. A public project, for example, might benefit two generations X
and Y that overlap in time. In the first period, generation X works, pays taxes TX,
and lends the government BX (that is, generation X buys government bonds of
value BX). Together, the taxes TX and the sale of bonds BX finance the resource
cost C of the project:

C = TX + BX. (4.14)

Generation X has provided all of the resources and the financing C for the
project, partly in payment of taxes TX and partly by lending the government the
value of the bonds BX.

41 Bond owners can receive money for their bonds before the repayment date of a bond by selling
the bond in the bond market. When the bond is repaid, the owner receives the “face value,” or
nominal value, of the bond from the government. The amount received for a bond in the bond
market depends on whether there have been changes in interest rates since the bond was issued by
the government and the perceived risk of default.
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TABLE 4.2. BOND FINANCING FOR PUBLIC SPENDING

Period 1 Period 2 Period 3

TX = 400 TY = 400 TZ = 400
BX = 800 BY = 400

BX = 800 = TY + BY BY = 400 = TZ

D1 = −800 D2 = −400 D3 = 0
Total cost: C = 1,200 = TX + TY + TZ

In period 2, a new generation Y begins to work and pay taxes. Generation Y
pays TY in taxes, which is its share of the cost of the project. The tax revenue TY

is used to repay the bonds BX to generation X.
If the interest rate is i, generation Y also pays taxes to finance the interest on

the bond; therefore:

TY = BX(1 + i). (4.15)

Generation X thus receives back the face value of the bond plus interest. The
interest paid is generation X’s return for having deferred consumption to provide
resources for the public-good project.

Through bond financing, the burden of financing has been spread over the two
generations X and Y that benefit from the public project. Bond financing can
similarly spread the burden of taxation (and the excess burden) over any num-
ber of generations. For example, table 4.2 shows a public project that provides
benefits for three periods. There are three generations of beneficiaries. At each
point in time, only two of the generations are simultaneously alive. Generation X
is working and paying taxes when the project is undertaken and again bears the
total initial cost of the project, through loss of alternative uses of the resources
that the project used.

The total cost of the project in table 4.2 is 1,200 (dollars, euros, or other cur-
rency). For simplicity, we use an interest rate of zero. In the initial period when
the project is undertaken, generation X pays TX = 400 in taxes and lends the
government BX = 800. This provides the public finance of 1,200 for the project.

In the second period, generation Y pays taxes of TY = 400 and lends the gov-
ernment BY = 400. The sum of money 800 = TY + BY is paid by the government
to generation X to redeem the bonds BX. Generation X consumes this 800 and
passes from the scene, to be replaced by generation Z.

In the third period, generation Z pays taxes of TZ = 400. The taxes of 400 paid
by generation Z are used to repay the bonds held by generation Y.

After completion of the three-period life of the project, each of the three gen-
erations has contributed equal tax shares of 400 to finance the project. The total
taxes paid equal the total cost. That is, C = 1,200 = TX + TY + TZ.
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After the transactions of period 1, the government has a debt of D1 = −800.
The debt is the excess of government spending over tax revenue. The debt
is equal to the value of the bonds BX sold to generation X. In period 2, the
government repaid 800 and borrowed 400, giving an end-of-period-2 debt of
D2 = −400. In period 3, the government repaid the debt of 400 and did not bor-
row. The debt at the end of period 3 is therefore zero. Over the life of the project,
the government budget for financing the project is balanced.

For simplicity, the example in table 4.2 has a zero interest rate. With a positive
interest rate, taxes paid are greater than 400 for generations Y and Z to provide
financing for the interest due on the government’s bonds.

Default on government bonds
Generation Z could gain by reneging and refusing to transfer its share of the cost
of the project to generation Y. Generation Z can do this by electing a govern-
ment that declares it will not honor the bonds held by generation Y. Although
there is government obligation to repay the loans, a government might declare
that it does not recognize repayment obligations for debts of a previous govern-
ment. In general, governments honor the sovereign debt obligations of previous
governments. Yet, if a government did not pay the interest due and defaulted
on bonds that had been issued in the past, the public project would continue to
provide benefits. The project was completed in period 1 and the only change if a
government reneges on honoring bond-redemption obligations is in intergenera-
tional income distribution.

Sale of government bonds to foreigners
We have described government bonds as sold to citizens or taxpayers. The buy-
ers of government bonds, however, can be foreigners who wish to diversify their
asset portfolios. The purchase of government bonds by foreigners does not affect
the distribution of payment for public goods over time by domestic taxpayers. In
table 4.2, even if the bonds are sold to foreigners, the taxes to repay the bonds
(and to pay interest on the bonds) continue to be levied on the different genera-
tions of domestic taxpayers.

B. Intergenerational tax sharing
Unintended intergenerational income redistribution can occur if the benefits
from a project persist longer than originally envisaged. It may have been thought
that the project in table 4.2 would provide benefits for three periods, but bene-
fits continue for a fourth period. The project has been paid for and the generation
earning income in the fourth period contributes nothing but nonetheless benefits.

Unequal intergenerational tax sharing can also arise by design. Generation X
might altruistically pay the entire cost of the project, leaving future generations
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with a legacy of free benefits. Generation X could also fund the entire project
by issuing bonds, thereby shifting the entire burden of taxation for financing the
project onto future generations. In times of economic growth, later generations
are better off than earlier generations. If a judgment is made that future gener-
ations should pay more than preceding generations, bond financing will be used
disproportionately relative to taxation when the project is initially undertaken.

Bond financing for the benefit of a present generation
The initial generation X might also use the money received from the sale of bonds
for its own benefit to finance its own present consumption. No benefit is then
provided to future generations who nonetheless incur the cost through the taxes
that finance the interest and repayment of the government borrowing.

Intergenerational income distribution
Bond financing can be manipulated to redistribute income among different
generations.

Ricardian equivalence
A person may be given the gift of a government bond of $1,000 that will be
redeemed in 10 years. The bond pays interest (say, 5 percent annually). The per-
son knows that after 10 years, he or she will be personally obliged to finance the
repayment of the bond and, during the 10 years, must also personally finance the
interest payments on the bond. That is, the gift of the bond is accompanied by
future tax liabilities of the same value. Every year through the 10 years of the
bond, the person pays to finance the interest that is received. In the 10th year,
the person pays taxes of $1,000 to finance redemption of the bond. The gift of the
bond therefore is worth precisely nothing. Hence:

A person who pays the taxes that finance interest and repayment of a gov-
ernment loan is indifferent between the government using the loan or taxa-
tion to finance public spending.

This conclusion is known as the Ricardian equivalence, after David Ricardo
(1772–1823).

Whether taxation or government borrowing is used to finance public spending
does matter when payment of the interest and future repayment of the bond can
be shifted to future generations, as in our examples with overlapping generations.

Nonetheless, equivalence between tax and bond financing is restored if older
generations make compensating income or wealth transfers to younger gener-
ations or, in particular, their children; the voluntary transfers of income or wealth
compensate younger generations for the future taxes they will need to pay be-
cause of government borrowing.
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Generation Y might consist of the children of generation X. When a govern-
ment finances public spending that benefits generation X through borrowing and
transfers the burden of taxes in the future onto generation Y, parents in genera-
tion X can compensate their children in generation Y through gifts or bequests.
The parents thereby return to their children the gift that they received from the
government through bond financing.

Intergenerational altruism makes taxation and bond financing equivalent.

The equivalence requires parents to compute the value of their children’s
future tax liabilities that are due to government borrowing from which the par-
ents have benefited. The parents can then provide precise compensation for the
children’s future tax obligations.

Ricardian equivalence requires that adequate transferable wealth be available
to provide to future generations. Investments in education and experience (or
human capital) are embodied in a person and cannot be transferred to other peo-
ple. A desire by parents to return gifts from governments through bond financ-
ing to children can therefore affect forms of investment to ensure transferable
wealth.

Governments sometimes tax gifts or bequests. The intergenerational altruistic
behavior that restores Ricardian equivalence is thereby taxed.

The preferences of future taxpayers
When the intergenerational benefit principle is applied and public spending is
financed through sale of bonds, the generation making the investment decision
is presuming that future generations that will pay taxes to finance part of the
cost will wish the public investment to have been made. Thus, if a highway is
financed through government borrowing and taxes that are levied on three gen-
erations as in table 4.2, generation X making the investment is making a decision
on behalf of generations Y and Z, whose future taxes will finance the repayment
of the government bonds. Similarly, when we considered cost-benefit analysis for
evaluating whether public spending on a project is warranted, there was a pre-
sumption that benefits of future generations were known – and also future gener-
ations’ perceptions of costs; for example, the costs of environmental degradation.
The preferences of future generations – and, therefore, of future taxpayers – are,
of course, not known. There is asymmetric information: only each generation
knows its own preferences for public spending, but also future generations are
not present to be consulted about their preferences.

Even if, counterfactually, future generations could be present when the pub-
lic investment is made, there is a free-riding problem. Future generations could
declare that they will have little or no benefit from the public investment and
could propose that the generation that is making the public investment decision,
therefore, should finance the investment through taxes that it levies exclusively
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on itself. There would in that case be the reverse counterpart to the incentive
for the generation deciding on the public investment to use bond financing to
shift the burden of financing onto future generations, thereby benefiting without
paying.

Issues involving future generations that are not present are difficult to
resolve – precisely because the future generations are not present. However,
even if the future generations were present (which they are not), the Clarke tax
or some other way would be required of addressing the asymmetric-information
problem between generations.

In practice, present generations have no choice but to make decisions on
behalf of future generations. When a society is attacked by an aggressor, defense
spending provides a public good that includes benefits for future generations; for,
if the immediately threatened generation is effective in ending the threat, future
generations that would have been subjugated by foreign invaders will also ben-
efit. The public good of national security, therefore, extends over generations.
It thus seems reasonable that future generations should pay part of the cost of
ending the threat through the future taxes of bond financing.

C. Fiscal illusion in bond financing
Bond financing raises two questions about fiscal illusion:

� Are present taxpayers aware that bond financing implies future taxes?
� If so, do the taxpayers accurately perceive the values of future tax liabilities

due to bond financing?

If the compensating transfers required for Ricardian equivalence are to take
place, positive answers are required to both questions; people need to be aware of
future tax liabilities because of bond financing. They also need to know the value
of the future tax liabilities to be able to compute the intergenerational income
transfers that compensate for future taxes on the next generation. Ricardo
believed that “Ricardian equivalence” would fail because of fiscal illusion.

Elections allow taxpayers to vote to replace governments with whose policies
they disagree. Asymmetric information because of fiscal illusion is the basis for a
political principal–agent problem; through bond financing, government spending
can exceed the spending that informed taxpayers would want.

D. Constitutional restraint on government borrowing
We have identified reasons why government borrowing through the sale of
bonds can be socially undesirable: a government favoring contemporary taxpay-
ers (who are the voters) might use bond financing to finance present consump-
tion and impose tax obligations unjustified by the intergenerational benefit prin-
ciple on future taxpayers (who are not present to vote); if there is fiscal illusion,
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present taxpayers may find that future tax payments (and excess burdens) are the
consequence of greater government borrowing in the past than that to which they
would have agreed, had they known.

A leviathan government that seeks to maximize tax revenue for self-interested
spending can exploit fiscal illusion to circumvent obligations of accountability and
transparency. There is a political principal–agent problem when political decision
makers depart from the benefit principle to use bond financing for the benefit
of a present generation; there is also a political principal–agent problem when
a leviathan government takes advantage of fiscal illusion to increase revenue
through government borrowing for its own contemporary benefit.

In the absence of assurances that the benefit principle of intergenerational
financing will be strictly applied, future generations would want a legal or
constitutional restraint that limits their obligations to pay taxes that finance
past government borrowing.

A budgetary surplus
We have been considering governments that require revenue to finance spend-
ing, but governments can also have surplus revenue. The question that then arises
is what to do with the surplus. Alternatives are to use the surplus to (1) reduce
present taxes, or (2) repay past government borrowing, by buying back previ-
ously issued government bonds. When the surplus is used to reduce taxation, the
distribution of benefits corresponds to the distribution of the reduced burden of
taxation (including the reduced excess burden of taxation). When the surplus is
used to repay government borrowing, the beneficiaries are future taxpayers, who
would have been required to pay future taxes and would have been subject to
associated excess burdens of taxation.

Another possibility when a government budget surplus becomes available is
that pressures arise for the government to spend the surplus revenue in ways that
benefit particular groups rather than to take advantage of the surplus to reduce
present or future taxes.

The decision about how to use a government budget surplus is therefore dis-
tributional and political. Constitutional restraint could also apply to what a gov-
ernment does when it has a budgetary surplus.

Supplement S4

Supplement S4A: The excess burden with substitution
and income effects
We have based our analysis of the excess burden of taxation on the substitution
effects that are the sources of excess burdens. Taxes also have income effects. In



296 Public Finance for Public Goods

the case of labor supply, an increase in the rate of taxation reduces real income,
which reduces demand for all normal goods, including leisure. Reduced leisure
implies increased supply of labor. The income effect of an increase in the tax rate
on labor supply is therefore positive. Thus, substitution and income effects of an
increase in the tax rate have countervailing effects on labor supply.

With no income effect, we obtained the same measure of the excess burden of
taxation when asking about willingness to pay to avoid a tax and compensation
required because of a tax. With income effects, the answers to the questions and
the measures of the excess burden of taxation differ.

To derive the excess burden of taxation, we shall now view the individual as
deriving no benefit from a tax. With no benefit from taxes paid, if there were
no excess burden, the willingness to pay to avoid the tax and the compensation
required for imposition of the tax would precisely both equal the value of the tax
revenue that the individual has provided to the government. The excess burden
is willingness to pay to avoid the tax or compensation required in excess of the
tax revenue.

The excess burden as payment to avoid the tax
We consider first the excess burden as payment to avoid the tax being levied.
In figure S4A.1, the horizontal axis measures the quantity of a private good X,
and the quantity of all other goods as a proxy for income is measured on the
vertical axis. When X is leisure, we are describing labor supply. For illustration,
we consider a tax on a good.

YO in figure S4A.1 is gross income earned before payment of a tax. The bud-
get constraint at the pre-tax relative price is YA and the individual chooses to
consume at point 1, which is on an income-consumption curve ICC1 for the pre-
tax relative price of good X. Pre-tax utility at point 1 is U1.42

A tax on good X increases the relative price of good X and changes the budget
constraint from YA to the post-tax budget constraint YB. The change in relative
price also changes the income consumption curve to ICC2.

Compared to the original income consumption curve ICC1 before the tax,
along ICC2 proportionately less of good X is consumed. The move from ICC1

to ICC2 is the substitution response to the tax, which has increased the relative
price of X. In particular, the substitution effect is expressed in a move along the
indifference curve U1 from point 1 on ICC1 to point 5 on ICC2.

Point 5 on ICC2 is not a feasible consumption point. The income effect is a
move along ICC2 from point 5 to the post-tax consumption point 2, which is

42 An income-consumption curve (ICC) shows how demand responds to increases in income when
the relative price remains constant. The income effect is a move along the income-consumption
curve. The ICCs in figure S4A.1 are shown as straight lines; in principle, any curve with a positive
slope (indicating normal goods) is appropriate.



Supplement S4 297

1

5 

H 

D 2

3

4

A
O

B

Y

Z 

U2

U1

Pre-tax relative price

ICC1 or income consumption curve (or
line) showing changes in consumption
as income increases at the pre-tax 
relative price

Quantity of X

ICC2 or income-consumption curve (or 
line) showing changes in consumption 
as income increases at the post-tax
relative price

Income 
(spending on 
all other goods) 

Post-tax relative price

Figure S4A.1. The excess burden of a tax with income effects.

determined where the post-tax income consumption curve ICC2 intersects the
post-tax budget constraint YB. After the tax has been imposed, consumption at
point 2 provides utility U2.

After the tax, the individual’s gross (tax-inclusive) income remains as given by
the budget constraint YA. The difference between gross and net-of-tax income
when the individual is consuming at point 2 is the distance 2-3. The individual is
therefore paying the government the amount 2-3 in taxes.

We now ask the taxpayer who is consuming at point 2 how much he or she
is prepared to pay to avoid paying the tax 2-3. We are therefore looking for a
monetary value for the decline in utility from U1 to U2 because of the tax.

If the tax is not levied, the taxpayer remains on the pre-tax income consump-
tion curve ICC1. Remaining on ICC1, the taxpayer has utility U2 at point 4. Begin-
ning from point 1 with utility U1 and remaining on ICC1, the taxpayer is maxi-
mally prepared to pay the amount of income that, if given up, would provide
utility U2 at point 4. The individual is therefore prepared to pay income YD to
avoid the tax.
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The tax revenue that the government collects if the tax is levied is YH (which
is equal to 2-3). The difference HD is the personal loss due to the excess burden
of the tax.

The excess burden as compensation for the tax
We now consider by how much the taxpayer needs to be compensated after the
tax has been levied. Again, we are looking for a monetary equivalent for the
decline in utility from U1 to U2 because of the tax. Now, however, because the tax
has been levied (and compensation is being sought), we use the post-tax income-
consumption curve ICC2 to measure the difference between U1 and U2.

The substitution effect again moves the taxpayer from point 1 on ICC1 to point
5 on ICC2. The income effect again moves the taxpayer along ICC2 from point 5
to point 2. The individual again pays as tax revenue YH or the distance 2-3, which
is the difference between the pre- and post-tax budget constraints at point 2.

We now begin from point 2 on the post-tax budget constraint, where utility
is U2, and ask how much income the taxpayer needs to be given in order to be
able to return to the level of utility U1. With total income ZO, at the post-tax
relative price, the taxpayer would maximize utility at point 5, which provides the
same level of utility U1 as at the pre-tax consumption point 1. The amount of
income required as compensation for the tax is therefore ZH. The income ZH
required as compensation for the tax exceeds the tax revenue YH paid to the
government by ZY. The excess burden of taxation is therefore ZY.

The difference between the two measures of excess burden
We see in figure S4A.1 that the excess burden ZY after the tax has been imposed
exceeds the excess burden HD based on willingness to pay to avoid the tax. This
is a general conclusion. A question for discussion asks for an explanation of why
this is so.

Summary
This chapter has investigated the consequences of assigning responsibilities to
governments to finance public goods. We began by noting that governments can
solve the public-good free-rider problem through compulsory taxation but, based
on our conclusions in chapter 3, governments face an unresolved asymmetric-
information problem – unless the Clarke tax has been used or locational choice
is effective in revealing preferences, in which case there is, however, inefficient
cost sharing if people wanting the same public goods are in separate jurisdic-
tions. In order to proceed with an investigation of public finance for public goods,
we had to presume that cost-benefit analysis had established a guide to efficient



Summary 299

public spending. Setting asymmetric-information problems aside – and also ini-
tially political and bureaucratic principal–agent problems – section 1 reviewed
the basic elements of using taxes to pay for public goods.

1A. The excess burden of taxation is a personal efficiency loss that tax-
payers incur when taxes finance public spending. The excess burden
arises because of intrusion into other markets of payments for public
goods. The magnitude of the excess burden of taxation depends on
the size of substitution effects expressed in demand and supply elas-
ticities. Excess burdens are present for direct and indirect taxes. We
compared a sales tax with a value-added tax, including consequences
in a fiscal federal system. We noted that there are compliance, admin-
istrative, and emotional costs of taxation in addition to the excess bur-
den. Average and marginal excess burdens were distinguished. We
saw that the excess burden reduces the efficient quantity of a tax-
financed public good below the efficient quantity that would be deter-
mined through voluntary payments. Accountability and transparency
would require governments to report the excess burden of the taxes
that are used. We considered whether taxes could be identified that
have no excess burden. A tax on unimproved land, recommended
by Henry George for social-justice reasons, has no excess burden. A
head tax has no excess burden but can be arbitrarily levied. A poll tax
affects who votes. A tax that finances public goods in Tiebout jurisdic-
tions is a head tax, but people voluntarily chose a jurisdiction and can
escape the tax by relocating. In general, the taxes that governments
use have substitution effects and therefore excess burdens. Measure-
ment of the excess burden requires accounting for cases where there
is no tax revenue but an excess burden is present, so we cannot
look for tax revenue as a necessary indication of the presence of an
excess burden. The excess burden is increased by interdependencies
among markets. In labor markets, the substitution effect and, there-
fore, the excess burden can be at the margin of choice between work
and leisure or, alternatively, the choice influenced by taxation can be
whether to have a job; the latter choice also depends on income avail-
able from the government if not working. Variation reported in mea-
sures of the excess burden may be due to data limitations and to the
complexities of measurement; the magnitudes of excess burdens of
taxation also have political connotations associated with the desired
size of government as reflected in tax rates and public spending.
Evidence from the experiment of communism indicates high excess
burdens.

1B. The Laffer curve indicates the limits to tax revenue and shows the
possibility of excessively high taxation. The Laffer curve is politically
sensitive because of the conclusion that reducing taxes can increase
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government revenue. The Laffer curve shows the limits to leviathan
government.

1C. To apply principles of horizontal and vertical equity for socially just
taxation, governments need to know who pays a tax. The legal inci-
dence of a tax does not indicate effective incidence or who actually
pays a tax, which is determined by market substitution possibilities.
The market substitution possibilities (or elasticities) also determine
the sharing of excess burdens of taxation between buyers and sell-
ers. As with the excess burden of taxation, links among markets (or
general-equilibrium consequences of taxes) affect who pays a tax.
Political pronouncements regarding who pays a tax based on legal
incidence can reflect misinformation on the part of political decision
makers or disinformation. Because legal tax incidence does not imply
effective tax incidence and because the excess burden of taxation is
invisible and generally not computed or reported, taxpayers and vot-
ers can be subject to fiscal illusion about who pays taxes and who
bears excess burdens; taxpayers can also be subject to fiscal illusion
by not being aware of indirect taxes. Governments require consid-
erable information to identify who pays a tax. Without the informa-
tion, neither the benefit nor ability-to-pay principle of taxation can
be applied: governments cannot know whether people who have paid
taxes have benefited, or whether taxes have been paid by people who
have the ability to pay.

1D. A tax on imports is an indirect tax. Import taxes do not have a rev-
enue justification when domestic sales taxes are feasible; sales taxes
provide more revenue with lower excess burdens. The motives for
governments levying taxes on imports are related to income distribu-
tion and rent creation through protectionist polices. A subsidy to pro-
ducers could create the same protectionist rents as an import tax (or
tariff) but with a lower excess burden; reduced transparency makes
the import tariff the politically preferred instrument. Although an
import duty provides revenue to the government, the revenue is inci-
dental. Governments may choose to use import quotas to convert the
tariff revenue to rents for privileged importers.

Section 2 considered tax evasion.

2A. Tax evasion is an expression of the free-riding incentives of the
public-good prisoners’ dilemma; if tax evasion occurs, governments
do not have the consistent advantage over voluntary payments for
public goods of ensuring no free riding through compulsory taxation.
Tax evasion affects effective tax incidence because people may be
evading taxes that others effectively have paid. We considered public
policies toward tax evasion; public policies are combinations of prob-
abilities of detection and penalties if detected. We also asked why
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people evade taxes; influences include whether there is trust of gov-
ernment, whether there is guilt or shame or both or neither, social
norms, expressive behavior, and aversion to risk. People have differ-
ent opportunities to evade taxes; we noted the low tax evasion by
salary and wage earners and the high tax evasion by self-employed
persons. Illegal immigrants may have no choice other than not to pay
taxes. Multinational firms have means of evading taxes through trans-
fer prices. We noted the distinction between tax avoidance and tax
evasion and injustices associated with different people avoiding or
evading taxes.

2B. We considered the behavior and the incentives of the tax authorities,
including the use of presumptive taxation. We also noted the conse-
quences of corrupt tax inspectors, although corruption is more char-
acteristic of low-income countries than high-income democracies.

2C. A shadow economy is outside the domain of taxation. We observed
that a shadow economy facilitates welfare fraud. Estimates of the size
of a shadow economy show extensive differences in a government’s
abilities (or perhaps also willingness) to enforce payments of taxes.
The data showed that the size of the shadow, in general, has been
increasing over time. We also observed that a government can have
motives to claim that estimates of the shadow economy are exag-
gerated. In countries where there is extensive corruption, a shadow
economy can facilitate corruption or be an escape from corrupt tax
officials.

2D. Because taxes are not paid, there is no excess burden of taxation
in the shadow economy; however, there are limitations on growth
of successful businesses and there is no rule of law. There are eth-
ical problems: honest producers who pay taxes have cost disadvan-
tages compared to competitors in the shadow economy who do not
pay taxes. Personal benefits from income earned in the shadow econ-
omy are limited because of personal risks when conspicuous spend-
ing exceeds reported income. We described money laundering. The
shadow economy and tax evasion are additional reasons for a Laffer
curve, beyond work–leisure substitution.

Section 3 considered government borrowing or bond financing.

3A. Bond financing is deferred taxation. Ideally, the financing of public
spending on public goods through government borrowing is an appli-
cation of the benefit principle of taxation; beneficiaries from public
spending in different generations can pay according to benefit.

3B. Bond financing may be used opportunistically to distribute income
between generations. The principle of Ricardian equivalence pro-
poses indifference between tax and bond financing when the same
person who would pay present taxes also would pay future taxes
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that finance interest and repay the loan. An implication of Ricardian
equivalence is that fully informed taxpayers can neutralize intergen-
erational redistribution. We considered future taxpayers who are not
present when bond financing decisions are made.

3C. Fiscal illusion about bond financing can entail not being aware of
future tax obligations or not knowing the value of the obligations.
Fiscal illusion is an impediment to Ricardian equivalence (as Ricardo
observed). Fiscal illusion regarding bond financing also allows a
leviathan government to increase public spending beyond the spend-
ing that taxpayers ideally would have wanted.

3D. Because government borrowing can opportunistically impose unjusti-
fied intergenerational tax burdens, there is a case for legal or constitu-
tional restraint on financing of public spending through government
borrowing. The case for constitutional restraint similarly applies to
decisions about how a government might act when faced with a rev-
enue surplus.

There was one supplement to this chapter.

� Supplement S4A showed how the excess burden of taxation is affected by
income effects. In that case, two measures of the excess burden – equivalent
and compensating variation – differ.
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I n this chapter we shall study market corrections due to externalities and
paternalism. Section 1 describes prospects for private resolution of external-
ities. Section 2 considers resolution of externalities by government. Section

3 considers paternalistic public policies.

An externality is a cost or benefit not expressed in a market and therefore
not internalized in buyers’ or sellers’ market decisions.

Whereas externalities arise when people’s behavior or decisions affect others:

Paternalistic public policies are a response to the perception that people
are making decisions that harm themselves or are failing to make decisions
from which they would benefit.

We shall see, however, that paternalism can also arise with regard to what some
people do to other people.

5.1
Externalities and Private Resolution
As we did with public goods, we first describe attributes of externalities and inves-
tigate outcomes through private voluntary action without government. We again
begin using Robinson Crusoe for illustration.

A. Attributes of externalities
Robinson Crusoe alone on the island fishes in a stream. Crusoe has no formal
property rights to the fish in the stream. Absence of property rights does not
matter as long as Crusoe is alone on the island. When another person arrives and
sets up a factory upstream that pollutes the water in the stream in which Crusoe
fishes, the stream no longer supports the same number of fish and Crusoe incurs
a loss. The owner of the factory has imposed a negative externality on Crusoe.
There would be a positive externality if the factory were to discharge nutrients on
which fish feed.

Whether imposing a negative or positive externality, the owner of the factory
behaves – as the “invisible hand” requires – with the intent of maximizing per-
sonal utility or personal profits. The factory owner produces output for sale in a
market. The factory owner, however, is not accounting for (or internalizing) the
costs imposed on Crusoe (or is not accounting for any benefits provided). The
market outcome based on the personal self-interested decisions of the factory
owner, as a consequence, is inefficient. W = B − C is not maximized because all
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Figure 5.1. The gain from correction of a market externality.

benefits or costs have not been included in the factory owner’s self-interested
personal calculations.

Efficiency gains from resolution of an externality
Figure 5.1 illustrates inefficiency in a market when there is a negative external-
ity. The market demand function D = ∑

MB accounts for all private benefits to
buyers; there are no externalities associated with demand. Competitive market
supply S = ∑

private MC is based on private MC of producers. The competitive
market equilibrium (achieved through the competitive market-adjustment mech-
anism) is at point C. Point C is thus determined by private benefits and private
costs.

There are additional costs not internalized by private producers; these are
externalities. Producers do not pay these costs. For example, the costs might be
incurred through degradation of the environment.

The true MC of supply consists of the private MC of supply that producers
pay for labor, capital, and intermediate goods used in production plus the
MC associated with externalities.

We define MC associated with externalities as social MC because the MC is
imposed on society; producers do not pay this cost; however, society incurs the
cost. Thus:

True MC = private MC + social MC.

The supply function S′ in figure 5.1 is based on the summation of producers’ true
MC of supply. Efficient output is determined at QE by S′ and demand. In con-
trast, the competitive market output based on private costs alone is QC.



Externalities and Private Resolution 311

A reduction in output from QC to QE provides a social gain equal to the area
ABC shown in figure 5.1. Equivalently, ABC is the efficiency loss to society when
production is at QC rather than at QE.1

Externalities and public goods
The upstream factory adversely affecting Crusoe’s fishing creates a one-to-one
externality. If pollution of the stream affects many people, a public good, as
well as an externality, is involved. Often, externalities and public goods occur
together. To investigate externalities as distinct from public goods, we need to
maintain a one-to-one relationship in which one person is affected by the deci-
sion or behavior of another person.

If a factory’s output adversely affects numerous people (or at least two people)
and if legal action against the factory is required, each affected person has an
incentive to free ride by waiting for someone else to begin legal proceedings and
to pay the costs of litigation. Therefore, when more than one person is affected,
externalities involve problems of collective action.2

There is an externality problem between each person who fishes in the stream
and the owner of the factory that pollutes the stream. There is a public-good
relationship and a problem of collective action for two people who both fish in
the stream and who both benefit from resolution of the externality problem with
the factory.

The tragedy of the commons
There is an additional externality problem when two people fish in a stream: the
two people impose negative externalities on one another because they are com-
peting for the same fish. Together, they may overfish the stream, thereby not
allowing a sustainable future stock of fish to persist. This type of externality is
known as the tragedy of the commons. The commons refers to common owner-
ship or absence of private ownership – in this case, absence of property rights
to the fish in the stream. The tragedy is the depletion of the common resource –
here, the fish.

Externalities involving consumers
The case of the factory affecting Crusoe’s fishing and the depletion of the fish are
externalities between producers. Often, producers’ decisions affect not different
producers but rather the public at large. Air quality or the quality of water in a

1 The change from QC to QE reduces total benefit to buyers by the area BCDE. The true cost to
society inclusive of environmental damage of the output reduction (QC − QE) is ABED. The dif-
ference is ABC.

2 Such collective action was considered in supplement S3A.
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river or lake or at a beach deteriorates because of effluents. Or, people are dis-
turbed by noise from trucks or airplanes. Emissions into the atmosphere may
affect global warming, causing climate change. An adverse externality can be
aesthetic: people may be disturbed by the unkempt garden of neighbors. Exter-
nalities can also be between different consumers: depletion of the ozone layer
occurred because of gases that were used in people’s refrigerators. Externalities
between consumers include automobile pollution. Some people may dump trash
on other people’s property.

Beneficial externalities
These are examples of adverse externalities. In addition to the possibility of the
factory emitting nutrients into the stream for the fish, instances of beneficial exter-
nalities include education and health. Better educated and healthier people pro-
vide benefits for others; however, people generally choose education and health
based only on benefits to themselves without, therefore, internalizing the benefits
for others.

The absence of intent
Just as the invisible hand provides unintended social benefit through self-
interested market decisions, people who create externalities likewise intend nei-
ther to harm nor to benefit others.

There is no goodwill intended from a positive externality and no malice
intended from a negative externality.

Farmers who clear rain forests wish to expand the land that can be cultivated and
do not internalize how their land-clearing activities affect the global climate.

Nonetheless, if people are aware of the adverse consequences of their deci-
sions for others, negative externalities involve a lack of consideration. A person
who acts with consideration for others does not impose negative externalities.
Externalities can therefore be internalized by considerate personal behavior.

Social norms determine types of externalities that people can impose on one
another without social disapproval. People may apologize for creating negative
externalities, sometimes perfunctorily and sometimes with true intent.

Absence of intent applies when externalities are beneficial. People who inoc-
ulate themselves against diseases unintentionally protect others from contagion.
People whose education has made them more thoughtful and pleasant compan-
ions provide unintentional external benefits.

Externalities for which corrections are not required
Not all externalities require correction. Externalities can be inframarginal, which
means that the externalities are not marginally relevant. Let us consider a person
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Figure 5.2. An inframarginal externality.

whose investment in higher education takes the form of writing a doctoral thesis
on the inner meaning of life that can be discerned from the writings of William
Shakespeare. The thesis sets out the student’s insights, from which other people
benefit; however, they may not benefit significantly. Figure 5.2 shows the per-
sonally optimal investment in education at point B, where the student’s private
MB is equal to the private MC. The student therefore chooses investment in edu-
cation E2.

Figure 5.2 shows the combined marginal benefits to others in society as AE1.
The combined benefits to others have the nature of a public good from which
other people benefit simultaneously. Hence, the combined benefits are shown
in the form of public-good benefits as {

∑
MB to others}. When the student has

made the investment in education at E1, the MB for other people is zero. How-
ever, by investing in education up to E1, the student has provided total positive
externalities for others equal to the area AE1 O.3

That the externalities require no corrective response is confirmed by observing
that the efficient outcome is also the personal utility-maximizing choice of the
student. The combined true marginal benefit, which is the sum of the combined
marginal benefit to others and the student’s personal benefit, is A′DBC shown in
figure 5.2. The efficient outcome is at point B, which is also the personal choice
of the student.4

3 AE1 O is the area under the combined valuation function {
∑

MB to others}.
4 A ′DBC is the vertical summation of combined benefits to others {

∑
MB to others} given by AE1

and the student’s personal MB given by O ′DBC (that is, OA = O′A′). The summation of marginal
benefits is vertical because the student’s education is a public good that simultaneously provides
personal benefit to the student and benefit to others through the positive externality. After point
D, the combined total benefits and personal benefits of the student coincide because after E1, there
is no benefit to others from the student’s investment in education.
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Inframarginal externalities provide benefits (or impose costs) but do not
require a corrective response because the externalities have no effect at the
margin.

Personal interactions that are not externalities
Not all personal interactions involve externalities. When two people are in the
desert and there is only enough water for one to survive, one person drinking the
water does not create a negative externality. Externalities involve inefficiencies.
One person drinking the water is a Pareto-efficient outcome: it is impossible to
make one person better off without making someone else worse off by changing
the behavior of the person drinking the water.

Two people in the desert might see a water bottle ahead and set off running to
reach it. The person who reaches the bottle first drinks the water. There has been
a contest that someone has won and another person has lost. We do not associate
winning and losing a contest with externalities. In any assignment of a quantity
of a good that provides private benefit, one person has less if another person
has more, and there is no externality present that can be corrected to improve
efficiency.

More people may come to the beach than an ice-cream vendor had expected.
The vendor realizes that demand is higher than was anticipated and increases the
price of ice cream. Through the increased price of the ice cream, people have
now affected one another by their decision to come to the beach. Although the
increase in price is directly due to the decision of people to come to the beach,
the increased price of the ice cream is not a case of an externality. There is no
externality because the market has internalized the increased demand through
the increase in the market price.

If people compete for space at the beach or kick sand onto one another,
however, there is an externality. Yet some people may prefer a crowded beach
whereas others prefer personal space. Whether an externality is present, there-
fore, is subjective.

Missing markets and asymmetric information
A definition of an externality is a benefit or cost for which markets are missing.
People may be willing to pay others to leave an overcrowded beach, stop smoking
in their presence, or desist from unwelcome attention; however, no market exists
in which the payments can be made. As in the case of public goods, markets in
which externalities could be internalized may not exist because of asymmetric
information. The sum of money that people are prepared to pay to not be both-
ered by others is private information. How much people who are bothering oth-
ers are prepared to accept to change their behavior is also private information.
As with public goods, there are incentives to misrepresent preferences. People
bothering others have an incentive to claim higher than true personal losses from
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desisting and going elsewhere. People being harassed want to pay less than the
personal subjective cost that the harassment imposes on them. Cost-benefit anal-
ysis is therefore required when externalities are present. A basic reason for the
need for cost-benefit analysis is asymmetric information that has prevented the
existence of markets that would reveal valuations of personal costs and benefits.

B. Private ownership solutions
We have now defined and characterized aspects of externalities. We therefore
can direct our attention to resolutions for externality problems.

The tragedy of the commons
We noted when studying property rights that in hunter–gatherer societies, nat-
ural resources were abundant relative to demands of the population. In recent
centuries as well, people would often graze their domesticated animals on land
that had no private owners – or on land that was “common.” Negative externali-
ties arose when the common land could no longer efficiently accommodate every-
one’s animals. The inefficiency took the form of overgrazing. Too many animals
grazing on the commons resulted in inadequate food and disturbed the natural
balance that in the past had allowed replenishment of pasture grass.

When animals graze on the commons, each individual owner of animals inter-
nalizes the externalities among his or her own animals; however, the externalities
that the person’s animals impose on other people’s animals are not internalized.
If all animals on the commons belonged to one person, all externalities would
be internalized. That is, single private ownership of all animals on the commons
resolves the externality problem.5

A single owner of all the sheep on the commons could not legally prevent
other people from arriving and placing their sheep on the commons unless the
single owner of the sheep had legal ownership rights to the grazing land – which
because of private property rights would then no longer be a common.

The circumstances on the commons are those of the prisoners’ dilemma.
Table 5.1 shows the prisoners’ dilemma for two people who graze sheep on a

5 Thus, with 100 sheep on the commons, each sheep imposes an externality on 99 other sheep. Owner-
ship determines how externalities among sheep are internalized. A person who owns one sheep is
not affected by externalities among sheep that he owns. However, if he buys an additional sheep
from someone else, his two sheep impose externalities on one another; the sheep owner calculates
the mutually disadvantageous externalities that his two sheep impose on one another and commen-
surately reduces his sheep’s grazing time to internalize the externalities between the two sheep.
If the sheep owner then buys another eight of the sheep, he internalizes the externalities that his
10 sheep impose on one another; he only cares about the effect of one of his sheep on the other
nine and does not consider the externalities that any one of his 10 sheep impose on the other 90
sheep owned by others. A sheep owner who owns all of the 100 sheep on the commons internal-
izes the effect of each sheep on the other 99 sheep that he also owns and the internalization of the
externalities is complete.
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TABLE 5.1. THE TRAGEDY OF THE COMMONS AS A PRISONERS’ DILEMMA

Person 2 restricts the
number of sheep

Person 2 has a large
number of sheep

Person 1 restricts the number of
sheep 3, 3 1, 4

Person 1 has a large number of
sheep 4, 1 2, 2

common. The efficient outcome at (3, 3) is achieved when the two herders coop-
erate by each restricting the number of sheep on the field. A herder who vol-
untarily restricts the number of sheep when the other does not has benefit of 1,
whereas the herder who does not restrict the number of sheep has benefit of 4.
The Nash equilibrium is the inefficient outcome (2, 2) where there is inefficient
overgrazing because of an excessive number of sheep on the field.

Private ownership
Private ownership allows the efficient outcome to be obtained. A private owner
has an interest in maximizing the value of grazing land. The private owner, there-
fore, will take into account the reduction in the amount of feed grass available
to all other animals when deciding whether to add another animal to the grazing
flock.

When private ownership is introduced, access to the grazing ground requires
payment to the owner of the field. If all people who used the field are given equal
ownership shares, everyone is better off, after (1) paying the user price for access
to the grazing ground, and (2) subsequently receiving dividends from the firm
that owns the field and in which they have part ownership. In table 5.1, equally
shared private ownership provides a benefit of 3 for each person, whereas free
access to the commons provides a benefit of 2.

Overfishing is an example of the tragedy of the commons. A private owner
restricts the number of fish caught in order to preserve the stock. Similarly, the
private owners of a forest have an incentive to ensure that the forest is replen-
ished rather than stripped bare; they know that a tree not cut down will still
belong to them in the future.

Highway congestion is a case of the tragedy of the commons: drivers do not
consider their effects on other drivers. A private owner of a highway maxi-
mizes profits by selling “noncongested travel.” The private owner recognizes that
drivers’ willingness to pay to use the highway depends on the number of users
and that crowding externalities are internalized by an appropriate user price for
access to the road.6

6 The purpose of user prices when there are no congestion externalities is to finance a public good.
When there are congestion externalities, the purpose of the user price is to internalize externalities
by deterring use by some people.
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Conservation and the commons
A private owner of a field allows feed grass to be a sustainable resource over
time. The incentive to conserve for the future is likewise present if a fishing area
is privately owned; the private owner has an incentive not to overfish in order to
allow the fish to reproduce so there will be fish in the future. When fishing areas in
international waters are open to common access, there is often overfishing. In the
case of a forest, free access creates a private incentive to strip the forest of trees
today because any remaining trees in all likelihood will be felled by someone
else.

Private ownership encourages conservation whereas common access en-
courages depletion.

Rent seeking and resolution of the tragedy of the commons
If there is a government that can designate legal ownership rights, people can set
out to try to convince the government to give them private property rights to the
commons. If the political decision makers are amenable to persuasion, the condi-
tions are set in place for a rent-seeking contest in which resources are wastefully
used in an attempt to obtain privileged benefits from political decisions.

The social benefit W from private ownership is the difference between prof-
its under private ownership Π and the combined benefits A when there is open
access to the common:

W = Π − A. (5.1)

When rent seeking takes place, the profits Π from private ownership have
become a rent to be sought. If rent seeking dissipates the entire rent obtained
from private ownership, resources of value Π are used in contesting the rent.7 We
therefore subtract Π from the social benefit of private ownership in expression
(5.1) to obtain the social benefit from private ownership after rent seeking. The
outcome is:

W = (Π − A) − Π = −A. (5.2)

Because of rent seeking, there is a social loss from private ownership rather
than positive social benefit. The social loss is precisely equal to (minus) the value
of benefits that would have been obtained with open access.

Only a proportion α of the rent Π might be dissipated in rent-seeking activi-
ties. We then deduct the part of the rent dissipated αΠ from expression (5.1) to
obtain the social gain from private ownership after rent seeking as:

W = (Π − A) − αΠ = (1 − α)Π − A. (5.3)

From expression (5.3), W > 0 requires that:

α <
Π − A

Π
. (5.4)

7 As described in chapter 2, complete dissipation occurs when rent seeking is competitive and in a
rent-seeking contest when the highest rent-seeking outlay wins the contest.
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There thus remains positive social benefit when ownership of the commons is
determined by rent seeking, if the rate of rent dissipation α is smaller than the rate
of return from the assignment of property rights. It is important to ensure that
property rights to the commons are designated without incentives for wasteful
rent seeking because:

If the rate of rent dissipation exceeds the rate of return from assignment
of property rights, resolution of the tragedy of the commons is not socially
worthwhile.

Dynasties and conquests of the commons
Rather than beginning with a government that can designate legal ownership
rights, we can begin from anarchy, where there is no government and no for-
mal rule of law. Without the formal rule of law, free access to a commons is a
convention of behavior. Contests to control the commons take place when the
convention of free access is no longer respected.

Dynastic hereditary monarchies might be established through conquests of the
commons. Hereditary monarchy was intended to prevent rent-seeking contests
from recurring. However, when land is the main productive asset, the monarch
and the hereditary nobility as principal landowners are rich and the landless pop-
ulation is poor, and revolts and revolutions take place that monarchs and the
nobility sometimes survive and sometimes do not.

The commons and the old and new worlds
In the English-speaking “new” world (the United States, Canada, Australia,
and New Zealand), early European settlers arrived before indigenous peoples
had established private property rights to land. The indigenous peoples lived in
hunter–gatherer groups and had no system of legally protected property rights.
They gathered food and hunted on the pre-privatized land. The pre-privatized
land may have been informal common property. The indigenous peoples lost
their free access to the land when the European arrivals declared the commons
to be private property – of the new arrivals.

When the commons were privatized in the English-speaking new world, land
in general was divided among small holders.8 The division of land contrasted with
the concentrated land holdings of the monarchs and nobility of the old world of
Europe.

In the Spanish-speaking new world in South and Central America, con-
centrated ownership of land in a “hacienda” system replicated the unequally

8 Individuals sometimes received large tracts of land from the English monarch – for example,
William Penn, after whom the state of Pennsylvania is named. The land was subdivided and sold.
In other cases, the people who had received land grants could not protect their property rights from
families that had settled and worked the land. If a community elected its own judges, the judges
might be expected to rule in favor of natural possession based on settlement and productive use of
land rather than in favor of an absentee landlord.
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distributed land in the old world of Europe. As in the English-speaking new
world, property rights of the indigenous people were not respected; for example,
in 1519, the Spanish conqueror, Cortes, simply killed the Aztec king, Montezuma.

Distributional consequences of ending the commons
Ending the commons has distributional consequences. If the commons have been
privatized to give equal shares of ownership to all persons who previously used
the commons (by issuing shares in a firm), all the previous users are – as we saw –
better off. If, however, there has been a contest for ownership, people without
ownership claims may lose. Previously, they grazed their sheep without payment;
now, they must pay.

However, when there is private ownership, people benefit by paying for access
to a field on which animals are provided with grass to eat; when access was free,
there may have been little or no grass for animals because of overgrazing. Simi-
larly, if a public highway is converted into a private toll road, people who pay the
toll may gain compared to free access to a congested highway.

Distribution and efficiency
Not everyone may gain when the commons is privatized. Nonetheless, conversion
to private ownership (or privatization) resolves the inefficiency of the externality
of the tragedy of the commons.

Reciprocal beneficial externalities: The case of bees and apples
In the tragedy of the commons, people (or sheep) disadvantage one another:
the disadvantage through the negative externalities is reciprocal.9 In a case of
reciprocal beneficial externalities, the owner of an apple orchard benefits from
bees that pollinate apple trees, while a beekeeper benefits from the presence of
the apple orchard because the trees in the orchard provide nectar for the bees’
production of honey. The reciprocal benefits are not taken into account when
the beekeeper decides how many bees to keep and when the owner of the apple
orchard decides how many apple trees to plant.10

Figure 5.3 shows the circumstances of the beekeeper, who sells honey (the
output) and can buy bees (the input) in competitive markets. The market price
at which a bee can be bought is shown as Pbees. The combined marginal benefit
from bees is:

∑
MBbees = MBbh + MBba, (5.5)

9 A sheep imposes negative externalities on other sheep and, at the same time, is disadvantaged by
the negative externalities that other sheep impose on it.

10 The reciprocal externalities of the bees and apples were described in 1952 by James Meade (1907–
95), who was a professor at the London School of Economics and at the University of Cambridge.
Meade received the Nobel Prize in economics in 1977.
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Figure 5.3. The gain from common private ownership.

where MBbh is the value of the marginal product of bees to the beekeeper and
MBba is the value of the marginal product of bees to the owner of the apple
orchard. The profit-maximizing number of bees for the honey producer is q1. At
q1, the beekeeper is providing a free benefit equal to the area HAC to the owner
of the orchard.11

The beekeeper chooses q1 bees because she values bees for their honey alone.
The efficient number of bees is q2, determined where the combined marginal
benefit in expression (5.5) of bees in honey and apple production is equal to the
price of a bee. The market price of a bee is also the marginal cost of a bee for the
beekeeper. Thus the beekeeper chooses the number of bees q1 such that:∑

MBbees = Pbee(= MCbee). (5.6)

The beekeeper would incur a personal loss equal to the area BCJ if she were
independently to increase the number of bees to the efficient number q2. If the
beekeeper also owned the apple orchard, she would, however, gain area ABC by
increasing the number of bees to q2.12

Figure 5.3 tells half of the story of the reciprocal externalities. Because the
beneficial externalities are reciprocal, ABC is one part of the efficiency gain
from joint private ownership of the bees and the orchard. There is an additional
corresponding gain when the apple orchard is expanded to take account of the
benefit to the bees’ honey production. Under separate ownership, the owner of

11 The MC of a bee is the price Pbees . The MB from keeping bees is the value of the marginal product
of bees in honey production, MBbh = Phoney MPbh, where Phoney is the price received for honey and
MPbh is the honey production of the marginal bee. The beekeeper maximizes profits by setting the
MC of a bee equal to the MB from keeping a bee – that is, by setting Pbees = MBbh≡Phoney MPbh,
which determines q1 in figure 5.3.

12 Increasing the number of bees from q1 to q2 yields a value of additional product of the bees given
by ABq2q1, at a cost of the additional bees CBq2q1.
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the orchard has too few apple trees. Under common ownership, the externality
from the apple trees to honey production is internalized, and the number of apple
trees is expanded to the efficient size.

When the bees and the apple orchard are separately owned, potential benefit
is therefore lost because of the mutual neglect of positive externalities.

Under common private ownership, decisions are efficient because a com-
mon owner internalizes (or takes into account) the reciprocal benefits.

Public inputs and externalities
Expression (5.6) has the same general form as the condition

∑
MB = MC for effi-

cient voluntary public-good supply. Indeed, the contribution of bees to produc-
tion has public-input properties. Bees are a public input because they are simul-
taneously inputs for the beekeeper to produce honey and inputs for the owner of
the apple orchard for whom they pollinate the apple trees.

Synergies and externalities
The term synergies rather than externalities is often used to describe benefits
from common ownership. Firms’ mergers and acquisitions are, however, not nec-
essarily justified by mutually beneficial externalities or synergies; rather, man-
agers have personal reasons to seek mergers and acquire other firms. Managers’
incomes may increase with the size of the firm; mergers and acquisitions may be
motivated by increased profits due to reduced competition; and also, managers
have an interest in a diversified portfolio of income sources to reduce personal
risk. Shareholders of a firm lose when the attention of managers is drawn away
from the “core” activities in which the managers have expertise; shareholders
tend to hold diversified portfolios of shares to spread risk and do not require
the diversification that managers seek for personal benefit through mergers and
acquisitions. Bankers acting as consultants also have incentives to encourage
mergers and acquisitions in order to earn advisory fees.

Because of the personal incentives of management and bankers, when two
firms merge or one firm acquires another, we cannot be certain that we are
witnessing an efficiency-enhancing response to beneficial externalities.

A contractual alternative to common private ownership
The beekeeper and the owner of the apple orchard could stay under separate
ownership and a contractual agreement could specify that the beekeeper will
have the efficient number of bees and that the owner of the orchard will have
the efficient number of apple trees. The contract would compensate the owner
of the orchard for increasing the number of apple trees and the beekeeper for
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increasing the number of bees. The beekeeper and the owner of the orchard both
gain, as in the case of common ownership.

Common ownership can be more costly than the contractual agreement.
Under common ownership, more extensive coordination tasks confront manage-
ment in the enlarged firm. There are few or no benefits from common manage-
ment if the knowledge required for growing and selling apples has little to do
with the knowledge required for keeping bees and selling honey.

Contractual solutions also can have disadvantages. Contracts may be incom-
plete. A complete contract specifies responsibilities and courses of action for all
contingencies. An incomplete contract cannot and therefore does not include all
contingencies. A rare, unanticipated disease might strike the apple trees, result-
ing in disagreement about whether the owner of the apple orchard had taken
due precautions to avoid the disease. Or, the number of bees might decline for
reasons that are unclear. Legal costs can be high when there is a dispute about
contract compliance. The legal costs are avoided by common private ownership.

C. The Coase theorem
Common private ownership cannot resolve externality problems when external-
ities are the consequence of behavior of people because one person cannot buy
and own another person. However, people can pay to change each other’s behav-
ior. A proposal known as the Coase theorem predicts that externalities between
people will be voluntarily internalized by private negotiation, provided that legal
rights have been specified and that costs of reaching agreement (also known as
transactions costs) are not too high.13

To explain the reasoning behind the Coase theorem, we consider two people
in a classroom. Person S (a smoker) benefits from cigarettes and person N (a
nonsmoker) does not like cigarette smoke. In figure 5.4, MBS is the declining net
marginal benefit of smoker S from smoking cigarettes; the net marginal benefit is
measured after payment of the price of cigarettes. MCN is the increasing marginal
cost imposed on nonsmoker N by the smoker’s cigarettes.

The MB and MC functions in figure 5.4 describe marginal benefits and
marginal costs of different people. Efficiency requires maximizing W = B − C,
where the benefit B is that of the smoker and the cost C is that of the nonsmoker.
In seeking efficiency, we again do not ask about the distribution of benefits and
costs between the smoker and the nonsmoker.

The objective in seeking efficient resolution of an externality between two
people is to maximize the difference between total benefit and total cost
without regard for how the benefits and costs are distributed.

13 Ronald Coase, from the University of Chicago, received the Nobel Prize in economics in 1991.
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Figure 5.4. The Coase theorem.

Legal rights with the smoker
The smoker might have the legal right to smoke as he or she pleases. The smoker
cares only to maximize personal utility and does not take into account (or inter-
nalize) the costs that smoking imposes on the nonsmoker. A smoker who can
freely decide chooses qm cigarettes, determined in figure 5.4 where MBS = 0.
Maximized total benefit for the smoker is the area ACO under the smoker’s MB
function.

When the smoker chooses qm, the nonsmoker can compensate the smoker for
not smoking the last cigarette and still gain from the reduction in the number of
cigarettes smoked. That is, at qm:

MCN(qm) > MBS(qm) = 0. (5.7)

The nonsmoker has ample scope to pay the smoker not to smoke the last cigarette
because the smoker receives zero marginal net benefit (after paying for the
cigarette) from the last cigarette at qm.

Pareto improvement takes place when person N (the nonsmoker) pays person
S (the smoker) not to smoke the last cigarette. The process of compensation (or
overcompensation) for not smoking a cigarette can continue until the number of
cigarettes smoked declines to qe, where the MB to the smoker is equal to the MC
imposed on the nonsmoker.

For values smaller than qe, the nonsmoker cannot compensate the smoker for
not smoking and still be better off after paying the compensation. The equilib-
rium outcome of the process of compensation is therefore qe, which is efficient
because W = B − C is maximized.

Point E in figure 5.4 has the characteristics of a market equilibrium – although
the market for “not smoking a cigarette” has only one buyer and one seller and
is therefore not a competitive market.
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Sharing of the gains
The reduction in the number of cigarettes from qm to qe results in a total gain
equal to the area of the triangle EBC, which can be divided between the smoker
and the nonsmoker.14 It would be irrational for the smoker and the nonsmoker
not to come to an agreement on sharing the gain. How will the gain be shared?

One way of sharing the gain EBC is to proceed in the manner of cutting a cake,
for which a solution is, “You cut and I choose the share that I want.” This rule,
of course, results in equal sharing of the cake.

More generally, we can consider the division of gains as the outcome of a bar-
gaining process, with the smoker and the nonsmoker making offers and counter-
offers until an agreement on sharing the gain is reached. We might think that
it could take a long time for an agreement to be reached through such bargain-
ing. The people involved in the bargaining process, however, can be expected
to have positive time preference; that is, they can be expected to prefer to have
their gains now rather than later. The longer they tie up each other in inconclu-
sive bargaining, the less they have to share because the value of the total gain
available declines over time due to the preference for present over future gains.
The two people, therefore, each have an incentive to reach agreement as soon as
possible.

The agreement that is reached will reflect the bargaining power of the two peo-
ple. A way of measuring bargaining power is patience, or the discount rate that
a person applies to the future. A more patient person has a lower discount rate
(that is, discounts the future less) and has more bargaining power because he or
she is prepared to wait longer for an agreement to be reached. That is, the more
patient person has a smaller loss from deferring agreement to the future. When
people have information about each other’s discount rates, the more patient per-
son can obtain a larger share of the benefit; there are still incentives for imme-
diate agreement because both the patient and impatient person lose from delay,
albeit differently.

Given the costs of delay, there is a mutual incentive to come to an agreement
on sharing the gains as soon as possible.

Immediate agreement is an efficient bargaining outcome because no loss is
incurred in waiting for an agreement to be reached.

Bargaining is more complex when people have incomplete information about
each other’s patience or time preference. Beliefs about the patience of the other
person then matter. Bargaining under incomplete information about time prefer-
ence of the other person can result in many possible outcomes and is inefficient
when people defer reaching agreement.

14 The total cost imposed on the nonsmoker from (qm − qe) cigarettes is qe EBC. The total benefit
to the smoker from these cigarettes is qe EC. The difference is the net gain EBC available to be
shared.
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Legal rights with the nonsmoker
The compensating payments that we have described are based on the legal right
of smokers to smoke as they please. Person N (the nonsmoker), however, might
have the legal right to determine air quality. If there is no smoking at all, the
outcome in figure 5.4 is:

MBS(0) > MCN(0) = 0. (5.8)

The MB of the smoker from the first cigarette exceeds the zero MC imposed
on the nonsmoker. The smoker can therefore readily overcompensate the non-
smoker for being allowed to smoke a first cigarette. The smoking of one cigarette
is a Pareto improvement compared to the prohibition of smoking. The smoker
can continue to overcompensate the nonsmoker as long as MBS > MCN. The
equilibrium number of cigarettes smoked is again qe, where MBS = MCN. A mar-
ket has been created for “the right to smoke a cigarette.” The total gain available
to be shared from the creation of the market is area AEO shown in figure 5.4.

The Coase theorem
We can now state the Coase theorem:

Externality problems are efficiently resolved by assignment of legal rights.

The efficient resolution of an externality problem is independent of who has
legal rights.

After legal rights have been specified, two affected parties can create a market
and use the market to achieve an efficient outcome. The efficient outcome does
not depend on who has legal rights; we see in figure 5.4 that the efficient outcome
is qe, whether the smoker or the nonsmoker has legal rights.

Income effects
Although the Coase theorem states that legal rights do not affect the efficient
outcome, the assignment of legal rights affects people’s incomes by determin-
ing who makes and who receives payments. The payments are the source of an
income effect. The consequences of income effects were excluded from the pre-
vious statement of the Coase theorem.

In figure 5.5a, the smoker has legal rights and the smoker’s demand for
cigarettes increases because of payments received from the nonsmoker. The
increased demand moves the marginal benefit of the smoker to MB′

S and because
of the income effect, the efficient outcome is at q ′

e and not qe.
In figure 5.5b, the nonsmoker has legal rights and therefore receives payments

from the smoker. The increased income increases the nonsmoker’s demand for
clean air. The decline in the nonsmoker’s willingness to suffer smoke is expressed
in the new marginal cost function of the nonsmoker MC ′

N. Because of the income
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Figure 5.5. (a) An income effect when the polluter has legal rights. (b) An income effect
when the victim has legal rights.

effect, the efficient number of cigarettes in the market for permission to smoke
decreases to q ′′

e from qe.

The Coase theorem is based on absence of significant income effects.

For goods or activities that are a small part of a person’s budget, absence of
income effects is a reasonable approximation.

Incentives and negligence
The Coase theorem states that the efficient outcome is independent of the assign-
ment of legal rights. However, assignment of legal rights can be efficient or inef-
ficient depending on the incentive not to be negligent. Whether pollution occurs
may depend on the care taken by a producer to avoid accidental spills. A poten-
tial polluter who has legal rights to pollute has zero costs of negligence. The
incentive to take care to avoid oil spills, for example, is greater when the cost
of negligence is imposed on tanker owners.

The assignment of legal rights can determine the likelihood that a negative
externality will arise.

Incentives for avoidance of negligence suggest a “polluter pays principle” –
that is, that the public should have legal rights.

Failures of the predictions of the Coase theorem
If the predictions of the Coase theorem were correct, unresolved externalities
would never be encountered because all externalities would have been resolved
through private negotiation. Why, then, are unresolved externalities observed to
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exist? There are a number of reasons for the failure of the predictions of the
Coase theorem.

Disputes over legal rights
There can be unresolved disputes about who has legal rights. If legal rights are not
defined, the strong might exert their will on the weak – although, with the strong
assigning legal rights to themselves, the Coase theorem still predicts voluntary
negotiation to achieve an efficient outcome if the weak can pay the strong (which
is possible if the strong have not appropriated the income of the weak).

Asymmetric information and disputes over the value of damage
There may be a dispute about the value of damage or whether damage was even
incurred. Disputes particularly arise when damage is subjective. A smoker seek-
ing compensation for not smoking can claim exaggerated benefit from a cigarette
and a nonsmoker seeking compensation for cigarette smoke can claim exagger-
ated disutility from exposure to the smoke. There is asymmetric information
because the location of the MB function is known only to the smoker and the
location of the MC function is known only to the nonsmoker. Asymmetric infor-
mation makes negotiation and bargaining time-consuming and possibly unpleas-
ant. People will not begin to negotiate if the costs of negotiation and bargaining
(or transactions costs) are expected to exceed the benefits that can be obtained
from resolution of an externality. Because of transactions costs, markets between
smokers and nonsmokers do not usually exist. Smokers once had legal rights to
smoke where and as they wished. By the end of the 20th century, legal rights had
changed to be with nonsmokers. When legal rights were with smokers, nonsmok-
ers rarely attempted to pay smokers not to smoke; when nonsmokers have legal
rights, smokers generally do not attempt to pay to be allowed to smoke. The
transactions costs of creating the markets predicted by the Coase theorem are
too high. If people fishing in a stream kept certified records of the number of fish
they caught before a factory began polluting the stream, they could objectively
verify the value of their losses and there would be no asymmetric information. If,
however, the complaint is that the pollution is destroying the aesthetic quality of
the stream or is preventing recreational enjoyment, there is a problem of asym-
metric information because only the complainants know the true value of their
losses.

Transactions costs without asymmetric information
Transactions costs can prevent the efficient outcome predicted by the Coase the-
orem without asymmetric information. At a crowded road intersection, high-
value-of-time drivers in a hurry are willing to pay low-value-of-time drivers for
priority access through the intersection. Markets allowing transactions between
high- and low-value-of-time drivers at an intersection do not exist because the
transactions costs of organizing such markets are excessive relative to the ben-
efits. A driver will have passed through the intersection without the creation of
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a Coase market in less time than is required for the price of priority access to
be paid. Rather than being resolved through the Coase theorem, the externality
problem at the intersection is resolved by a traffic light or by a convention or rule
that specifies who has priority.

Personal unwillingness to create markets
The Coase theorem often fails because of personal unwillingness to create mar-
kets. There is a line at the post office and you do not have time to wait. The
externality is that other people who arrived first have priority in the line. You can
create a market by offering the person at the front of the line money in return for
his or her place (other people would not lose their relative place in the line). Yet
people may not be prepared to accept payment for giving up their place in the
line. They may feel insulted by the offer of money and may believe that a place
in the line should not be for sale; although the view that a place in the line is not
for sale can generally be changed by offering enough money. If a place in the line
were sold, there might be complaints from other people whose positions in the
line are unaffected by the transaction; although their place in the line does not
change, they may regard the transaction as “unfair.” The feeling of unfairness is
expressed in the view, “I have been waiting in the line for my turn. It is unfair
that you come along and use money to buy a place ahead of me.” That is, there
can be presumptions about what money should be allowed to buy.

People are often prepared to do things for free that they are not prepared
to do for money. If people believe that there is justifiable reason, they may be
prepared to give up their place in a line without payment. In the case of smoking,
when a smoker has the legal right to smoke, the smoker might be offended by
an offer of payment of money to stop smoking; the smoker might be prepared to
stop smoking without payment, if asked nicely to do so.

Personal aversion to creating markets is an impediment to realizing the pre-
dictions of the Coase theorem.

Creating a market can change behavior. In one case, parents were arriving late
to pick up children from kindergarten, thereby imposing an externality by keep-
ing the kindergarten teachers waiting. A fine was therefore imposed on parents
who arrived late. As a consequence of the fine, parents became less punctual and
arrived even later. When there was no fine, the parents were intrinsically moti-
vated to try to pick up the children on time. The fine created a market wherein
parents could pay for coming late – and parents took advantage of the market to
pay and be more flexible with their time.

Collective action and externalities
Externalities involving only two people (for example, the owner of an orchard
and the owner of bees, a person fishing in a stream and a factory owner, a smoker
and a nonsmoker) allow separation between externalities and public goods.
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In general, when one individual is affected by an externality, others are also
affected and the externality therefore also has public-good characteristics. A fac-
tory that pollutes the environment simultaneously harms a number of people.
Similarly, there are effects on many people when aircraft noise disturbs residents,
when people dump garbage in corridors or parks, or when a road becomes con-
gested. When an externality has public-good characteristics, the free-rider prob-
lem of public goods arises. The free-rider problem is distinct from transactions
costs of negotiation and bargaining that also impede realization of the predictions
of the Coase theorem; transactions and bargaining costs are present when an
externality involves only two people and there are no public-good aspects. When
a factory emits harmful effluents in the vicinity of a school, parents have reason
to be concerned; transactions costs of parents organizing for collective action are
low because of the parents’ common characteristic that their children attend the
same school. Parents can identify and contact one other and call a meeting to
devise a collective-action program against the factory. However, some parents
might think strategically and conclude, “This issue is so important that nearly
everybody will surely come to the meeting and so I do not have to attend.” If
enough parents think in this way, free riding prevails over effective collective
action to solve externality problems.

Regulations that prohibit Coase bargaining
The outcome predicted by the Coase theorem cannot be achieved when regula-
tions prevent private bargaining to internalize externalities. A professor may be
prepared to allow a student who comes to office hours with questions to smoke
cigarettes – at a price. However, a mutually beneficial trade is disallowed if the
university administration has decided that no smoking is permitted in university
buildings.15

Assignment of legal rights to minimize transactions costs
In the case of the smoker and the nonsmoker, the smoker pays for each cigarette
smoked when the nonsmoker has legal rights, and the nonsmoker pays the
smoker for each cigarette not smoked when it is the smoker who has legal rights.
The number of cigarettes smoked is observable; the number of cigarettes not
smoked is counterfactual and not observable. There can be disputes about the
number of cigarettes the smoker would smoke if not paid to not smoke. Trans-
actions costs are minimized when the nonsmoker has legal rights because the
number of cigarettes smoked is directly observable.

Legal rights should be assigned to minimize transactions costs – that is, to
minimize the likelihood of failure of the Coase theorem.

15 There would be a problem in allowing the student to pay the professor to smoke because of pos-
sible ambiguity in the additional benefits through grades that the student could expect from the
professor after payment. Many years ago, before the negative externalities of smoking were well
known, the professor would have been obliged to pay the student not to smoke.
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Market capitalization and the Coase theorem
A decision may need to be made about the location of a facility that has negative
externalities. The facility might be an airport, a waste-storage facility, a prison, a
communications antenna, a drug-rehabilitation center, a halfway house, a police
station, or a school. Residents often object to having these facilities in or near
their neighborhood. The inconvenience, disturbance, or perceived health hazard
reduces housing prices. The owners of the facilities could compensate residents
for the decline in property values. The requirement of compensation for reduced
housing prices is an application of the Coase theorem in which the residents have
legal rights.

After compensation has been paid for the decline in market value of the
houses because of the negative externality, the houses continue to have lower
market values than similar houses in other locations not affected by negative
externalities. People who buy a house from the original owner (who has received
compensation) pay the lower price for the house. The lower housing price is the
compensation to the new residents for the negative externality.

The same type of response as in refusal of people to accept compensating
payments for giving up their place in a line can arise when offers of compensa-
tion are made for locating facilities with negative externalities in or near peo-
ple’s neighborhoods. People can express moral outrage or indignation at the
suggestion that they should be compensated, for example, for having a nuclear-
waste disposal site near their house. The indignation expresses the feeling that
no amount of compensation justifies the reduction in quality of life from having
the site near people’s homes and that it is an insult even to be asked to accept
compensation.

People can feel that it is unethical to accept money for agreeing to the loca-
tion of sites with adverse externalities near their house. Indignation can also be
self-interested. The acronym NIMBY stands for “not in my backyard.” A dis-
posal site, prison, drug-rehabilitation center, and other facilities must be located
somewhere. NIMBYs prefer that the location be far from them, although they
agree that the facility is necessary somewhere. Again, with enough money given
in compensation and with assurances of safety, people may change their decision.

People may refuse to accept compensation to allow location of an undesirable
facility near their homes because of uncertainty about future effects on health.
Cigarette smoking was regarded for many years as elegant and not harmful.
Asbestos was regarded as a safe construction material until a link was established
to cancer. People may fear that a nuclear-waste disposal site will be harmful to
health through a cumulative effect over a period of years. Because of the uncer-
tainty, there can be a feeling of discomfort from having the suspect facility located
nearby. There can also be a feeling of guilt when a house located near the suspect
facility is sold to someone else.

Facilities with undesirable externalities are usually placed far from people’s
houses. Over time, as demand for housing grows, house construction can begin
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to encroach on the facility. The more adverse the externality associated with the
facility, the lower is the price of the land around the facility and the lower are
housing prices. People who move into the houses around the facility are therefore
generally those with lower incomes who cannot afford higher priced housing.
Correspondingly, if health problems occur, the people adversely affected tend to
be lower income people.

D. Resolution of externalities through personal behavior
Externalities are internalized by means other than private ownership, Coase bar-
gaining, and capitalization into market values. Personal behavior can internalize
externalities.

Consideration for others
When externality problems arise, people do not intend to inconvenience others
(or to provide benefits) but nonetheless externalities would not arise if people
were considerate of others. Personally internalizing externalities is costly. The
owner of the bees, for example, could increase the number of bees beyond the
profit-maximizing number, but she incurs a loss if not compensated by the owner
of the orchard. Or, people could exercise self-control in not playing loud music
or being rowdy when they know that others are trying to sleep, but their behavior
is not illegal and they would incur a personal loss in the exercise of self-control.

When externalities are resolved through consideration for others, the question
arises of who will be considerate of whom. A nonsmoker who has legal rights
can be considerate by allowing a smoker to smoke; if the cigarette smoke makes
the nonsmoker feel unwell, being considerate means that the nonsmoker is will-
ing to accept personal inconvenience. For the smoker, being considerate means
not imposing on the nonsmoker’s goodwill and deferring the cigarette or finding
another place to smoke where no one is inconvenienced.

Self-esteem and social approval
People who make personal decisions to beneficially internalize externalities
can derive utility from self-esteem and social approval. When environmen-
tally friendly “green” cars are more expensive than cars with polluting gasoline
engines, by driving an environmentally friendly car, a person makes a visible
statement of having concern for the environment. Pollution is reduced and
an example is set for others. Whether buying an environmentally friendly car
is expressive behavior to confirm personal identity or is motivated by social
approval, in either case, a personal, socially beneficial contribution has been
made to internalizing an externality. People also create positive externalities by
tending to beautiful gardens that others can see or by the choice of how they dress
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or by polite behavior. In these cases as well, personal decisions may be based on
self-identity and social approval may be sought, but society benefits from the
positive externalities.

Social norms and externalities
When the law is ambiguous, externalities can be internalized through social
norms. A social norm is behavior that people adopt because everyone else is
behaving in the same way and because people feel disutility or discomfort in devi-
ating from the norm. Social norms are the basis for social conventions that can
override personal preferences; that is, people may follow social norms because
they wish to conform and do not wish to be socially ostracized.

Social norms determine permissible, socially acceptable personal behavior.
The social norm may be to wait patiently in line and not to push or shove at
a bus stop. Nonetheless, some people may deviate from the social norm and
aggressively join a line near the front. Whether such people are permitted to
have their way depends on whether there is a social norm of resistance to aggres-
sive, inconsiderate behavior. Resistance is a volunteer-type public good: some-
one has to incur the personal cost of initiating resistance to inconsiderate and
uncivil behavior. A further social norm determines whether others will help:
Do other people who have been disadvantaged by the inconsiderate and uncivil
behavior come to the assistance of the person who initiated resistance? Support
through secondary resistance is less costly than initiating resistance. Whether
there is a social norm of backing up the person who initiated resistance influ-
ences whether someone will resist inconsiderate and uncivil behavior in the
first place.

When the social norm is not to litter, people may nonetheless litter a hik-
ing trail in a nature preserve. They feel no guilt. However, they feel shame if
observed by others. Because of the social norm, they therefore do not litter when
their behavior is visible to others.

Personal dilemmas can arise because of threshold effects in externalities: a
person may begin a hike fully intending to carry personal litter out of a nature
preserve, but what does this person do when, because of a great amount of litter
that others have left, the trail has gone beyond the threshold of being clean? Even
considerate hikers may feel that they might just as well add to the extensive litter
that already exists. Here, personal behavior is again determined by a social norm
based on the behavior of others (who have littered).

Self-defense and crime
Crime is a source of negative externalities. We rely on government to pro-
tect us from crime through the rule of law. Externalities arise through crime
because governments fail to enforce the rule of law perfectly. The externalities
are expressed in people’s willingness to pay to avoid being the victim of criminals.
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A market sometimes exists for payment to avoid being harmed or having prop-
erty damaged; the market results in extortion of money by criminals, who are
engaged in rent extraction. Extortion indicates failure of governments to enforce
the rule of law.

The public-policy question is:

If government is ineffective in providing protection against crime, should
personal self-defense be legally permitted?

Personal self-defense can take the form of carrying guns or mace or learning
unarmed means of combat.

There can be disagreement about whether self-defense should be legal. Some
people may object to a concealed gun as the means of self-defense by a poten-
tial victim. Related disagreement concerns whether markets in guns should be
legal. Opponents to the right of self-defense by citizens carrying guns point to the
externality that the legality of guns can result in innocent people being acciden-
tally harmed when guns are not safely stored or handled; ready access to guns
also results in impulsive behavior or crimes of passion.

The position of such opponents to the right of citizens to be armed in self-
defense is based on the normative proposal that:

No one should have guns.

All law-abiding citizens would agree with this normative proposition: in an ideal
world, we would want no one to have guns. The case against guns can also be
stated expressively. An opponent to the right of citizens to be armed may declare
that “I am the sort of person who wants no guns in the world because I want only
peace and tranquility and no one harming anyone else.”

The counter-case of the proponents of the right to carry guns for self-defense
is pragmatic. They do not disagree with the proposition that the world would be
better off without guns. However, they point out that we do not live in an ideal
world in which all guns can be eliminated. Rather, whether or not citizens have
the legal right to carry guns, criminals will have guns. The counter-argument is,
therefore, that forbidding citizens to have guns in self-defense facilitates crime
and that victims needlessly die or are injured because criminals know that law-
abiding citizens are easy prey who are not legally permitted to use guns to defend
themselves.

Policy debates on different topics often take place with one side making
expressive normative statements and the other side making positive predictive
statements. The normative arguments are statements about the world as it should
be. The positive statements are predictions about the world as it is. The debates
can be ongoing, with one side continuing to repeat its expressive normative argu-
ments and the other side repeating its observations and predictions.

A case against allowing citizens to carry guns is that if everyone carries a gun,
everyone boarding a plane may, for example, be carrying a gun. Laws can prevent
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people taking a gun onto planes. However, it is also difficult to hijack a plane
when all or many passengers are armed.16

Gun laws and locational externalities
The locational choice mechanism allows people to choose between living in gov-
ernment jurisdictions where citizens carrying guns is legal or illegal. Interjurisdic-
tional externalities arise when neighboring communities or societies make differ-
ent decisions about permitting the sale of guns and allowing people to carry guns.
Criminals can then buy their guns where it is legal to do so and commit their
crimes in neighboring communities where, because guns are illegal, they know
that law-abiding citizens will not be armed.

Kidnapping and ransom
When ransom is paid to a kidnapper to release a hostage, an externality has been
created. Incentives have been provided for yet more people to be kidnapped and
held for ransom. If no one ever paid ransom, kidnapping would never occur.

Failure to report crime and externalities
In some cases, crimes are not reported because people believe that they will be
subject to aggravation and perhaps humiliation through legal-system procedures.
The externality in that case through personal behavior is that criminals continue
to be free to commit crimes and harm more victims.

5.2
Public Policies and Externalities
We now turn from personal behavior to public policies. In calling on govern-
ments to take responsibility for resolving externality problems, we presume that
costs and benefits associated with externalities have been identified and mea-
sured through cost-benefit analysis. Because externalities are costs or benefits not
internalized in markets, governments, if they are to resolve externality problems
efficiently, must have used cost-benefit to obtain the information that markets

16 In the United States, the debate on the right of personal self-defense by carrying a gun centered
on the interpretation of the Second Amendment to the U.S. Constitution, which states that “A
well-regulated Militia, being necessary for the security of a free State, the right of the People
to keep and bear Arms, should not be infringed.” The perceived ambiguity was in whether the
Amendment applied to the rights of citizens to organize militias or applied to the level of freedom
of the individual to bear arms. A large component of the debate on interpretation came to an end
when the U.S. Supreme Court ruled in 2008 that the Second Amendment gave people the right to
keep guns in their own home for personal self-defense.
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did not reveal. Cost-benefit analysis may have been required to estimate benefits
from environmental policies or benefits through positive externalities associated
with public spending on education or public health. Power stations burning coal
or oil are sources of externalities through carbon emissions: nuclear power sta-
tions have no carbon emissions but require cost-benefit analysis to evaluate costs
from future disposal of nuclear waste.17

Whatever the source of an externality, because market values are not avail-
able, governments seeking to resolve externality problems need to have
found nonmarket valuations through cost-benefit analysis.

Cost-benefit analysis is therefore an inseparable part of resolution of externality
problems through public policies of governments; the questions about procedures
for cost-benefit analysis raised when we considered absence of markets because
of failures of voluntary payments for public goods reappear.

A. The case for government
The Coase theorem proposes that people will privately internalize externalities
when possible. However, we have seen that there are various reasons why the
Coase theorem might fail. When the Coase theorem fails and externalities are
not internalized by private action, we turn to government.

Who decides when an externality merits public policy?
People can choose to personally take actions in response to personal external-
ities. However, who decides whether an externality exists that warrants public
policy action by government? There is consensus about existence of externalities
associated with the environment, public health (through preemption of infectious
and contagious diseases), and education (through benefits to others from being
more educated). The source of externalities, however, also can be a subjective
feeling of personal like or dislike about which there is no consensus.

As a hypothetical example, someone who has an aversion to the color purple
is willing to pay to not see the color purple and, in principle, is prepared to pay
people to not wear purple clothes. It is impractical for a person with an aversion
to the color purple to offer money to people to change their clothing to another
color. The person with the aversion to the color purple, however, might seek
out other people with the same dislike and form a collective-action group. The
collective-action group could make the wearing of purple clothes an election issue
or could lobby government to implement legislation that makes purple clothing
illegal.

Public policy to make the color purple illegal would not be sensible. There
have been times, nonetheless, when legal discrimination was based on the color

17 Warren Young (1998) studied externalities and cost-benefit analysis for nuclear power stations.
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Box 5.1 Externalities and discrimination

Anti-discrimination laws affect employer–employee and landlord–tenant rela-
tionships. A case has been made that markets internalize externalities asso-
ciated with discrimination because an employer who discriminates on racial
grounds may miss out on the best person for the job and a landlord may miss
out on the most responsible tenant; the argument is that an employer or land-
lord then personally pays for any discrimination by forgoing profitable mar-
ket decisions.18 Nonetheless, a cost of discrimination falls on the victim when
markets do not offer alternative identical employment or housing possibili-
ties; that is, people lose from being the victims of discrimination when they do
not have alternatives as good as the opportunities they were denied through
discrimination. There is also disutility through indignity in being the victim of
discrimination.

of a person’s skin or ethnic background. A prohibition on wearing purple clothing
is an annoyance, but compliance is possible. Changing one’s skin color is not like
changing one’s clothing. Changing one’s parents or ethnicity is impossible. Civil
societies therefore limit the sources of externalities that can be declared as in the
domain of public policy (see Box 5.1).

Personal freedom and externalities
Tuberculosis is an infectious disease of the lungs. The disease, which was once
prevalent and still recurs, was often fatal but is generally curable through anti-
biotics. The antibiotics need to be taken over an extended period. An infected
person who begins treatment and does not complete the required dosage of anti-
biotics creates a negative externality for society because partial treatment allows
new strains of bacteria to develop that are resistant to the antibiotics. There are
strains of tuberculosis that are extremely resistant to the usual antibiotics. The
externality of antibiotic-resistant strains of tuberculosis is the basis of a case for a
public policy of denial of personal freedom by requiring compulsory confinement
of patients in order to supervise their intake of antibiotics. Compulsory confine-
ment at the same time prevents the disease from spreading, thereby resolving
another externality.

A prominent case study in public health is the story of “Typhoid Mary.”
Mary Mallon (which was her real name) was a carrier of typhoid but was herself
immune to the disease. Working as a cook in New York City between 1900 and
1907, she infected (fatally, in one case) a number of people who ate her cakes and
puddings. She was tracked down by the government and placed in confinement,
where she spent the last 30 years of her life.

18 The argument that markets internalize externalities associated with discrimination was made by
Gary Becker (1971) of the University of Chicago (Nobel Prize in economics in 1992).
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When awareness of AIDS became prominent in the 1980s, it was proposed that
people identified as carriers of the HIV that eventually leads to AIDS (although
there are rare exceptions of apparent natural immunity) should be marked (or
tattooed) with indelible ink. The marking was intended as a warning to oth-
ers and not as a sign of personal rebuke. The marking was thus proposed as a
means of resolving an externality problem. The intention was to place the indeli-
ble mark on an inconspicuous part of the body (people walking in the street
or wearing a swimsuit on a beach would not be identified). The proposal was
rejected, although the identification mark would have saved lives. The mark was
regarded as an infringement of personal rights of the people who tested HIV-
positive and who did not want the stigma of being marked. Also rejected were
proposals that people who were HIV-positive should be confined for the safety
of the public. Laws differ among jurisdictions as to whether someone who is HIV-
positive deliberately infecting other people constitutes murder. The public-policy
response to AIDS differed, however, from the case of Typhoid Mary.

B. The means of public policy
If cost-benefit analysis has provided the required information, what are the
public-policy means for correcting externalities?

Taxes and subsidies
Arthur Cecil Pigou (1877–1959), writing in The Economics of Welfare (1920/
1962), proposed that taxes or subsidies be used to correct externalities. To see
how Pigovian taxes and subsidies (named after Pigou) resolve externality prob-
lems, we look at figure 5.6, which shows a negative externality due to the output
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Figure 5.6. The use of a tax or subsidy to correct an externality.
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of an industry. Figure 5.6 is based on the definitions that were used in figure 5.1.
Again, there is a negative externality – for example, the harm to the environ-
ment. Market demand D reflects personal benefits of buyers. Competitive mar-
ket supply S reflects privately incurred costs of producers or suppliers. The supply
function S′ is determined by the sum of privately incurred marginal costs of pro-
duction plus the social marginal costs imposed on society and not internalized by
suppliers. The social marginal costs have been determined by cost-benefit analy-
sis.

The supply function S is thus {∑ private MC}. The supply function S′ is∑
true MC = {∑ private MC + ∑

social MC}.
As output increases, the gap between S and S′ increases, indicating that social

MC imposed on society is increasing as output of the industry expands.
The competitive market outcome based on the private-cost supply function S

is at point F where output is Q∗. The efficient outcome for society is at point E
based on the supply function S′.

Public policy to achieve efficiency requires decreasing output from Q∗ to QE.
The efficiency gain to society from this reduction in output is the shaded area
GEF.

Private voluntary action through Coase-type negotiations, if feasible, would
realize the gain GEF. When private voluntary Coase resolution of the externality
is not feasible, a tax or a subsidy can correct the market outcome by moving the
market outcome from point F to point E.

A corrective tax
The corrective per-unit tax in figure 5.6 is AB = EH. The tax is paid on each unit
of output produced up to Q∗. The tax is determined as:

t =
∑

social MC(QE)

=
∑

true MC(QE) −
∑

private MC(QE). (5.9)

The government uses cost-benefit analysis to find the efficient output QE and then
sets the tax as the difference between social and private marginal cost evaluated
at QE.

The revenue from the tax is AEHB in figure 5.6. The tax revenue has no par-
ticular role in solving the externality problem; the tax revenue is incidental to
using the tax to correct the externality.

The corrective tax internalizes the externality. By paying the per-unit tax t,
producers are made to realize that there is a cost through the externality (for
example, environmental damage) in their production decisions, in addition to
their privately paid costs of production. The tax t is paid in place of the price that
producers would pay if they were a market in which payments were made for
environmental damage.
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A corrective subsidy
The tax presupposes that society has the legal right to impose a price for envi-
ronmental damage. Legal rights, however, could be with producers. Regulations
might have changed after producers made their investments, and the rule of law
requires that people cannot be made responsible for actions through retroactive
changes in the law. If producers have legal rights, they should not be taxed.

A corrective subsidy provides producers with incentives to not produce
beyond QE. The subsidy is paid on units of output (Q∗ − QE) that are not pro-
duced. The government again uses cost-benefit analysis to determine the efficient
output QE and sets the per-unit subsidy as:

s =
∑

social MC(QE)

=
∑

true MC(QE) −
∑

private MC(QE). (5.10)

The total subsidy paid to producers in the industry is the area EJVH in figure
5.6. Again, the value of the total subsidy is incidental to the objective of internal-
izing the externality. It is the per-unit subsidy s that affects behavior by providing
the marginal inducement to not produce beyond QE.

The equivalence of the corrective tax and subsidy
The per-unit subsidy s is an amount of money received by producers. Still, the
effect of the subsidy on producers’ decisions is equivalent to a cost. The subsidy
imposes an opportunity cost of producing output (Q∗ − QE) because the subsidy
is lost if this output is produced.

The per-unit tax t is an explicit cost whereas the per-unit subsidy s is an equiv-
alent opportunity cost. For a market price P, with the corrective tax, producers
choose output so that:

P = private MC + t = private MC + social MC. (5.11)

With the corrective subsidy, the choice of output is identically determined by:

P = MC + s = private MC + social MC. (5.12)

Therefore:

The corrective Pigovian tax and subsidy equivalently affect producer incen-
tives to achieve the efficient output QE.19

Whether a tax or subsidy should be used depends on whether society or
producers have legal rights.20

19 Both the per-unit tax and the per-unit subsidy equivalently move the industry supply function
upward (not shown) because of the cost imposed by the tax and the opportunity cost due to the
subsidy.

20 Similarly, in the Coase theorem, the identities of who pays and who receives payment depend on
legal rights.
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Supplement S5A: Externalities and non-convexities

The Pigovian solution calls for the government to use taxes or subsidies to
replicate the prices that are not revealed because of missing markets. Sup-
plement S5A shows that because of particular attributes of externalities that
result in “non-convexities,” there may be no equilibrium price in a replicated
market. There is no empirical evidence that the outcome ever happened. The
circumstances are nonetheless theoretically interesting.

Tax revenue and externalities
When legal rights call for use of a corrective tax as the means of public policy,
the tax revenue becomes part of general government revenue and is not paid
to the victims of environmental damage. Corrective public policy requires only
changing producer incentives, which is achieved by polluters paying the correc-
tive tax in the same way that they would pay a price for “causing environmen-
tal damage” if such a market were to exist. Changing the behavior of producers
does not require payments to people who are harmed by the adverse external-
ity. Indeed, transferring the tax revenue to adversely affected people could have
undesirable effects; it could become worthwhile for people to locate in a pol-
luted area in order to become victims and thereby be eligible for compensating
payments.

Under the conditions of private negotiation of the Coase theorem, victims are
paid when they have legal rights. The payment to victims provides incentives for
the victims to agree to compromise their legal rights to allow an adverse external-
ity at the efficient level. A government that has taken responsibility for resolving
the externality problem is the agent of the victims and acts on their behalf; in act-
ing on behalf of the victims, the government uses the corrective tax to change
producer incentives. As we noted previously, the tax revenue is an incidental
consequence of using the tax to change producer behavior and is kept by the
government.

Correspondingly, if the factory has legal rights, people harmed by pollution
do not privately finance the corrective subsidy. Rather, the subsidy is publicly
financed by government, which implements public policy as an agent of the pub-
lic. The corrective subsidy is financed through the government budget by taxpay-
ers in general and not by the particular taxpayers who happen to be victims of
the factory’s pollution.

Taxes and marginal damage
In figure 5.6, the area OEH is the total social cost of the environmental damage
at efficient production QE.21 A corrective tax based on payment according to

21 The area OEH is the difference between the areas under the true and private MC functions,
evaluated from output of zero to the efficient quantity of output QE.
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marginal damage would provide revenue precisely equal to social cost OEH.22 A
tax based on marginal damage cannot be implemented in a competitive market:
the level of the tax depends on the sequence in which output is produced and it
is impractical to trace the order in which different producers produced units of
output.23

Inputs that have adverse externalities
We have defined externalities in the product market where output is sold. The
principles of Pigovian taxes and subsidies apply in markets for inputs. A tax on a
polluting input makes producers personally aware that use of the input imposes
a cost on society; a subsidy on inputs not used is an opportunity cost of using the
inputs.

Who pays an environmental tax?
The legal requirement to pay a tax does not determine who effectively pays the
tax: we have seen that legal tax incidence and effective tax incidence are not
necessarily the same and in general differ, with the payment of a tax shared by
buyers and sellers in accord with demand and supply elasticities. The objective of
achieving efficiency by using a Pigovian tax to change behavior to internalize an
externality has not included qualifications about who in the end might actually
pay a tax. Nonetheless, we might care how payment of a tax is shared, and we
might also care how incomes change throughout the economy because of the tax.
In that case, more than cost-benefit analysis is required to evaluate the costs of
externalities. As we observed when studying who pays taxes, determining the
effects of a tax on income distribution requires a general-equilibrium evaluation
that traces the effects in different markets of an economy.24

Sequencing of private resolution and public policy
A way of stating the Coase theorem is that public policy is not required to resolve
externality problems when legal rights have been defined and efficient private
voluntary resolution can take place. Stating the Coase theorem in this form allows
emphasis on the sequencing of private resolution and public policy. Efficiency
requires that attempts at private resolution take place first. The government then
takes responsibility through public policy for resolving externality problems that
remain after attempts have been made at private resolution.

In figure 5.7, Qa is the profit-maximizing use of a polluting input. Efficient use
of the input is determined at point E where use is QE. This would be the Coase

22 The level of such a corrective tax varies with output and is equal to the difference between true
and private marginal cost. With such a tax, producers would precisely pay, through the tax, the
value of the marginal social damage for each unit of output.

23 A tax equal to marginal damage, however, could be levied on a monopolist because the monopolist
produces all output. Marginal additions to output of the single producer could be observed and
taxed.

24 Don Fullerton and Garth Heutel (2007) calculated general-equilibrium effects to show how envi-
ronmental taxes change income distribution in the U.S. economy.
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Figure 5.7. The sequencing of private resolution and public policy.

outcome if Coase bargaining were feasible. However, if private Coase negotia-
tions are successful in reducing use from Qa to only Q∗, the responsibility remains
for government to complete the reduction in use to the efficient level QE through
public policy.

If the government were to impose a tax on use before attempts at private reso-
lution, the tax reduces the combined net marginal benefit to producers from use
of the input to {∑MB − tax} and producers choose to use the efficient quantity
QE. However, there now remain private incentives for Coase negotiation to move
the outcome from efficient point E to point F. If successful, private negotiations
reduce use of the input below efficient use QE.

Therefore:

In the sequencing of attempts at private resolution and public policy, effi-
ciency requires that attempts at private resolution come first.

Innovation as a response to a Pigovian tax or subsidy
A Pigovian tax provides an incentive for producers to innovate to avoid the tax.
Similarly, a Pigovian subsidy provides an incentive to innovate in order to not
lose the subsidy. The incentive to innovate to reduce pollution can result in tech-
nologies that provide a cleaner environment.

The case against subsidies
Although legal rights indicate whether a corrective tax or subsidy is appropriate
for correcting an externality, there is a case against subsidies and, conversely, a
case in favor of taxes – or, in favor of the principle that polluters should pay. Sub-
sidies require taxes to finance the subsidies; therefore, there are excess burdens
of taxation on taxpayers. We noted that the Coase theorem requires choosing
assignment of legal rights to minimize transactions costs; the transactions costs
similarly affect efficient choice of legal rights when externalities are internalized
by public policy. To subsidize the activity of “not causing environmental dam-
age,” a government needs to know the counterfactual output that would have
been produced if there were no subsidy. That is, in figure 5.6, to use the subsidy,
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the government needs to know the output Q∗ that determines the base for pay-
ment of the subsidy. After corrective public policy has been introduced, the out-
put Q∗ is no longer observed. The amount produced QE, which is the tax base
for levying the tax, is observable. The counterfactual output Q∗ determines the
total subsidy received by producers (but does not determine the per-unit sub-
sidy s, which in figure 5.6 is determined by the observable difference between
true and private MC at the efficient output QE). We might imagine producers
who are paid subsidies to not produce looking for ways to increase the claimed
counterfactual output Q∗ ( just as smokers who have legal rights could exaggerate
their claims of the number of cigarettes that they intended to smoke in order to
increase payments from nonsmokers). In increasing their claimed value of output
produced without the subsidy, producers would be taking advantage of asym-
metric information to engage in rent seeking from the government budget; the
deception and rent-seeking behavior would be unethical but are consistent with
profit-maximizing behavior.

The bureaucratic principal–agent problem is a source of reservations about
use of subsidies. Public policy implemented through Pigovian subsidies requires
an administrating bureaucracy that undertakes cost-benefit analysis to determine
the corrective subsidy – or oversees the cost-benefit analysis of consultants –
and disburses the subsidies. The subsidies paid can exceed the efficient subsi-
dies required if an administering bureaucracy has been “captured” by industry
interests.25

Asymmetric information and principal–agent problems justify a corrective
tax rather than a subsidy.

There is, of course, a problem if producers have legal rights.

A case against taxation
Figure 5.8 shows a positive externality associated with a person’s education. In
contrast to figure 5.2, in which education ceased at some point to benefit others,
in this case the positive benefits from the externality persist and increase at the
margin as the person invests in more education. The benefits for others in soci-
ety given by {∑social MB} are expressed in the distance between {∑true MB}
and {private MB} of the student. The social MB may be the increasing likelihood
as education continues that the student will be a successful researcher who, for
example, will find a cure for ailments from which many people suffer.26

With no incentives other than personal benefit and cost, the person in figure
5.8 would choose E1 but society wants the person to choose E2. The increase
from E1 to E2 provides a social gain of area FGH. A subsidy of GH resolves the

25 The problem of capture similarly arises when subsidies are paid to provide incentives for a natural
monopolist to choose efficient output. See supplement S2B.

26 There have been proposals that there are positive externalities from keeping children at school
and off the street because of reduced crime. By being at school, children avoid contact with those
who would lead them into a life of crime.
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Figure 5.8. Education as a positive externality.

externality problem by ensuring that social benefits of education are internalized
in the personal-education decision and results in a personal choice of E2.

The Pigovian tax alternative to the subsidy is a tax on years of education
between E1 and E2 that are not undertaken. Social justice suggests that in a choice
between Pigovian taxes and subsidies to resolve education externalities, govern-
ments should subsidize education rather than tax “non-education.” With the tax
uniform for everybody, teenagers who are compelled to work because their par-
ents are poor might pay the tax and continue working. Or, a teenager who lacks
the temperament or ability for formal study might have to pay the tax.27

Regulation
An alternative to Pigovian taxes and subsidies is direct regulation of externalities.
The same information is required for efficient direct regulation as for efficient
use of Pigovian taxes and subsidies. The government needs to know the efficient
output or input, which requires cost-benefit analysis.

In practice, regulation does not attempt to replicate the efficient outcome. On
the contrary, direct regulation can impede the efficient outcome. It follows from
the Coase theorem that regulation is an inefficient response to existence of exter-
nalities. When, for example, regulations specify that smoking in a classroom is not
permitted, nonsmokers and smokers can no longer mutually gain through Coase
negotiations that result in perhaps some limited smoking at a compensating price
paid by smokers. Generally:

Direct regulation prevents efficient Coase bargaining.

For policy makers, regulation is, however, easy to implement. Legal restraint
is imposed on allowable behavior and penalties are set for noncompliance.

27 When governments subsidize education, discretion regarding attending school is not left to parents
or children.
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Environmental policy, for example, becomes part of law. In the case of exter-
nalities associated with education, children are compelled to attend school until
a minimum age. Direct regulation sets requirements to use unleaded fuel and
exhaust filters. In hot climates, direct regulation sometimes requires private vehi-
cles to be air-conditioned to spare other drivers the negative externality of sharing
the road with drivers who are impatient because of the summer heat. Emissions
of pollutants can be directly regulated by designating the types of technologies
and inputs that can be used. Direct regulation can limit permitted decibels of
noise. Cigarette smoking is directly regulated through prohibition of smoking in
public places.28

Legal rights and regulation
Changes in legal rights through regulation have distributional effects. Direct reg-
ulation that prohibits smoking makes nonsmokers better off. Similarly, a change
in legal rights giving women the right of protection from sexual harassment in
the workplace makes women better off – and harassers worse off. Direct regu-
lation requires a clear, unambiguous definition of the type of behavior that is to
be restricted. Medical studies led to the banning of smoking on airplanes when
statistics revealed high rates of cancer for flight attendants, who were inhaling
passengers’ smoke. In the case of sexual harassment, defining disallowed behav-
ior is more complex than the prohibition of smoking. Some societies allow peo-
ple to compliment one another on their appearance, whereas the compliments in
other societies might be viewed with suspicion and distrust and as a preamble to
harassment. Therefore, different societies have adopted different interpretations
of the sexual-harassment externality.

Regulation and reciprocal externalities
Direct regulation need not make some people better off at the expense of others;
when there are reciprocal externalities, direct regulation can make everyone bet-
ter off. Reciprocal externalities occur, for example, through pollution from auto-
mobiles. Individual drivers might prefer that all other drivers use more expensive
but more environmentally friendly unleaded fuel, while they themselves continue
to use cheaper, more polluting fuel, in the knowledge that one automobile using
leaded fuel (their automobile) has a negligible adverse effect on the environment.
These circumstances define a prisoners’ dilemma. The dominant strategy is to use
cheaper leaded fuel: if other people use leaded fuel, the best personal response
is also to use the leaded fuel; if other people use the more expensive unleaded
fuel, the best personal response is again to use leaded fuel. Independent per-
sonal decisions based on private self-interest therefore result in everyone choos-
ing environmentally unfriendly leaded fuel, but everyone is better off when all
drivers use only unleaded fuel, which can be achieved through direct regulation.

28 Regulation can be more stringent than prohibiting smoking in public places. In the Australian state
of Tasmania, for example, smoking is prohibited in a car in which children are present.
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Figure 5.9. The use of a quota and monopoly.

Quotas
Emissions quotas are another public-policy means to correct externality prob-
lems. Use of quotas requires governments to make decisions about the magni-
tude of total allowable emissions and also how the quota is distributed among
producers. Possibilities for distribution are (1) the quota rights are auctioned to
a highest bidder, (2) they are sold through a competitive market, and (3) they are
given away to incumbent producers without payment.

Auction of quotas
When quota rights are auctioned, the purchaser can intend to use the quota rights
to produce output. However, the quota rights also can be used to preempt out-
put by other producers. Securing an entire emissions quota makes a producer a
monopoly through the exclusive right to environmentally harmful emissions. A
government obtains maximum revenue from auction of a quota when one pro-
ducer is permitted to buy the entire quota; in principle, the single buyer is pre-
pared to pay the value of monopoly profits for the rights to the entire quota,
resulting in the highest competitive bid for the entire quota equal to the value of
monopoly profits.

Figure 5.9 shows an environmental externality with a unit of a quota defined
as the right to produce a unit of a polluting output. Thus, a quantity of emissions
rights provides the right to produce a corresponding quantity of output. Because
of the externality, the true MC of production exceeds the private MC. Total pro-
duction when competitive firms do not internalize the environmental externality
is QC. The government uses cost-benefit analysis to determine efficient produc-
tion QE and sets a limit on emissions consistent with production of QE. A firm
that is successful in monopolizing the market through purchase of the QE quota
rights produces the profit-maximizing output QM, determined where:

MR = private MC. (5.13)
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The objective of public policy is to use a quota to reduce industry output from
QC to the efficient output QE. However, the firm that has monopolized the indus-
try uses only QM units of the quota for production. The part (QE − QM) of the
quota has not been acquired for the purpose of production but rather to forestall
production by competitors.

A monopolist as an environmentalist’s ally
A monopolist can be an environmentalist’s ally. Environmentalists may be dis-
satisfied with the government’s choice of quota QE in figure 5.9 and may wish to
have a more stringent environmental policy. The successful monopolist (who won
the bidding for the entire quota of emissions rights) produces profit-maximizing
output QM and so, in effect, imposes stricter environmental standards than were
sought through public policy that set the output quota at QE. The monopoly out-
come QM < QE is more satisfying for the more stringent environmentalists.

When there is no public policy to correct an externality, a monopoly can be
preferable to a competitive market. In figure 5.9, that monopoly output QM might
more closely approximate the efficient output QE than the output QC of a com-
petitive industry. If government is inactive through public policy, environmen-
talists would then prefer monopoly to competition. A monopoly for export of
elephant tusks from Africa, for example, would be preferable to unregulated
competitive supply; more elephants would live because of the higher monopoly
price.29

Sale of quota rights in a competitive market
A government agency can supply quota rights in a market for emissions rights, in
which producers can also trade rights among themselves. With many buyers and
sellers, the market in emissions can be competitive. In figure 5.10, a government
agency sets an emissions-rights quota of QE. The competitive market price of the
polluting input is P1. When no public policy restricts use of the polluting input,
demand for the input is Q∗. With the quota QE determining efficient supply of
emissions rights, the total price of the polluting input for users is (P1 + P2). At

29 We have encountered here a case of the theory of the second best, which indicates that if two
sources of inefficiency are present, it may be better to leave both efficiency problems unresolved
than to resolve just one of the problems. We have here monopoly and an environmental external-
ity together. The first-best outcome for the society is achieved when both problems are resolved
through public policy. There is no assurance of improvement if public policy addresses only one
source of inefficiency. In figure 5.9, public policy to eliminate monopoly and implement competi-
tion while not addressing the externality problem results in inefficient output QC , whereas allow-
ing the monopoly to persist results in the inefficient outcome QM. A computation is required to
establish which of the two inefficient outcomes is preferred; the answer, in principle, can go either
way. The computation requires comparing W = B − C at QM and at QC . We face the question
of whether to include monopoly profits in the benefits B; because the profits, in principle, could
be taxed and transferred to consumers, the profits are part of social benefit; however, monopoly
profits can be dissipated in inefficient rent seeking.
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Figure 5.10. A competitive market for quota rights.

this price, demand for the input equals the supply QE determined by the quota.
P2 is the price of a unit of emissions rights.

The competitive market assigns the right to produce to producers who can
most profitably use the polluting inputs and who pay the price P2 for the right of
use. Producers who can innovate or who take more care to reduce emissions are
rewarded by being able to sell emissions rights they no longer need or by needing
to purchase fewer emissions rights.

By selling quota rights at the price P2 in a competitive market for emissions
rights as in figure 5.10, a government duplicates the outcome of a corrective Pigo-
vian tax or subsidy. The price P2 in the competitive market for emissions rights is
precisely equal to the efficient Pigovian tax or subsidy.

Distribution of the quota among existing producers
Rather than selling quota rights, a government can establish a market for emis-
sions rights by initially giving rights away free to existing producers. The decision
to give the emissions quota away could be based on a sense of justice. Produc-
ers may have made investments in productive capacity when there was no social
awareness of harm to the environment. Now, through no fault of their own, the
producers confront social awareness of environmental problems.

Figure 5.11 shows a competitive industry in which, before recognition of the
social cost of environmental damage, competitive industry output is QC and the
market price is PC. An individual firm in the industry produces the average-cost-
minimizing output qC.

After environmental costs are acknowledged, the industry’s true social
market-supply function is recognized as S′ = ∑

(true MC), which determines the
socially efficient output as QE and the corresponding efficient market price as PE.
The government thus sets QE as the quota on emissions.

In the second step of the public-policy decision, the quota QE is distributed
free among the existing producers. The distribution of quota rights might be in
proportion to producers’ outputs before the quota was introduced.
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Figure 5.11. Assignment of quota rights to existing producers.

The quota of the individual producer in figure 5.11 allows production of qE.
After the free distribution of quota rights, individual firms are not producing at
minimum average cost. The price market PE is greater than average cost AC, and
the firm earns excess profits shown by the shaded area.30

Owners of firms that were assigned free shares of the quota can capitalize their
profits by selling quota rights in the emissions market. A new firm with a better
product or a superior technology will want to buy emissions rights in order to
be permitted to produce. A new firm with the same technology and costs of a
preexisting firm can earn no more than competitive profits by buying quota rights
because the asset (the right to emissions) that the new firm acquires yields no
more than the rate of return equal to other risk-adjusted competitive returns
available from other investments. Therefore:

The owners of the firms that receive free emissions rights when the rights
are originally given out are the sole beneficiaries of the rents created by the
introduction of the quota.

C. Political decisions
To summarize, there are different means of implementing public policy to cor-
rect externalities: the alternatives are Pigovian tax-subsidy solutions, direct regu-
lation, and quotas that can be sold to allow monopolization in competitive mar-
kets, or are given to producers without payment. Which of the different means of
implementing public policy can we expect political decision makers to choose?

30 Profits should attract entry of new firms into the industry, thereby increasing total supply and
returning all firms to production at minimum average cost where non-competitive profits are not
earned. Entry of new firms cannot take place and industry output cannot expand unless emissions
rights are increased.



350 Market Corrections

Producers as supporters of environmental policy
The different public-policy means can all achieve the efficient total market output
at which externalities are internalized. The free distributed quota differs from the
other outcomes, however, because production is not cost-efficient: average cost
of producers in figure 5.11 is greater than minimum AC.

A free distributed quota also creates rents for incumbent producers through
non-competitive profits. The producers, therefore, have reason to be thankful to
political decision makers.

The rents from free distribution of emissions rights give producers an incen-
tive to support socially beneficial pro-environmental policies.31

Two cases, one in the United States and one in the European Union, illustrate
assignment of quota rights by governments and creation of markets for trading
of emissions rights (see Boxes 5.2 and 5.3).

Box 5.2 The U.S. market in SO2 emissions

Coal-burning electricity power stations emit sulfur dioxide (SO2), which
harms plants and trees as well as aquatic life. In 1990, the U.S. government
introduced a market for the right to emit SO2. A maximum allowable quota
on total emissions was set. The quota was decreased over time. Free rights to
emit SO2 were assigned to existing electricity utility companies. Each com-
pany was required to present sufficient quota rights to cover its emissions
to the U.S. Environmental Protection Agency. Electricity utility companies
without quota rights to match emissions faced financial penalties and further
reductions in their allowable emissions levels. The quota rights were made
tradable in the market for emissions rights. Incentives were thereby put in
place to reduce emissions: the market rewarded companies for reducing emis-
sions because unneeded quota rights could be sold in the market for emissions
rights. The U.S. program establishing the market for SO2 was based on dis-
tributing quota rights free to preexisting producers but could have been initi-
ated through competitive sale of quota rights. A Pigovian tax on emissions of
SO2 could also have been used, or direct regulation could have set emissions
standards and required investment in pollution abatement. By distributing the
emissions-rights quota without charge to existing producers and establishing
a market where emissions rights could be traded, the government made the
emissions-reduction program attractive to producers.

31 Producers oppose direct regulation because of costs of investment in pollution abatement. Produc-
ers also oppose Pigovian taxes because they pay the taxes. In figure 5.11, if a government uses a
corrective Pigovian tax to achieve efficient output QE, producers incur losses in the short run. In
the long run, after some producers have exited the industry, firms remaining will be producing at
minimum average cost plus the tax and will be earning no more than the competitive level of profit
for the industry. Free assignment of quota rights provides the rents indicated in figure 5.11.
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Box 5.3 The European market in CO2 emissions

A market for trading the right to emit carbon dioxide (CO2) was introduced
by the European Union (EU) in 2005. Governments of EU member countries
were assigned national quotas for carbon emissions and the market deter-
mined the price of emissions rights. Immediately after introduction of the mar-
ket, the price for the right to emit 1 ton of CO2 was 30 euros. The prices then
proceeded to fall as follows:

APRIL 2006 MAY 2006 MARCH 2007 SEPTEMBER 2007

30 Euros 10 Euros 1.2 Euros 10 Cents Euro

Hence, 18 months after the introduction of the market, the price of emissions
rights was a mere 10 cents euro. The low price indicated little demand for
emissions rights relative to the supply. The supply of emissions rights had been
determined by governments. The decline in the price of emissions rights sug-
gests that governments of European countries had accommodated industry
interests by increasing emissions quotas. Indeed, in the European countries,
little or no reduction in total emissions was achieved.

Political decisions and externalities
These two cases indicate political benefits for producers from environmental pol-
icy. In the U.S. case, the emissions rights, as predicted, were given to producers
free of charge. In the European case, initial high market costs of producer compli-
ance declined over time as governments increased the supply of emissions rights.

The political trade-off in environmental policy is revealed in other cases by
failures of governments to respond spontaneously to environmental external-
ity problems. Air quality at times has been allowed to deteriorate. Dumping of
hazardous materials has been permitted. The quality of drinking water some-
times has been allowed to deteriorate through environmentally harmful runoffs
from agriculture and industrial production. Recreational sites (beaches, rivers,
and lakes) have become polluted. Emissions have been permitted to increase.
Often, governments have not introduced remedial policies until there has been
an environmental crisis.

When we considered the role of institutions in determining decisions about
public finance and public policy, we noted the trade-off in political support that
influences political decisions. Interest groups and voters differ in the means of
providing political support. Interest groups provide money and voters provide
votes – and, through political advertising, interest-group money influences how
people vote. The trade-off between political support from interest groups and
voters can explain political choice of environmental standards.
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Figure 5.12. (a) The trade-off in political support. (b) Public policy based on political support
from interest groups and voters.

Figure 5.12a shows the equal political-support contours for political deci-
sion makers described in chapter 2. Industry interests want the higher industry
benefits obtainable from a laxer emissions quota. Voters, in contrast, want strin-
gent emissions quotas.

In figure 5.12a, political support is constant along the contours S1, S2, and S3.
Political support S increases with a lower emissions quota because more stringent
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emissions quotas please voters. Political support also increases when interest-
group benefits increase.32

Points 1 and 2 on the contour S2 in figure 5.12a illustrate the political trade-off
between political support from voters and the industry interest group; a move
from point 1 to point 2 increases industry benefits because of the higher emis-
sions quota. At the same time, political support from voters declines because
of the higher emissions quota. Because points 1 and 2 indicate the same level of
political support, the increase in political support from industry interests precisely
matches the decline in political support from voters. The objective of the political
decision makers is to choose the emissions quota that provides the highest level
of political support.

Industry profits
The constraint on choice of public policy of political decision makers is OV in
figure 5.12b. The function OV shows the increase in industry profits – or polit-
ically provided rents – as the emissions quota is increased. Maximum industry
profits are at M on OV. An emissions quota greater than at M does not increase
industry profits and would not be used by the industry.

The public interest
The efficient emissions quota that would result from the Coase theorem is QE

at point E. Therefore, point E defines the public interest determined by repli-
cating the efficient Coase outcome that would maximize W = B − C, taking into
account the benefits of production and damage to the environment. At point E,
the industry has profits RE.

Maximum political support
Maximum political support is attained through the compromise between the
public interest and producer interests at point G, where a political-support con-
tour is tangential to the constraint OV. The politically determined emissions
quota is QG. The political decision is a departure from the public interest. Per-
missible emissions QG higher than the Coase efficient public-interest emissions at
QE are chosen. The higher emissions quota provides industry interests with the
higher profits RG.33

The origin for measuring political support
The origin for measuring political support in figure 5.12b is the efficient Coase
public-interest point E. Political decision makers lose political support from
voters when the emissions quota that is chosen exceeds the efficient quota QE at

32 See also chapter 2.
33 The gain to industry interests (RG − RE) is a politically created and politically assigned rent. If rent

seeking occurs in the quest for industry profits, the rent is dissipated through resources and time
used in rent seeking. The extent of rent dissipation determines the social loss due to rent seeking.
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Figure 5.13. The change in public policy when public-interest environmental standards
become more stringent.

point E. Industry interests are aware that they would have profits RE if environ-
mental policy were chosen in the public interest at point E and are appreciative
of the higher profits RG received at point G.

In determining their political support for political decision makers, voters and
industry interests look at the change in their costs and benefits because of the
political decision to depart from the public interest at point E. Based on whether
they have lost or gained from the political decisions and on the extent of loss or
gain, voters and industry interests make their political-support decisions.

Political support from industry interests and voters depends on the devia-
tion of politically chosen public policy from the public interest.

Voters lose from the politically determined emissions quota at point G com-
pared to the public-interest efficient outcome at point E. In figure 5.12b, the devi-
ation of the politically chosen emissions quota from the efficient Coase quota is:

Δquota = QG − QE. (5.14)

The gain to producers from the deviation from the public interest is:

Δprofits = RG − RE. (5.15)

A change in the public interest
We now look at the consequences when research reveals that the public interest
requires a more stringent quota than QE at point E. Figure 5.13 shows such a
change in the emissions quota that is in the public interest. The efficient quota
on emissions that would be determined through the Coase theorem decreases
from QE to Q′

E. The point E′ becomes, therefore, the new origin for evaluation
of political support.

After the change, voters and the industry reevaluate gains and losses from
politically determined public policy: the contours indicating equal political sup-
port now have point E′ as the origin.
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Political decision makers now reevaluate their policy decision. They continue
to choose policies along OV but now look for a new political compromise based
on point E′ as the public-interest origin for measurement of political support.

When point E was the public interest, maximum political support was Smax

at point G. With point E′ as the public interest, maximized political support is
S′

max.34

In the new political compromise at point G′, the emissions quota is lower than
at point G. The emissions quota has decreased from QG to Q′

G. The deviation
{Δquota} of the politically determined emissions quota from the efficient Coase
quota has declined. The new public policy is closer, therefore, to the public inter-
est, for which voters are appreciative.

Producers’ profits decline in the move from point G to point G′. How-
ever, the additional industry benefits {Δprofits} attributable to public policy have
increased. The political response provides producers with a more advanta-
geous outcome, through political willingness to allow greater additional prof-
its compared to profits that would be earned, were public policy in the public
interest.

Political optimization by political decision makers shares benefits to equate
political support at the margin. If people were to discover oil in their backyard,
political decision makers would maximize political support by taking (or taxing)
the oil until the marginal political loss due to the dissatisfaction of the people who
found the oil is equal to the marginal political gain from giving the oil to others.
Voters did not find oil. However, the stricter, efficient environmental standards
are a windfall gain for voters. The political response is to let voters have some of
their windfall gain and to distribute some of the benefits to industry interests by
greater departure from the public interest.35

Political institutions and the environment
Democratic institutions lead political decision makers to seek to maximize politi-
cal support; hence, the trade-off in political support from voters and special inter-
ests when public policy decisions are made. With democratic institutions, politi-
cal decision makers, in principle, are accountable to voters and taxpayers; how-
ever, the principal–agent problems confronting voters enable special interests to
influence policy decisions, which results in deviation from the public interest.
Nonetheless, with democratic institutions (and an informative, unbiased media),
allowing environmental externalities to persist eventually becomes excessively

34 Equal-political-support contours from the same origin do not intersect. The contours S′
max and

Smax in figure 5.13 would intersect; however, S′
max and Smax belong to different sets of contours

with respective origins at points E′ and E.
35 In figure 5.13, the distance EG = E′G′′. Therefore, at points G and G′′ values of {Δquota} and

{Δprofits} are the same. However, point G′′ is not a politically efficient outcome. Voters and indus-
try interests can both be made better off, and political support increases, if political decision makers
move to point G′ from point G′′. In such a move, {Δquota} declines; voters benefit from the public
policy more attuned to the public interest, and political support from voters increases. At the same
time, {Δprofits} increases, which increases political support from industry interests.
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politically costly. Past failures are admitted and policies to protect the environ-
ment are enacted and implemented. When there is no democracy, public safety
and environmental damage may be given little or no weight at all. Indeed, with
few exceptions, the greatest environmental disasters have occurred when demo-
cratic institutions have been absent.36

D. Global externalities and international agreements
Global externalities affect the world at large. For example, emissions of CO2,
SO2, methane, and nitrous oxide and the destruction of rain forests have been
linked to global warming and climate change. Biodiversity is also a global
externality.

Private resolution of global externalities
Private resolution of global externalities is possible. An example is the case of
rain forests of Costa Rica. Although the continued presence of rain forests is
globally beneficial (when forests are cut down, there is a negative global external-
ity through the greenhouse effect), a nation has sovereignty over its rain forests.
Rather than allowing rain forests to be cleared for private profit from timber,
farming, and pasture, a country’s government can sell rain forests to governments
and to people who care about degradation of the global environment. Extensive
free-rider problems can be expected because whoever pays to sustain a rain for-
est provides a public-good benefit to the global population. Yet, although we
anticipate that free-rider problems would preempt the creation of a market in
the sustaining of rain forests, the government of the Central American country
of Costa Rica successfully established an international market for “not cutting
down” rain forests in the 1990s. Parts of its rain forests have been sold to for-
eign governments. Few foreign governments participated in the market to buy
and sustain the rain forests; the few that participated in the market created by
Costa Rica provided a free public good to the populations (and governments) of
the many other countries that chose not to participate. Private individuals have
also used their personal wealth to buy and preserve part of the rain forests; these
people have privately provided the world with a public good.

Biodiversity
Elephants are hunted for the ivory from their tusks. Rhinos are hunted because,
as we have previously noted, people in some parts of the world believe that
their horns, when ground up and ingested, are aphrodisiacs. Some species of

36 Under totalitarian rule in the former Soviet Union, the most visible environmental disaster was a
nuclear power station that melted down at Chernobyl. Another extreme environmental disaster
has been the drying up of a substantial portion of the Aral Sea because of nonsustainable diver-
sion of water for irrigation. The area around the Aral Sea also became contaminated from use of
chemical fertilizers. People living in the area became chronically ill.
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the world’s largest mammals, the whales, have been hunted to near extinction.
International agreements attempt to preserve wildlife and biodiversity, but not
all governments have the same will or incentive to participate in the agreements
or to comply.37

The ozone layer
Emissions of manmade chlorofluorocarbons and other substances (halons, car-
bon tetrachloride, and methyl chloroform) have been identified as the cause of
a hole in the earth’s ozone layer over the continent of Antarctica.38 The ozone
layer provides protection from ultraviolet radiation due to rays of the sun. A
diminished ozone layer increases the incidence of skin cancer and is also harmful
to agricultural crops. International agreement on eliminating emissions of chlo-
rofluorocarbons was reached when the extent of the damage to the earth’s ozone
layer became known. Under the Montreal Protocol of 1987 on substances that
deplete the ozone layer, governments agreed to the phasing out of emissions of
ozone-depleting substances. Implementation of the Montreal Protocol by differ-
ent countries was uneven. The World Bank assisted through its Global Environ-
mental Facility by providing financing that resulted in governments of poorer
countries complying with the Protocol.39

Climate change
Climate change has been described as a problem of monumental magnitude. Sir
Nicolas Stern, who oversaw a comprehensive review of climate change,40 pro-
posed that:

Greenhouse gas emissions are externalities and represent the biggest market
failure the world has seen.41

Climate change is a case of the tragedy of the commons. The commons is the
global atmosphere in which a stock of greenhouse gases accumulates. Every per-
son on earth is involved in the tragedy of the commons because everyone leaves
a “carbon footprint” through personal responsibility for emissions of CO2 (min-
imally, we breathe, but we do more than that). The accumulation of the green-
house gases is held responsible for global warming (hence, the name of the gases).
As global warming proceeds, ice in Polar Regions and glaciers melt and sea

37 There have been, in particular, controversies about the hunting of whales.
38 Icy clouds in the stratospheric ozone layer result from stray chlorine atoms that emanate from

chlorofluorocarbons and other substances. The ozone layer is destroyed when the stray chlorine
atoms take oxygen atoms from ozone, which is a three-oxygen molecule.

39 The World Bank is an international finance and development agency with headquarters in Wash-
ington, DC. The World Bank lends to poorer countries and also provides technical assistance and
advice on economic policy.

40 The study is The Economics of Climate Change: The Stern Review, published in 2007.
41 Stern (2008, p. 1).



358 Market Corrections

levels rise. The climate changes as ice is converted to water. The melting is com-
pounded when ice frozen in the tundra melts after the upper layer has melted.
The conversion of ice to water changes weather patterns, and some regions
become more susceptible to drought.

Although the evidence indicates an increasing temperature, there is contro-
versy about the contribution of humans to global warming. The earth has under-
gone severe climate change in the past, ranging from periods of high temperature
to ice ages. Sir Nicolas Stern pointed out in the course of warning about climate
change that if measures are not taken to change the trend of increasing temper-
atures, “over the next two centuries we are likely to see change at a rate that is
fast forward in historical time and on a scale that the world has not seen for tens
of millions of years.” (Ibid. p. 2) That is, the earth has experienced heating in the
past. The scientific question is:

At the margin, what is the human contribution to global warming?

The economic question is:

Given the human contribution at the margin, what does cost-benefit analysis
tell us about the desirability of public policies that would reduce greenhouse
gas emissions?

Merely asking these questions can be controversial among scientists and other
people. The possible answers to the questions allow, in principle, for compro-
mise in making every effort to apply public policies to reduce greenhouse gas
emissions. The debate on the scope of the human contribution to climate change
generally is formulated in two views. On the one side, the argument is that the
earth is destined for doom if corrective public policies are not introduced. On the
other side, the argument is that nature and not humanity is the principal cause of
the climate change that has been observed and that high costs for abatement of
emissions are not justified by the economic benefits.

We previously noted that choice of the discount rate matters for intergenera-
tional welfare. A high discount rate would lead to the judgment that high costs
of reducing emissions should not be imposed on present generations. A zero dis-
count would give future generations as much weight in cost-benefit analysis as
present generations and would justify greater costs imposed on present gener-
ations to preserve the environment for future generations. We should choose a
zero discount rate in valuing the environment if we believe that future genera-
tions have as much right to quality of life (or life at all) as present generations.

The analogy of climate change to the tragedy of the commons is tempered
by the dimension of time in the difference between stocks and flows. That is,
a flow of sheep onto the commons creates a stock of sheep that readily can be
reduced. The flow of greenhouse gas emissions creates a stock of gases in the
atmosphere that cannot be readily reversed – hence, the urgency in the contro-
versy. It is impossible to wait to see which side is correct and then, if environmen-
tal policy has been too lax, to take measures to reduce the stock of greenhouse
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gases. There is no analogy to simply removing excess sheep from the commons:
the uncertainty about global warning involves harmful consequences that are –
in the domain of length of human lives – irreversible. Risk aversion therefore
favors the arguments pointing to dire consequences of climate change due to
global warming, if human behavior does not change to substantially reduce
emissions.

However, the debate remains with two sides. Often, the debate is not civil.
Scientists engaged in climate-change research whose conclusions support a sig-
nificant human contribution to climate change – and their supporters, including
economists – often regard people who do not accept their conclusions as ignorant
or uncaring about the future of humanity, or both. On the other side, those peo-
ple suspicious of evidence that humanity and not nature is primarily responsible
for climate change have accused scientists of purposefully and self-interestedly
exaggerating the human contribution in order to receive grants for their research.

The prisoners’ dilemma and impediments to
international agreement
Because everyone in the world is involved in greenhouse-gas emissions through
reciprocal externalities, agreements to reduce emissions involve all governments
of the world. Agreements among governments, however, are subject to the pris-
oners’ dilemma and free-riding incentives: emissions reductions are public goods
that benefit everyone globally, whereas a government committing to a reduction
in emissions imposes a cost on its own population through the need for adjust-
ment to the stricter environmental standards.

The prisoners’ dilemma that arises is shown in table 5.2. The dilemma applies
to agreement among many countries, but we can look at governments of two
countries. The efficient outcome is (30, 30) when the two governments agree to
reduce emissions. The best outcome 40 for a government is achieved by free
riding and not agreeing to reduce emissions when the government of the other
country reduces emissions. The worst outcome 10 is when a country reduces emis-
sions and the other country does not. The dominant strategy for each government

TABLE 5.2. THE PRISONERS’ DILEMMA IN INTERNATIONAL ENVIRONMENTAL
AGREEMENTS

Government 2 agrees to
reduce emissions

Government 2 refuses
to reduce emissions

Government 1 agrees to
reduce emissions 30, 30 10, 40

Government 1 refuses to
reduce emissions 40, 10 20, 20
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is not to reduce emissions, which results in the inefficient Nash equilibrium at
(20, 20).42 The prisoners’ dilemma of international environmental externalities
is thus a case of the tragedy of the commons, where the “commons” refers
to the global environment. In the Nash equilibrium at (20, 20) in table 5.2,
both countries’ populations “overuse” the environment (as sheep in the case
of the common field overused the common grazing ground in the Nash equi-
librium). The “overuse” of the environment occurs because in the Nash equilib-
rium, each government adopts environmental policies that internalize only the
externalities on the government’s own population. Externalities from domestic
production and consumption that adversely affect people in other countries are
ignored (just as owners of sheep on the commons internalized only the external-
ities that their own sheep created for themselves and ignored the externalities
that their sheep created for other sheep owners). In the case of the common
field, the solution was privatization; the private owner maximized profits from
selling access to the field by internalizing the externalities and allowing the
efficient number of sheep onto the commons. Privatization is not a pos-
sible solution for the externality problems of the global environment. An
escape from the prisoners’ dilemma for environmental externalities requires
cooperation among governments to agree to limit environmentally harmful
emissions.

Cooperation to escape the Nash equilibrium at (20, 20) and to achieve the
Pareto-superior outcome (30, 30) requires governments to reach agreement on:

(1) the magnitude of a total reduction in global emissions, and
(2) assignment of obligations to reduce emissions among individual coun-

tries

In a further step:

(3) Each country’s emissions rights are assigned among local producers.

The decision about the desirable reduction in global emissions is based on
technical information. The assignment of the global emissions quota among dif-
ferent countries affects the international distribution of income and wealth; as is
characteristic of distributional questions, we expect disagreement about assign-
ment of quotas for reductions in emissions among countries.

Two rules for international assignment of emissions quotas
Richer or more industrialized countries benefit from a rule for international
assignment of emissions quotas that allocates the global emissions quota in pro-
portion to contemporary emissions. Poorer, less industrialized countries benefit
from a rule that assigns the global emissions quota on the basis of population;
the case for assignment based on population is that each person on earth has

42 In the symmetric prisoners’ dilemma in table 5.2, the two countries’ populations symmetrically
affect the environment.
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the same legal rights to the global environment, independent of contemporary
contributions to greenhouse-gas emissions.43

The Coase theorem and assignment of legal rights among countries
After a decision has been made about the rule for assignment of the global emis-
sions quota among countries, the emissions rights can be assigned. The Coase
theorem then applies: income effects aside, efficient global use of emissions rights
is independent of the assignment of legal rights to different countries.

Producers in a country do not necessarily use the country’s assigned emissions
quota. Rights to emissions can be traded in an international market, in which a
country can be a net buyer or seller of emissions rights.

Tradability of emissions rights ensures global efficiency in the same way that
a national market in emissions rights ensures domestic efficiency; producers who
can more profitably take advantage of emissions rights can purchase rights from
producers anywhere in the world who have lower demands for the rights to emit
greenhouse gases. The market for emissions rights thus allows producers in the
richer, more industrialized countries to use most of the quota of emissions rights,
independent of how the global quota is distributed among richer or poorer coun-
tries, and the assignment of legal rights does not affect efficient use, in accord
with the Coase theorem (when income effects are not significant).

The assignment of legal rights to an emissions quota is a distributional deci-
sion affecting incomes of different countries.

National governments
A national government’s choice of means of assigning the national quota among
domestic producers affects domestic-producer profits and government revenue.
If a government gives a country’s assigned emissions quota away for free to
national producers, producers benefit from free availability of the emissions
quota and also from the sale of parts of emissions quotas not used. If a national
government sells its emissions rights, the sale takes place at the market price to
either domestic or foreign producers, and government revenue increases.

Free riding by governments
Free riding takes place when national governments refuse to participate in an
international agreement that calls for all countries to reduce emissions: a govern-
ment can decide to reject a share of the global emissions quota that it has been
offered. In the prisoners’ dilemma, the dominant strategy is to not cooperate in an

43 Another topic of international negotiations is about the role of “sinks,” which are forests and
foliage that increase natural capacity to absorb greenhouse gases. Governments of countries with
large absorption capacity wish to have the capacity of sinks included as a credit against their obli-
gations to reduce emissions. Governments of countries that do not have substantial natural sinks
tend to object.
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agreement. In the Nash equilibrium at (20, 20) in table 5.2, each government inde-
pendently pursues its own environmental policy and does not internalize exter-
nalities on populations in other countries.

Preconditions for international agreement among globally
aware governments
Governments might act with responsibility and global awareness and have the
intention to cooperate in international agreements with other governments.
However, there are preconditions for cooperation among governments. The pris-
oners’ dilemma in table 5.2 describes circumstances in which both countries have
been assigned sufficient emissions rights to make participation in an international
agreement worthwhile for each country. Both countries in table 5.2 prefer the
globally efficient cooperative outcome (30, 30) to the non-cooperative Nash equi-
librium outcome in which countries’ benefits are (20, 20).

In table 5.3, the global quota has been assigned between countries so as to
make benefits asymmetric. Government 1 is better off (with benefits of 20) with-
out the agreement to reduce emissions than with the international cooperative
agreement where government 1’s benefits are 15.

The efficient global outcome remains an international agreement to reduce
emissions, with maximal total global benefit of (15 + 45) = 60. The worst global
outcome is with no agreement to reduce emissions, in which total global bene-
fit is (20 + 20) = 40. Global benefit is (40 + 10) = 50 if one country unilaterally
reduces emissions.

In table 5.3, government 1 has a dominant strategy of not agreeing to reduce
emissions. After government 1 has chosen not to agree to reduce emissions, the
best response of government 2 is also to not reduce emissions. The Nash equilib-
rium is at the outcome at (20, 20).

Beginning from the Nash equilibrium, government 1 has no incentive to
enter into an agreement to reduce emissions. The international agreement is
not Pareto-improving because government 1 loses in the move from (20, 20)
to (15, 45).

TABLE 5.3. A QUOTA ASSIGNMENT DOES NOT PROVIDE THE GOVERNMENT
OF COUNTRY 1 WITH AN INCENTIVE TO ENTER INTO AN INTERNATIONAL
AGREEMENT TO REDUCE EMISSIONS

Government 2 agrees to
reduce emissions

Government 2 refuses to
reduce emissions

Government 1 agrees to
reduce emissions 15, 45 10, 40

Government 1 refuses to
reduce emissions 40, 10 20, 20
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In not cooperating in an international agreement, government 1 cannot be
blamed or accused of intransigence or as not showing awareness of global envi-
ronmental problems. Government 1 is being offered too small a share of the
global emissions quota for cooperation in the international agreement to be
attractive.

If not given sufficient emissions rights, a country may have no incentive to
enter into an agreement to cooperate in restricting emissions.

A more equal assignment of the global quota would give government 1 the
required incentive to participate in an agreement to achieve the globally efficient
outcome.

Why a global quota and not a tax on emissions?
We have described a global quota: a global tax on emissions (which is the Pigo-
vian solution when society has legal rights and not producers), in principle,
achieves the same outcome as a global emissions quota. The quota allows a tar-
get for total permissible global emissions to be set. The market then determines
the price of emissions rights. A tax on emissions could precisely duplicate the
quota if the global demand function expressing willingness to pay for emissions
rights were known with certainty. However, because demand is not known with
certainty, only the quota can ensure the predetermined limit on global emissions.
Also, a tax on emissions provides revenue for the government and a quota can be
assigned in ways that create and distribute rents domestically. Political decision
makers, as we have seen, may prefer the latter option.

Environmentalists and producers as political allies
Environmental quality is a “luxury” good for which demand is highest in wealth-
iest countries; in poor societies, a large part of the population is concerned with
satisfying basic needs. Differences in valuation of environmental damage can be
a source of tension between richer and poorer countries. Environmentalists in
richer countries can fear a “race to the bottom” in environmental standards: a
race to the bottom occurs if environmental standards in richer countries decline
so as to keep local costs near foreign production costs.

To avoid a race to the bottom, environmentalists in rich countries might sup-
port policies that restrict free international trade. The environmentalists rea-
son that if foreign goods do not compete against domestically produced goods,
there will be no political pressure from local producers to reduce domestic envi-
ronmental standards for the purpose of competing with the foreign-produced
imported goods. As we previously noted, stringent environmentalists might sup-
port monopolization of markets; because of the desire to preempt a race to
the bottom in environmental standards, stringent environmentalists likewise
might side with local import-competing producers in objecting to free trade or
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globalized markets. The environmentalists and producers have different motives:
the environmentalists want to avoid a race to the bottom and thereby avoid
degradation of the local environment; the local industry seeks protectionist
policies because of protectionist rents and higher employment and job security
when imports are restricted.

For different reasons, environmentalists and domestic industry interests can
be political allies in seeking to persuade political decision makers to choose
protectionist international-trade policies.

The case of the dolphins
The case of protection of dolphins describes how environmentalists and produc-
ers can become successful allies. In tropical areas of the Pacific Ocean, dolphins
swim over the top of schools of tuna. As a consequence, the dolphins become
entangled in nets that are used to catch the tuna. In the 1980s, public awareness
of the plight of the dolphins caught in tuna nets led U.S. consumers to boycott
tuna. In 1988, the U.S. Congress amended the Marine Mammal Protection Act
of 1972 to apply stringent pro-dolphin standards to imports. Imports of tuna that
were caught with harm to dolphins were banned in 1990 – but only after the pro-
environment Earth Island Institute took the U.S. government to court. The court
action was against the U.S. Department of Commerce for failure to enforce the
pro-dolphin policy for imports.

In 1990, the U.S. Congress passed a dolphin-protection consumer-information
bill that prohibited canned tuna caught in the eastern tropical Pacific Ocean (prin-
cipally by Mexican fishermen) from being labeled “dolphin-friendly.” Protection
of dolphins became a subject of international dispute when European govern-
ments rejected the right of the U.S. government to ban imports of Mexican-
caught tuna canned in Europe and imported to the U.S. market. Despite Euro-
pean protests, the U.S. government maintained its pro-dolphin policy.

How did the pro-dolphin U.S. government policy come about? Domestic con-
sumer sentiment always favored the dolphins. The change that took place was
in the position of producer interests. Previously, suppliers of tuna to the U.S.
market had used tuna caught in areas where dolphins were harmed. Suppliers
to the U.S. market therefore opposed a ban on imports of tuna that had been
caught through harm to dolphins. In the face of competition from low-cost for-
eign canned tuna, however, the U.S. canners had moved their canneries from
the continental United States to off-shore U.S. territories, where they could ben-
efit from lower labor costs and tax concessions. In the new locations, the U.S.
suppliers did not use tuna that had been caught by harming dolphins. By now
supporting a ban on imports of tuna caught with harm to dolphins, the U.S. sup-
pliers were seeking to eliminate competitors from the domestic U.S. market. The
U.S. pro-dolphin policy resulted in closure of smaller competing U.S. processing
plants that relied on dolphin-unfriendly tuna. Environmentally concerned con-
sumers found allies through the self-interest of the tuna processors who sup-
plied the U.S. market. There was thus consensus among environmentalists and
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producers to protect the dolphins – and public policy changed to protect the
dolphins.44

Global externalities and nondemocratic governments
Poor countries often are not democracies. There is a question of causality – does
absence of democracy make people poor or is democracy absent because peo-
ple are poor? Whichever is the case (and there could be simultaneity), non-
democratic institutions with rare exceptions result in self-serving government,
with political decision makers using public finance and public policy for their own
personal benefit. The evidence indicates that governments in autocratic countries
show less regard for the environment than those in democratic countries. The
personal-profit motives of nondemocratic rulers can be inconsistent with enter-
ing into and honoring international agreements to protect the environment.

In democratic countries, political decision makers might depart from the pub-
lic interest in environmental policy – to the extent that is feasible given account-
ability to voters. There is a trade-off between political support from voters and
industry interests. Nondemocratic rulers are in government in order to profit
from being in business. Rulers, for example, may personally profit from the clear-
ing of rain forests. They and their friends and families may own the factories
that are the source of the environmentally degrading emissions. Because locally
lax environmental standards allow lower cost local production than by producers
elsewhere who confront higher environmental standards, nondemocratic political
decision makers have incentives of personal profit to choose to not protect their
home environment. Rulers in poor countries may subject their people to conse-
quences of environmentally harmful production technologies that producers in
richer countries do not use. Injustices in nondemocratic countries can therefore
be compounded by the exposure of ordinary people, who may already have low
life expectancies, to adverse environmental effects on their health.

Trade in hazardous waste
Governments in poor countries (the people controlling government are not poor)
may agree to import hazardous waste. Generally, countries pay for goods they
import. In the case of hazardous waste, governments receive payments to accept
the imports. Rulers who are not democratically accountable to their people might
not care about harm to the health of the people due to the imported waste, pro-
viding there is personal profit.45

44 As was observed by Achim Körber (1998), everyone in the United States – consumers, producers,
and government – had come to love Flipper.

45 The international transportation of hazardous waste is regulated by an international agreement
(the Basel Convention on transboundary movement of hazardous wastes and their disposal). The
agreement requires that importing countries agree willingly to receive the hazardous waste and
that exporting countries guarantee that the waste will not be disposed of or stored in a way that
might be harmful to the environment.
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The national discretion to choose environmental standards
Because countries are sovereign, a case might be made that there is national dis-
cretion to choose environmental policies. Therefore, the case might be made that
if “poor countries” are voluntarily prepared to earn income by producing goods
that locally degrade the environment and by accepting to live with hazardous
waste, they should be allowed to do so, if that is what they want to do. However,
environmental standards in poor countries are determined by the government,
not the people. The governments generally offer little transparency and account-
ability to their people – and the governments (or the people controlling govern-
ments) may not care about the welfare of their people. There is an ethical case,
therefore, for not accepting national sovereignty in decisions of nondemocratic
governments to profit from importing hazardous waste.

Economic development and environmental awareness
If incomes in a country reach sufficiently high levels among the broad population,
the newly emerged middle class becomes sensitive to the quality of the environ-
ment and seeks improvements in environmental quality from government. At
the same time, the emerging middle class seeks a more transparent and account-
able government. Economic development is therefore the path to solving prob-
lems of environmental externalities in poor countries, whether the externalities
affect only the people in the country itself or the global environment. However,
the rich governing elites in poor countries have an interest in resisting economic
development, which would compromise their hold on political power and their
personal profits from government, through the demands of greater transparency
and accountability of the emerging middle class.

Are markets or governments to blame for environmental externalities?
Protests at times take place against free international trade or, equivalently,
against globalization of markets. The protests are directed against the World
Bank (which, we recall, funded the implementation in poorer countries of the
Montreal Protocol to protect the ozone layer), the International Monetary Fund,
and the World Trade Organization.46 Environmental externalities persist in
countries in which governments do not adopt public policies to internalize exter-
nalities through any of the possible corrective methods. Protests therefore should
take place in the national capital in front of the presidential palace in countries
where the national government does not protect the environment – or does not
protect animals as required for sustained biodiversity.

46 The International Monetary Fund (IMF) is an international agency that, like the World Bank, has
a financial and advisory role in assisting governments. Like the World Bank, the IMF is located
in Washington, DC. The World Bank focuses its assistance on poorer countries, whereas the IMF
has a broader mandate. The World Trade Organization (WTO) has its headquarters in Geneva;
the objectives of the WTO are to promote free international trade and to avoid discriminatory
practices in international trade.
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5.3
Paternalistic Public Policies
We now move from public policies based on the presence of externalities to
paternalistic public policies. Public policies directed at resolving negative exter-
nalities are based on harm that people do to others through environmental degra-
dation or in other ways. Paternalistic public policies are intended to prevent peo-
ple from harming themselves – or not benefiting themselves. Paternalistic public
policies contradict the basic premise of economic analysis that people are the
best judges of their own welfare. Paternalistic policies are uncontroversial for
children; there is general agreement that children should not participate in labor
markets (that is, that child labor should be illegal) and should not be permitted to
buy alcoholic beverages. However, paternalistic public policies for adults are con-
troversial because of the claim that people should be permitted to do whatever
they wish to themselves as long as they harm no one else – and that consenting
adults should be allowed to do between themselves whatever they wish, provided
that no one else is involved or affected. Nonetheless, societies generally choose
to have paternalistic public policies.47

A. Cases of paternalism and hyperbolic discounting
In some cases, paternalistic public policies impose requirements of compulsory
spending; in other cases, voluntary purchases are restricted. We now consider the
various instances of paternalistic policies for which societies override personal
preferences. We shall then consider a justification for paternalistic policies known
as hyperbolic discounting.

Compulsory spending
Paternalism can involve compulsory spending. Governments impose taxes to
finance compulsory spending on schooling and, in some countries, on health
insurance or income for the elderly. Health insurance and pension schemes can
also be compulsory personal purchases. Compulsory health insurance and com-
pulsory savings for old age are also intended to prevent people from taking
advantage of the goodwill of others by not providing for themselves and rely-
ing on others to pay if they need medical attention or become destitute. In that
case, actions affect others and, in addition to paternalism, there are externalities
present. Other examples of compulsory spending involve personal safety: seat
belts in cars are legally required, as are often protective helmets when riding
motorcycles, bicycles, or horses.

47 The public policies are called paternalistic, based on the Latin word pater, meaning father. The
term derives from domination understood to imply male domination.
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Compulsory safety equipment
Government safety regulations can require protective clothing and eye or ear
protection in various occupations. In such cases, the justification for a paternal-
istic public policy is that people cannot judge or do not know objective proba-
bilities of being harmed; they may judge the future on the basis of past personal
experience so that if nothing bad ever happened to them, nothing bad is ever
expected to happen. Otherwise, with full information about probabilities and
consequences, we would expect voluntary spending on personal safety; workers
would spend their own money on safety equipment appropriate for their occupa-
tions.

Public policies might oblige employers to provide the safety equipment for
employees. The effect, for employers, is then equivalent to a tax on employ-
ment equal to the value of the safety equipment. The legal incidence of the
tax is on employers, who are legally required to pay for the safety equipment.
As we know from our study of taxation, the effective incidence of the tax (that
is, who actually pays the tax) depends on supply and demand elasticities in the
labor market. If elasticity of the supply of labor is low and demand elasticity is
high, the tax on employers is “shifted” to employees. The employees are then
paternalistically being made to pay for their own safety equipment. Because
the payment is not voluntary, there is an excess burden: we saw in chapter 4
that sharing of the excess burden of taxation also depends on supply and demand
elasticities. If the cost of safety equipment that is legally imposed on employers is
shifted to employees, there is an efficiency benefit if the employees were volun-
tarily to purchase the safety equipment: there would then be no excess burden of
taxation.

Homeownership
Paternalistic public policies may encourage people to own their own homes.
Perhaps homeownership is regarded as a basic right that governments should
facilitate. Perhaps, also, there are perceived positive externalities when people
own their own homes; homeownership may provide a personal sense of commit-
ment that makes living in the neighborhood where most people own their houses
more pleasant than in a neighborhood where most people rent. Governments can
encourage homeownership by allowing tax deductions for payment on interest on
home mortgages or by levying taxes on properties owned beyond personal hous-
ing (which discourages rental housing). Government agencies may be directly
involved in providing or guaranteeing mortgages for homeownership. Or private
firms, with the backing of implicit government assurances, may “buy” mortgages
from the lending banks that are the point of contact with home buyers: in this
case, governments support homeownership by underwriting the risk of default
on mortgage repayments. The firms buying the mortgages from the banks that
made the initial home loans are spreading risk through a large portfolio of mort-
gages. (See Box 5.4.)
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Box 5.4 Housing markets and risk

When demand for houses is sufficient to keep housing prices increasing, there
are incentives to borrow and to lend by providing mortgages because both the
borrower and the lender expect that a house will be worth more in the future.
People with low incomes can borrow expecting that if they cannot meet the
obligations of their housing repayments, they will at least be able to sell their
house at a profit. However, if housing prices begin to fall, the opposite incen-
tives are set in place. People are discouraged from buying (they benefit from
waiting for lower prices). People who have bought can find that the money
owing on their mortgages exceeds the value of their house. They may then
default on their repayments. After default, banks and mortgage companies
own the houses, which they wish to sell, thus depressing housing prices fur-
ther. With housing prices falling, banks do not wish to lend because they are
aware that the falling prices will result in defaults on mortgage repayments.
Government encouragement of homeownership can therefore create a hous-
ing boom by stimulating demand over time; but, if interest rates increase and
borrowers are unable to continue their mortgage repayments, conditions can
be created that result in a decline in demand for homeownership. Paternalistic
encouragement of homeownership, particularly by people without the means
of repayment when interest rates increase, can have extremely adverse eco-
nomic consequences. The consequences affect the economy at large, and even
the world, if the entire housing market – rather than specific regional markets
in a country – is affected. Risk-spreading of mortgage and financial companies
that was predicated on having a portfolio of mortgages from different regional
housing markets will then be to no avail because the risk is systemic or involves
the entire economic system and cannot be spread.

Undesirable markets
These cases involve paternalistic public policies that compel or encourage pri-
vate purchases. In other instances, there are willing buyers and sellers who wish
to engage in voluntary transactions but the markets that would allow the trans-
actions to take place are disallowed; or, the markets are allowed to exist but con-
sumption and supply are discouraged through taxes.

Addictions
The legality of markets in tobacco products persists despite incontrovertible evi-
dence linking cigarette smoking to cancer, heart disease, and other health prob-
lems. Markets in tobacco products would be illegal if tobacco were a newly
introduced product required to satisfy contemporary health-safety standards. A
reason for persistence of markets in tobacco products is the political infeasibil-
ity of abolishing those markets when large numbers of voters smoke. Because



370 Market Corrections

nicotine is an addictive drug, purchases of tobacco are not entirely voluntary;
there are substitutes for tobacco but demand is nonetheless quite inelastic. We
noted in chapter 4 that taxation of addictive consumption provides governments
with a secure tax base; new smokers, however, might be deterred by high taxes.48

Harmful drugs other than nicotine in tobacco result in addiction and debilitate
and often eventually kill – for example, heroin. Markets in those drugs are illegal
(but, in general, exist).

Alcohol can become an addiction and, in excess, also eventually kills, princi-
pally through cirrhosis of the liver. Gambling can become an addiction: prohibi-
tions on gambling attempt to prevent people from impoverishing themselves and
their dependents. Again, externalities and paternalism can coexist. The external-
ity from addiction to drugs and gambling is that drug addicts may finance their
habit through crime. Alcoholics, drug addicts, and addicted gamblers can also
impose costs on society (including an excess burden of taxation) through the need
to provide income for their destitute dependents.

Sale of alcohol is in some locations a government monopoly. The case for
monopoly is the deterrence effect of high monopoly prices of consumption of
alcohol. As the owner of the monopoly, the government obtains monopoly prof-
its from sales to buyers who may be addicted. Sales taxes and taxation of prof-
its of private sellers would likewise provide the government with revenue: Why
then the need for a government monopoly? Monopoly by government pro-
vides bureaucratic rents because the monopoly seller of alcohol is a government
agency; political appointments can also be made within the government agency.

Transplants and blood
There are cases in which markets are illegal but free supply is permitted or even
encouraged. Markets for the supply of body organs to people awaiting trans-
plants are generally illegal, whereas voluntary donation is legal and viewed as
meritorious. Markets in blood similarly can be illegal whereas voluntary dona-
tion is regarded as meritorious. Markets would have undesirable consequences if
unscrupulous people were to take organs and blood against people’s will.

People who voluntarily donate blood do so out of intrinsically motivated altru-
ism; they derive personal satisfaction from their behavior in helping others. When
blood is a marketable commodity, the intrinsic motivation for supplying blood
diminishes and can altogether disappear. People who supply blood for money
may be using the market as a last resort for earning income and may impair their
own health by selling too much of their blood. If low income is correlated with
bad health, the people selling blood are providing blood that is more likely to be
contaminated by disease than blood that is voluntarily supplied. Therefore, more

48 Tobacco companies have been required to pay compensation to victims. In some cases, govern-
ments have sued tobacco companies for health-care costs incurred in treating victims. There have
been counterclaims that governments save money when smokers do not survive to retirement age
because social security or pensions then do not have to be paid. Smokers, however, can leave
dependents who require public spending for income support.
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blood may be available when markets in blood are illegal and the blood will be
of higher quality.

Commercial sex
Sex is another case in which markets may be illegal, whereas subject to age
restrictions voluntary activity is allowed. The case against markets in commer-
cial sex is similar to the case against markets in blood. Supply can be a means
of last resort for earning income and suppliers can harm themselves. The per-
sonal exploitation that is feared when there is a market for body organs or blood
is present in markets for commercial sex: women can lose their freedom and
become objects to be traded and transported against their will.

In general, people do not want their children to choose to earn income from
commercial sex. Stigma is, therefore, also a reason for illegality of markets in sex.
Even if enforcement is imperfect, through stigma, illegality of commercial sex
limits choice of career options. Potential earnings for many people in the market
for commercial sex are multiples of those available in alternative income-earning
activities; stigma through illegality counterweighs the high incomes.49

Markets in babies for adoption
Markets in babies for adoption are illegal even though there are willing buyers
and sellers. Markets are replaced by government mediation in adoption proce-
dures. When babies are marketable commodities, having babies for supply to the
adoption market can be a professional income-earning activity; however, whereas
some people genuinely wish to adopt and provide children with good homes,
other people may not have benevolent intentions. The absence of a market pre-
vents unscrupulous people from buying babies and using the children as personal
slaves and for nefarious purposes. When there is no legal market for babies, the
incentive to steal babies is reduced.

Slavery and markets in people
Slavery and markets in people, of course, are illegal in contemporary West-
ern societies; although slavery does exist in some other societies. There is a

49 Why are earnings in the market for commercial sex so high? Lena Edlund and Evelyn Korn (2002)
proposed that the high earnings reflect the opportunity cost of women forgoing marriage. They
view marriage as procreational sex for which men are prepared to pay through resource trans-
fers to the women who commit to exclusive sex within marriage to ensure paternity of children.
Women as suppliers in the market for commercial recreational sex are compensated for the bene-
fits that they would have received, had they chosen marital procreational commitment to one man.
Women’s marriage opportunities, however, are limited if men do not have the option of marriage
because men cannot support a family. As incomes increase, more men choose marriage, reducing
supply and increasing price in the market for commercial sex. For women whose opportunities for
lasting commitment from men are limited, commercial sex, however, provides income: evidence
provided by Kathryn Edin and Laura Lein (1997) showed that commercial sex has been the main
supplemental income-earning activity of U.S. welfare mothers (supplemental because the govern-
ment provides income).
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fundamental and sufficient case against slavery based on the natural right to free-
dom. The absence of a market in people also reduces the incentive to kidnap or
steal people.50

Cases of personal excess
There are cases in which markets are, in general, beneficial but some people harm
themselves through personal excesses. Because people behave in different ways,
the scope for paternalistic public policy in such cases is limited; self-harm is spe-
cific to the behavior of people who engage in personal excesses, but public poli-
cies cannot effectively target such people because policies cannot be selectively
personalized.

Overeating and obesity
Everyone needs to eat but some people overeat. Overeating and consequent obe-
sity make people more prone to disease and shorten life. The cause of weight
gain is the imbalance between input of calories through food intake and calo-
ries expended. As societies have become richer, obesity has become more preva-
lent; however, obesity disproportionately affects low-income people. There is
evidence that obesity reduces income, particularly for women, because of dis-
crimination in employment and lower incomes of their spouse if they are married.
The question for paternalistic public policy is: How can government control the
quantity of a person’s food intake and the amount of calorie-expending activity?
Foods that are particularly conducive to weight gain could be highly taxed. How-
ever, some people simply want to eat such foods occasionally. Also, some people
can eat considerable quantities of food and – because of their metabolism – not
gain excessive weight.

Watching television
There is evidence that excessive television watching, particularly by children,
reduces cognitive ability. It does not seem politically feasible to ban television, to
regulate hours or set time quotas, or impose taxes on excessive television watching.

Exposure to the sun
Excessive exposure to the sun by people who do not have appropriate pigmenta-
tion can result in skin cancer. A government cannot regulate time spent exposed

50 Institutions determine responses to destitution and debt. Biblical laws, for example, required
debtors to sell themselves as slaves for the limited period of time required to be able to repay
the debts. After the period for which they had sold themselves had passed, they were obliged to
return to freedom. If they had become accustomed to the life of a slave and refused to accept
freedom (perhaps because of personal attachments that had been formed while a slave), they were
subjected to humiliation in order to increase the incentive to accept freedom. Slavery was, in these
circumstances, a form of borrowing against future income. The debt may have been restitution that
was due or a fine that had been imposed.
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to the sun. Laws requiring the wearing of hats and protective covering when ven-
turing out into the summer sun might be controversial because of possible dis-
agreement over a person’s susceptibility due to pigmentation, as well as disputes
over the danger caused by the weather on a particular day.51

Alcohol
Alcohol can be consumed reasonably. In the case of alcohol, there are disad-
vantageous externalities to excessive consumption – particularly driving under
the influence of alcohol, rowdy behavior, and molesting other people because
of diminished inhibitions due to being intoxicated. Means are available to mea-
sure how much alcohol has been consumed and legal limitations can therefore be
set on permissible alcohol intake when driving or when present in public places.
However, there are no limitations on personal private consumption of alcohol;
hence, people are free to kill themselves or become debilitated. Evidence also
links alcohol consumption to teenage pregnancy.

Teenage pregnancy
Teenage pregnancy disrupts education and generally leaves the young mother
without emotional and financial support from the father. If feasible, paternalistic
public policies would set a lower limit on the age at which having a child is legally
permissible. Societies often set lower limits on the age at which sex is permissible
and make sex by an adult with a minor a crime (statutory rape).

Sexually transmitted disease
Sexually transmitted disease, including AIDS, is a case of externalities. Sexu-
ally transmitted disease is also, of course, a case of self-harm due to personal
behavior.

Hyperbolic discounting
Paternalistic polices are intended to prevent people from making decisions that
in the future they will regret. The regret introduces psychological aspects. People
may feel anger at themselves today because of their actions yesterday. A person
then distinguishes between different selves or personal identities in the present
and the past.

Regret may be based on inadequate past information and the remorseful,
“If only I had known, I would have acted otherwise.” However, people often
are well aware of future personal costs and nonetheless still choose to incur the
future cost for a present benefit. They know that they will regret their decision
tomorrow. Cigarette smokers benefit today knowing that their life may be cut
short in the future. People may regret having become addicted to drugs or being

51 Exposure to the sun is a source of vitamin D. Never being exposed to the sun can therefore result
in another adverse effect on health.
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HIV-positive. People may regret being pregnant (or causing other people to
become pregnant). They may regret overeating. They may regret overexposure
to the sun. They may regret not having studied, paid for health insurance, or
saved for old age.

In these instances, information about future consequences of actions is avail-
able. If people were asked whether they will regret in the future the consequences
of their present actions, their truthful answer would be yes. Yet, they go ahead
and enjoy present benefits at the expense of predictable future personal costs.
People thus confront problems of self-control.

Time horizons
Problems of self-control are associated with short time horizons; people place
zero weight on the quality of life beyond a particular date. The short time horizon
might be measured in months, days, hours – or, when decisions are impulsive,
even minutes. Time horizons are affected by drugs and alcohol. However, without
the influence of drugs and alcohol, people can still choose to live their life today
as if there were no tomorrow – and regret their past decisions when tomorrow
arrives.

Rational behavior and a constant discount rate
Different people can use different personal discount rates to compare personal
benefits and costs over time. Whatever the discount rates that people choose:

Rational behavior requires that an individual use a constant rate of discount
to compare personal costs and benefits over time.

A decision that future costs do not justify a present benefit should be identical,
when the valuation of benefits and costs is made today looking forward into the
future or tomorrow looking back to today. This is assured by a constant discount
rate. For example, with i an individual’s personal discount rate, a decision to take
a particular action may provide a personal benefit B0 today and result in future
costs {C1, C2, . . . , CN} over N periods of time. The discounted benefit may be
negative:

W = B0 − C1

(1 + i)
− C2

(1 + i)2
− · · · − CN

(1 + i)N
< 0. (5.16)

The discounted benefit is negative no matter the point in time at which the indi-
vidual evaluates the consequences of taking the action that yields the benefit and
the costs. The present benefit may be, for example, from smoking a cigarette and
the future costs may be adverse health consequences.

Hyperbolic discounters
Hyperbolic discounters do not use a constant discount rate to evaluate benefits
and costs over time. Rather, the discount rate changes over time. The change in
the discount rate has two attributes: (1) for hyperbolic discounters, the change
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Figure 5.14. Hyperbolic discounting.

in the discount rate follows the shape of the hyperbolas in figure 5.14; and (2) as
time moves, for example, from today 1 to today 2 in figure 5.14, the hyperbola
moves with time.

In figure 5.14, today 1 and today 2 are two alternative present times. The dis-
count rate increases hyperbolically away from each “today,” where “today” is the
point in time at which a decision is made. As figure 5.14 shows, “today” changes,
with tomorrow becoming “today” when tomorrow arrives.

A benefit or cost on any “today” is assigned a zero discount rate. That is, on
each day, the day’s benefits and costs are valued fully. Benefits and costs in the
future are discounted, at an increasing rate of discount as time moves away from
the day on which benefits and costs are valued.

For hyperbolic discounters, the discount rate increases the farther away a
benefit or cost is from the day on which a decision is made.

A short time horizon is a special case of hyperbolic discounting. With a time
horizon of one day, the rate of discount is zero for benefits and costs on the day a
decision is made and is infinite looking into the future so that future benefits and
costs have zero values.

People with the ability and opportunity to study may choose instead to enjoy
the immediate benefit of earning income in an unskilled job while relaxing or
enjoying themselves in the evenings with like-minded people (or with people who
do not have their opportunities). In the meantime, other people are studying. The
people not studying and having a good time may be disparaging about people
who are studying.
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A person having a good time when others are studying and who is a hyperbolic
discounter fully enjoys present benefits and discounts future costs at an increas-
ing rate. Every day, hyperbolic discounting provides the same perspective on the
future – as in figure 5.14, where the hyperbola moves with time from today 1 and
today 2.

The time distance between today 1 and today 2 may be a number of years.
At today 1, the decision was made not to study because the immediate benefits
outweighed the future discounted costs of not studying. Some years in the future,
when today 2 arrives, the studious people have completed their studies and have
good jobs and high incomes and can afford a quality of life that is beyond the
reach of a person who chose to enjoy life to the full at each point in time in
the past and did not study.

The utility of the person who did not study may depend on his or her per-
sonal income relative to the incomes of others. The person who did not study
may now envy people who studied and regret not studying. That is, the hyper-
bolic discounter who did not study fully feels today 2’s costs, expressed in hav-
ing low relative income compared to people who studied. The hyperbolic dis-
counter discounts past benefits at discount rates that increase the farther back
in time that the past benefits occurred. The increasing high discount rates on
past benefits make the benefits worth very little when viewed in retrospect from
today 2. The low past discounted benefits (because of the increasingly high dis-
count rates) do not justify the cost incurred at today 2 of having relatively low
income; at time today 2, the hyperbolic discounter wishes that he or she had
chosen to study at time today 1. The hyperbolic discounter thus now regrets the
past decision not to study. He or she has feelings of regret because of feelings of
envy.52

Hyperbolic discounters choose immediate gratification and in the future
regret past decisions.

The decision whether to study is one example of behavior explained by hyper-
bolic discounting. There are many other examples – including smoking, drugs,
excessive drinking, unprotected sex (and unprotected impulsive sex), overeat-
ing, and gambling. Evidence also reveals behavior described by hyperbolic dis-
counting whereby people buy appliances or cars that have low prices but result in
known high costs of use in the future. Behavior of buyers described by hyperbolic
discounting can be exploited by sellers, who offer payment over time but no or
low repayments until some time in the future. Homebuyers may be offered low
interest rates in the initial years after purchase, with higher interest rates begin-
ning in the future.

52 High progressive income taxes will make the hyperbolic discounter feel better by reducing income
disparities. We shall return to consider the structure of income taxation and reasons for progressive
income taxes.
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Procrastination
A form of behavior associated with hyperbolic discounting is procrastination,
which occurs when costs are immediate and benefits are in the future. The deci-
sion or activity that is costly is deferred to the future: the cost is lower in the future
than in the present because of the hyperbolic discount rates. At a constant rate
of discount (or with rational behavior), today 1 in figure 5.14 may be the person-
ally optimal time to begin preparing for an exam. However, the cost of studying
is high at today 1 because the cost is not discounted, whereas the farther into
the future the cost can be pushed, the lower is the cost from the perspective of
today 1. Because hyperbolic discounting discounts or reduces the present value
of the costs more the farther in the future that the costs can be pushed, a hyper-
bolic discounter procrastinates in preparing for the exam. The exam takes place
at today 2. At today 2, the hyperbolic discounter feels the full cost of deferred
preparing for the exam but discounts highly the past benefits. The person regrets
his or her past procrastinating behavior. If the decision has been about when
to start a diet, procrastination makes people put on more weight. Whatever the
decision is about, hyperbolic discounters can procrastinate indefinitely. Every day
they may declare that they will begin to study or to diet or to change their behav-
ior in various beneficial ways tomorrow. When it is too late and further procrasti-
nation is impossible (the day of the exam has arrived), procrastinating hyperbolic
discounters feel regret – and may blame their past selves for the past decisions
that have resulted in their predicament.

Hyperbolic discounters procrastinate by choosing immediate gratification
through deferral of costs into the future and regret past decisions when costs
can no longer be shifted into the future.

Obesity and the microwave oven
Trends of increasing obesity have been attributed to hyperbolic discounters hav-
ing access to a microwave oven. A hyperbolic discounter who compares costs of
food preparation before eating with future benefits when the food is ready may
decide that incurring the cost of spending an hour preparing a meal does not jus-
tify the future benefits, which are highly discounted compared to low discount
rate applied to costs of food preparation. Because the microwave oven reduces
the time taken to prepare food to be eaten, the perceived discounted benefits
from having the food available increase; the benefits are moved closer to the time
at which the decision whether to prepare food for eating is made. The prediction
is that if people are hyperbolic discounters, the microwave oven will make them
fat or obese. They will come to regret the convenience of having a microwave
oven.

Experiments
In experiments involving hyperbolic discounting, people are offered alternative
sums of money at different times in the future. For example, they are given the
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choice between receiving $1,000 in 12 months and $1,100 in 13 months. The return
for waiting an additional month is therefore 10 percent for the month. This return
exceeds a reasonable personal discount rate. In general, people accept the 10
percent return for waiting the additional month by choosing the alternative of
receiving $1,100 in 13 months. However, after they have made the decision, peo-
ple are informed that they have the option to change their decision in the future
to receive the $1,000 that will be available in 12 months. Hyperbolic discounters
choose $1,100 in 13 months when the initial decision is made; when the day arrives
12 months in the future at which they can receive the $1,000, they change their
prior decision to wait and take the money. They thereby forgo the 10 percent
return available by waiting another month. Viewed from a year back, hyperbolic
discounters compared the benefit from waiting a month to the cost of waiting and
concluded that the 10 percent return for waiting an additional month was worth-
while. However, viewed from the day when the $1,000 is available, hyperbolic
discounters choose immediate gratification. The dependence of the decision on
the time at which the decision is made indicates that their discount rate is not
constant. In making the switch to the more immediately available benefit, hyper-
bolic discounters are confirming that the value they place on benefits is higher
the closer they are in time to realization of the benefits. The behavior in experi-
ments, therefore, confirms the phenomenon of hyperbolic discounting. A general
inference is that:

Hyperbolic discounters generally do not do well in life.

Can hyperbolic discounting be rational behavior?
Uncertainty about future benefits and costs can increase when the benefits and
costs are farther in the future; people might, therefore, rationally discount the
uncertain future benefits and costs by adding a risk premium. A person may
think, “I might die anyway from various causes so I might as well smoke and
drink and take drugs, and overeat, and not invest in education.” Such people may
have information about their progenitors’ genes. Or perhaps they cannot judge
objective probabilities. Through self-determined realizations of predictions, they
may belong to populations for which, objectively, life is short.

Hyperbolic discounting and public policy
The public-policy question regarding hyperbolic discounting is:

Should governments use paternalistic public policies to change behavior of
hyperbolic discounters?

Different people may give different answers to this question. There is an evi-
dent limitation on assigning to governments the responsibility to attempt to use
public policy to correct for hyperbolic discounting: when a government has been
given the legal right to compel personal self-control, personal freedom is subju-
gated to interpretation of desirable personal behavior by political representatives
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who decide on laws and officials in government bureaucracies who implement
the laws. All personal freedom could be lost; moreover, people cannot, for exam-
ple, be compelled to study. A government would, most basically, be subject to
asymmetric information: the discount rate that people use for making intertem-
poral decisions is private information, as is whether the personal discount rate
is constant as required for rational decisions over time, or whether people are
hyperbolic discounters.

The paternalistic view justifying public policy is that, where feasible, people
should be spared the future anger at themselves that they will feel because of
their past behavior of immediate gratification or procrastination.

Will people be pleased that public policies have spared them from making per-
sonal decisions based on hyperbolic discounting? Paternalistic public policies are
intended to prevent people from doing what they want to do; if prevented, people
may never know the adverse outcomes of what they intended to do. Therefore,
they may never be grateful for paternalistic public policies.

The libertarian view is that paternalistic public policies are an infringement on
personal freedom and that people should be permitted to make their own deci-
sions – and thereby their own mistakes – and should therefore be allowed to be
angry at themselves if that is the consequence of their past actions. The libertarian
view also recognizes the problem of specifying bounds on government interfer-
ence in private lives. However, the libertarian view can also be a case of expres-
sive behavior. The expressive behavior in this case is of people who, in principle,
object to interference of government in personal lives; however, the same people
might regret absence of paternalistic policies when hyperbolic discounting had
led to unfortunate decisions by members of their family and by others for whom
they personally care.53

Private resolution of problems of self-control
Problems of self-control due to hyperbolic discounting are often addressed
through private resolution. Behavioral constraints that people impose on them-
selves suggest awareness of the problems of hyperbolic discounting and self-
control. People choose to save in accounts that require payment of a penalty if
money is withdrawn before a specified time. People also choose to pre-pay taxes
although they could opt to pay when the taxes are due; by committing to pre-
pay taxes, people forgo interest that could be earned until payment of taxes is
required. When asked why they pre-pay taxes in installments, people reply that

53 The libertarian view is expressed in a theory of “rational addiction,” proposed by Kevin Murphy
and Gary Becker (1988) of the University of Chicago. They described people as behaving ratio-
nally in being fully aware that consumption today of an addictive substance will cause addiction
tomorrow. In their vision of how people behave, when people choose lifetime consumption, they
perfectly internalize future addiction in present decisions and are not surprised in the future when
they find themselves addicted to alcohol, drugs, or gambling. Their theory of rational addiction,
therefore, views people as perfectly rational and aware of the future consequences of their present
behavior.
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they cannot trust themselves to not spend the money that they will need to pay
their taxes. When people regard themselves as different selves over time, they
face the problem that they need to be able to trust their different selves to coop-
erate. Cooperation entails a present self not spending the money that will be
required by a future self to pay taxes that are due for the tax year. When people
do not trust themselves, they prefer that each particular self on each payday pay
the taxes that the self owes out of the paycheck that the self at the time receives.

Payday lending and hyperbolic discounting
The problems among people’s different selves are expressed in a phenomenon
known as “payday lending,” whereby hyperbolic discounters take money from
their future selves. There is “payday lending” because loans are repaid on payday;
rather than waiting for their wages to be paid, hyperbolic discounters take short-
term loans weeks or days before payday. In the United States, implicit interest
rates of 15 percent have been reported as usual for a loan of two weeks.54 The
high interest rates that people are prepared to pay reflect the personal discount
rates of hyperbolic discounting; people want immediate gratification and there-
fore are unwilling to wait until payday for their money. The behavior is precisely
that of the experiments in which choices are made between alternative amounts
of money available in the future.55

Paternalism and usury
A prohibition dating to biblical times disallows “usury” or the payment of interest
on loans. The presumption underlying the biblical prohibition was that borrowers
were poor people who required loans for consumption. The loans in the biblical
context were thus a form of charity. It was regarded as unethical to take interest
from people in need. If interest was charged, some people could become profes-
sional lenders benefiting from the misfortune of those who have fallen on hard
times.56

In Western society, controversy regarding usury persisted to the time of Adam
Smith, who took the perhaps uncharacteristic position of defending usury laws
that set limits on market interest rates. The free-market position in a debate
with Adam Smith was taken by Jeremy Bentham (1748–1832). Bentham (1787)
declared that he could not comprehend why people who favored free markets
nonetheless objected to market-determined interest rates. Adam Smith, as a
professor of moral philosophy, was influenced by the moral aspects of the case

54 The interest rate is 15 percent for the two weeks.
55 The high interest rate is paid because the borrowers do not have alternative sources of credit

and risk for the lender is high. Lenders face the risk that borrowers will take multiple loans from
different lenders based on the one upcoming wage payment. The risk is reduced by the wish of
borrowers to preserve reputation, to enable continued borrowing in the future.

56 The loans on which interest was prohibited were thus not for productive investments. A “business
dispensation” permitted interest in business transactions. Interest could be received from or paid
to foreigners because business transactions of trade were involved and not charity.
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against usury. Smith perceived a problem of hyperbolic discounting (he did not
use the terminology): he viewed poor people as willing to pay high future interest
for immediate gratification. Bentham’s reply was that poor people should be per-
mitted the same freedom as rich people to make personal decisions. He proposed
that higher interest rates paid by the poor were due to the higher risks of lending
to the poor and also the greater benefit of the poor from borrowing. Bentham
declared that paternalistic public policy was not required because “nothing short
of absolute idiotism can cause the individual to make a more groundless judgment
than the legislator.” Jeremy Bentham, therefore, took the position that freedom
of personal choice should be assured, for everybody. Adam Smith judged pater-
nalistic public policy to be justified because of hyperbolic discounting and prob-
lems of self-control.57

Illegal markets
Illegal markets invariably arise when public policies prohibit markets and there
are willing buyers and sellers. If legal payday loans were not permitted, loans
would be given illegally and the rule of law would not protect borrowers who
default. Illegal markets exist for babies for adoption, narcotics, prostitution, gam-
bling, and almost anything else that is illegal and for which people are willing to
pay. Prices in illegal markets are higher than in legal markets because supply is
limited by inhibitions due to stigma and because of penalties on suppliers. Sup-
ply is then by people who have no inhibitions about engaging in illegal activity
and who are not deterred by the prospect of imprisonment. With the rule of law
absent, relationships in illegal markets are as in Nietzschean anarchy, with the
strong prevailing over the weak. Supplying drugs, for example, can be violently
contested and innocent bystanders can be harmed. Because restricted illegal sup-
ply increases prices, drug users can be drawn into theft and robbery to find the
means to sustain their habit.

People who have become wealthy through illegal markets can become role
models who set the standards for aspirations of young people. The immediacy of
large rewards relative to the delayed rewards from studying attracts young people
into illegal supply and is another case of hyperbolic discounting.

Illegal markets pose dilemmas.

Markets that governments are attempting unsuccessfully to suppress con-
tinue to exist illegally and impose social costs that can be higher than the
social benefits of allowing legal markets.

57 Jeremy Bentham, who was younger than Adam Smith, acknowledged Smith as his mentor. In a
series of letters, Bentham sought to change Smith’s mind on the issue of usury. Smith, however,
remained steadfast. Smith sent Bentham a copy of the last revision of The Wealth of Nations (1789)
in which the position against market-determined interest rates was maintained. For a summary of
the debate between Jeremy Bentham and Adam Smith, see Joseph Persky (2007), who noted the
declaration by Bentham.
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If markets for drugs were legal, prices would be lower and there would be
less theft and prostitution to finance drug habits. With lower prices due to legal
supply, however, more people would experiment with and take drugs.

The dilemma of illegal markets is illustrated by experiences with prohibition
of alcohol. Significant demand persisted in the illegal markets and the criminal-
ization of supply introduced criminals into supply. Wherever it was introduced,
the prohibition on alcohol was eventually rescinded.58

B. The limits of intuition: framing and bounded rationality
People often make decisions intuitively rather than closely evaluating available
choices. Even if they try, they may not make rational or consistent decisions
because information may not be presented in a way that accords with their intu-
ition. A case in which people commonly make inconsistent choices is known as
the Allais paradox.59

Table 5.4 shows two pairs of lotteries, {1 and 2} and {1A and 2A}. People
are asked to choose between lotteries 1 and 2. Then they are asked to choose
between lotteries 1A and 2A. The possible prizes in the lotteries, as indicated
in table 5.4, are the low, intermediate, and high values yL = 0, yM = 50, and
yH = 100, respectively.

TABLE 5.4. CHOICE IN TWO SETS OF LOTTERIES

Probability of
low income

Probability of
medium income

Probability of
high income

Lotteries yL = 0 yM = 50 yH = 100

1 Ey = 5.5 0.89 0.11 0
2 Ey = 10 0.90 0 0.10
1A Ey = 50 0 1.00 0
2A Ey = 54.5 0.01 0.89 0.10

58 Prohibition of alcohol persisted in the United States between 1920 and 1933 (the latter year saw
the beginning of the Great Depression). Alcohol was also prohibited around the same time in
other countries, particularly in cold climates (Finland 1919–32, Iceland 1915–22, Norway 1916–27,
and Russia [subsequently the Soviet Union], 1914–25; Prince Edward Island in Canada prohib-
ited alcohol between 1900 and 1948). In cold climates, alcohol increases the risk of death from
hypothermia (freezing to death). Alcohol gives a feeling of warmth but actually increases body-
heat loss. Alcohol was prohibited in the designated capital city of Australia, Canberra, in the Aus-
tralian Federal Territory, between 1910 and 1928. Canberra was a new capital city built as a com-
promise and situated between the large cities of Sydney and Melbourne. When parliament and
the accompanying politicians eventually moved to the new capital, the prohibition on alcohol was
rescinded.

59 The Allais paradox is named for Maurice Allais, whose paper was published in 1953 and who
received the Nobel Prize in economics in 1988.
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Lottery 2 provides higher expected income than lottery 1 (10 as compared
to 5.5). Lottery 2A provides higher expected income than lottery 1A (54.5 as
compared to 50). Because there is no cost of entry into choice of lotteries and no
loss is possible, people opt to participate in choosing the lotteries.60

The lotteries are related. Lottery 1 is transformed into lottery 1A by shift-
ing the probability of 0.89 from the zero prize to the prize of 50. The same shift
in probability from the zero-income outcome to the medium-income outcome
transforms lottery 2 into lottery 2A. However, the transformations of the lotter-
ies may not be immediately evident to people. Experiments reveal that people
do not perceive the transformations. If they did, they would realize that they are
being asked to make two choices that are identical and they would consistently
choose either lotteries 1 and 1 A or lotteries 2 and 2A.

In experiments, people usually choose lottery 2 in preference to lottery 1
and they choose lottery 1A in preference to lottery 2A.61

This is the behavior known as the Allais paradox. There is a paradox because:

The choices offered are between equivalent lotteries and so generally ob-
served behavior is inconsistent – yet consistently so among different people.

Why are the choices between lotteries equivalent?
Let us consider the Allais paradox in more detail. Figure 5.15 is another way of
showing the lotteries in table 5.4. The numbers at the end of the nodes are the
values of the prizes. The numbers along the lines are the probabilities associated
with having the prizes.

Lottery 1 can be viewed as follows. At node 1, lottery 1 gives a prize of zero
with 0.89 probability and a further prize, which is itself a lottery, with 0.11 prob-
ability. The latter lottery is described at node 2: the second lottery consists of
a prize of 50 with a probability of 1 (that is, with certainty) and zero chance of
100. At node 2, the probability is 1 of having medium income 50; therefore, the
probability in lottery 1 of having 50 is 0.11, as indicated in table 5.4.

Lottery 2 can also be expressed as giving a prize of zero with 0.89 probability
at node 1 and giving another lottery as the prize at node 2. The lottery at node 2
for lottery 2 gives prizes of (0, 50, 100) with respective probabilities of (1/11, 0/11,
10/11). At node 2, the probability of having zero income is 1/11 of 0.11, which
is 0.01 and, which when added to 0.89 at node 1, gives 0.90 as in table 5.4 for
the probability of having zero income. At node 2, the probability of having the

60 Lottery 1A offers 50 with certainty and is therefore not strictly speaking a lottery. We can regard
lottery 1A as a lottery with zero probabilities of all prizes except one.

61 In choosing lottery 2 in preference to lottery 1, people are apparently focusing on the 10 percent
chance of having high income of 100. In choosing lottery 1A in preference to lottery 2A, they
appear to be influenced by the certainty of having 50 from lottery 2A.
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Figure 5.15. The lotteries in table 5.4 restated.

high income of 100 is 10/11. The probability of having the high income of 100 is
therefore 0.11 – that is, the probability of reaching node 2 multiplied by 10/11,
which is 0.10, as indicated for lottery 2 in table 5.4.

Evaluating the joint probabilities at the nodes similarly establishes that the
probabilities for the compound lotteries 1A and 2A in figure 5.15 correspond to
the probabilities in table 5.4.

Rational choices require people to compute these probabilities. Presenting
the lotteries in the form of figure 5.15 makes clear that lotteries 1 and 2 have
in common the 0.89 probability of a prize of zero at node 1, which indicates
that:

The choice between lotteries 1 and 2 is effectively made at node 2 for each
lottery.

People who choose lottery 2 in preference to lottery 1 forgo the prize of 50
available with certainty at node 2 of lottery 1 for the further lottery at node 2 of
lottery 2. The expected value of the lottery at node 2 of lottery 2 can be shown
to be 95.45. People need to be very risk-averse to prefer 50 with certainty at
node 2 of lottery 1 to the lottery at node 2 of lottery 2 that has an expected
value of 95.45. Indeed, people generally choose lottery 2 as preferable to
lottery 1.

When faced with the choice between lotteries 1A and 2A, people generally
choose the certainty of 50 offered by lottery 1A. In figure 5.15, lotteries 1A and
2A have been re-expressed to show the common prize of 50 obtainable in each
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case with a probability of 0.89 at node 1. The choice between lotteries 1A and 2A
is once more a choice at node 2 of each lottery. At node 2 of lottery 1A, the prize
of 50 is offered with certainty. At node 2 of lottery 2A, a further lottery is offered
that is precisely the lottery offered at node 2 of lottery 2.

The choices at node 2 are thus exactly the same whether the choice is between
lotteries {1 and 2} or between lotteries {1A and 2A}. The choice between the
pairs of lotteries should not be affected by the common probabilities in each pair
at node 1; the relevant information for choosing between lotteries is at node 2 at
which the choice between lotteries {1 and 2} and between lotteries {1A and 2A}
is the same. Yet, people tend to choose differently in the two cases – which is the
Allais paradox.62

What is happening in the actual behavior described as the Allais paradox?
People are evidently not making the calculations that reveal that identical lotter-
ies. Perhaps they do not know how to make the calculations. Perhaps they do not
want to take the time; rather, they rely on intuition.

Framing effects
The pairs of lotteries look different in table 5.4. In looking different, the choice
between lotteries is subject to a “framing” effect. That is, people are influenced
by how the alternatives presented to them are framed.63

When the lotteries have been transformed as in figure 5.15 and the equivalence
has been explained, people become aware that the lotteries are equivalent.

The Allais paradox is a subtle case of framing. The transformation from table
5.4 to figure 5.15 is not immediately evident and requires thought. Framing arises
in more straightforward cases, where we would expect people to make consistent
decisions, particularly people with advanced professional qualifications.

In one example, two groups of forensic psychologists and psychiatrists were
given the same information about the likelihood that a psychiatric patient would
harm someone within six months of being discharged. However, the information
was framed in different ways. One group was told that “One out of ten patients
who behave like this person is expected to be violent.” A second group was told
that “There is a 10 percent chance of this person being violent.” The psycholo-
gists and psychiatrists were asked to assess the risk of someone being harmed by
a released patient as high, medium, or low. The group that was given the informa-
tion in percentage terms assigned a lower evaluation of risk than the first group,
even though 10 percent is equivalent to 1 out of 10. A probability of 10 percent

62 Formally, in behaving according to the Allais paradox, people are violating an axiom of rational
choice called the independence of irrelevant alternatives.

63 When facing the choice between lottery 1A and lottery 2A, people look at 50 as the certain alter-
native and avoid the perceived small risk of having nothing. Also, people often disregard the zero
payoff altogether in figure 5.15. The probabilities of receiving the zero payoff look similar and they
focus on the two positive returns of 50 and 100.
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was regarded as an abstract concept, whereas the information that 1 in 10 people
will do harm evoked images of actual outcomes to be avoided.64

Bounded rationality
Bounded rationality is the inability to absorb and utilize all information.65 The
Allais paradox demonstrates bounded rationality. An example of bounded ratio-
nality in a simpler context arises when financial advisors advertise that their firm
has provided the highest return on investment in the last year. When financial
advisors choose an investment portfolio, one advisor will necessarily be able
to claim the highest return because of random outcomes. A financial advisor
who consistently provides the highest returns over time in all likelihood will be
arrested for obtaining information that enables insider trading, or will be even-
tually arrested for having used new investors’ money to pay returns to prior
investors.66

Public policy with framing and bounded rationality
What is the responsibility of government when people make mistakes because of
framing and bounded rationality? In complex cases that correspond to the Allais
paradox, the responsibility of government is to provide information that enables
consistent rational choices to be made. However, a government cannot ensure
that people will make the effort to understand information that it provides. In
some cases, the information is provided in evident ways – as in the case of a health
warning on a cigarette pack or a sign on a beach indicating dangerous swimming
or surfing conditions – yet, people may ignore the information when making their
decisions. According to the libertarian view, governments should – or can do –
no more than provide information.

C. Community values and locational choice
The markets that a society prohibits are an expression of community values. In
some communities, it is illegal to be seen drinking an alcoholic beverage in the
streets; in other places, gambling is legal for visitors but not for local residents.
Means of contraception have been illegal in some places. Just as locational choice
through the Tiebout mechanism allows choice of public goods according to per-
sonal preferences for public goods, locational choice also allows people to choose
locations where community values are consistent with their own personal values.
With people sorting themselves by location into groups with similar preferences,

64 The experiment was reported by Paul Slovic, John Monahan, and Donald G. Macgregor (2000).
65 The term bounded rationality is associated with Herbert A. Simon (1916–2001), who received the

Nobel Prize in economics in 1978. In another example, people may not understand the conditions
and risks associated with variable rate mortgages on homes that they purchase.

66 Such deception is known as a Ponzi scheme, after Charles Ponzi, who ran such a scheme in 1919–20
in Boston.
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paternalistic public policies in a government jurisdiction do not restrain personal
behavior in a community but rather reflect consensual community values chosen
when people choose where to live.

Moral relativism
When different groups of people make different decisions about community val-
ues and norms of behavior, we confront the question whether we are – or should
be – moral relativists.

Moral relativism is the position that precepts and customs of all societies
should be judged relative to the standards of each society and that every
society’s standards have equal merit.

It follows from the moral relativist position that people in one society or com-
munity should not judge the values and customs of other communities. A moral
relativist therefore has a position similar to a libertarian who believes that people
should be allowed to do whatever they want, provided others are not affected; a
moral relativist believes that all societies likewise should be permitted to choose
their own values and customs.

The contrary position to moral relativism views ethical principles as absolute
and as applying in all circumstances at all times. People who take the position
that ethical values are absolute are prepared to make judgments about customs
and behavior in societies beyond their own.

Where are the limits of paternalism in judging benefits or harm in other
societies?

For moral relativists, paternalism ends at a society’s borders, with foreign soci-
eties judged relative to the foreign society’s own ethical standards.67

An example of the differences between moral relativism and absolute ethical
standards is in willingness to criticize treatment of women; in some places, women
are the property of men, have no personal rights to choose mates, and are reared
for childbearing and work after sale to husbands. In the markets for women that
exist in some of those locations, young girls have value only if they have had their
sexual organs mutilated; the intention of the mutilation is that, after they have
been sold as wives, the girls – and later as women – will be rendered incapable of
sexual pleasure and so will not have reason to become involved with other men
when, for example, the husbands have purchased and are preoccupied with new
wives.68

67 If moral relativists are also libertarians, they wish to see no paternalism in any community.
68 Barbara Crossette observed regarding the sexual mutilation of young girls (2000, p. 184): “The

practice has long served men by rendering the women they marry uninterested in sex or unappeal-
ing or inaccessible to any other man – a safe, albeit damaged, piece of property. Next comes the
rationalization/belief that no girl or woman will be marriageable unless she has submitted to this
process.”
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Moral relativists view behavior in foreign societies as reflecting the values of
foreign culture that they are obliged to accept without making judgments based
on the values of their own societies; that is, for moral relativists, political cor-
rectness based on respect for cultural diversity requires that foreign behavior be
judged according to the norms of the foreign society. In contrast, people who
judge according to absolute ethical standards reject the political correctness of
moral relativism; they would, therefore, reject the need promulgated by moral
relativists to be silent in face of foreign behavior that they regard as unjust or
cruel and barbaric. Their paternalism would thus extend beyond the bounds of
their own societies by their taking the position that cruel and unjust behavior is
cruel and unjust everywhere.

D. Interdependent utilities and censorship
The resolution of externalities described by the Coase theorem allows legal
rights, in principle, to be with anyone. Paternalistic policies, in contrast, express
ethical societal presumptions about legal rights and permissible exchange. For
example, pedophiles and drug dealers cannot have legal rights to their activities
and societies do not need to compensate pedophiles and drug dealers for desist-
ing from their activities. Thus:

Externalities allow, in principle, different assignments of legal rights. Pater-
nalistic policies pre-specify legal rights.

Externalities are resolved by creating markets. Paternalistic policies pro-
hibit particular markets.

There are similarities between externalities and paternalism because in both
cases, there are interdependent utilities.

Externalities arise because the actions of others affect peoples’ utilities;
paternalism arises because people’s utilities are affected by what others do
to themselves – or, as the case of the treatment of girls and women in the
foreign culture illustrated, by what other people do to others.

We can consider an example of interdependent utilities associated with a
mother and daughter’s views on the reading of a book. The mother has heard that
the book describes behavior to which she wishes her young (and, she believes,
impressionable) daughter not be exposed. The mother’s ranking of preferences
regarding reading the book is:

(1) No one reads the book.
(2) The mother herself reads the book.
(3) The daughter reads the book.
(4) The mother and the daughter both read the book.
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The mother regards reading the book as intrinsically undesirable. She is, how-
ever, prepared to incur the personal disutility of reading the book if the choice
is between herself and her daughter reading the book. She prefers to have the
book banned so that no one reads the book. The mother would have the same
preferences, for example, about her young daughter smoking or experimenting
with drugs. The mother’s objective is to be maternalistic, to protect her daughter.

The daughter has different views than the mother. She regards the reading of
the book favorably for both herself and her mother. She believes that she herself
will enjoy reading the book but also that her mother will benefit from expanded
horizons and new awareness from reading the book. The daughter’s ranking of
preferences is:

(1) The mother and the daughter both read the book.
(2) The mother herself reads the book.
(3) The daughter reads the book.
(4) No one reads the book.

For different reasons based on interdependent preferences, the mother and
the daughter both prefer the mother reading the book to the daughter reading
the book (as shown by the bold alternatives in both the mother’s and daughter’s
rankings). We also see that:

The mother reading the book rather than the daughter is the consensus and
Pareto-efficient outcome.

That is, both the mother and the daughter are better off (the outcome is Pareto-
superior) if the mother rather than the daughter reads the book.

Yet:

With free choice, the daughter reads the book and the mother does not.

We now have a case for the imposed choice because:

Free choice can conflict with Pareto efficiency.

In the case of the reading of the book, Pareto efficiency is inconsistent with free
choice. Pareto efficiency requires a public-policy decision that directs the mother
to read the book.

The example of the decision about who reads the book was used by Amartya
Sen (1970) to describe what he called “the impossibility of a Paretian liberal.”69

Sen did not refer to a mother and daughter but rather distinguished the two peo-
ple as one being “prudish” and the other not.

The book that Sen used in his example was Lady Chatterley’s Lover by the
English writer, D. H. Lawrence (1885–1930). In the book, Lady Chatterley is
an aristocrat whose husband is incapacitated. She has a relationship with the
working-class gamekeeper. The book used explicit language that was not socially

69 Amartya Sen received the Nobel Prize in economics in 1998.
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acceptable at the time of its writing in 1928. As a consequence, the book was
banned and could only initially be published privately in Italy. Publication of the
book in the United States required a 1959 ruling of the Supreme Court based
on the guarantee of free speech in the first amendment to the U.S. Constitution.
Publication of the book in the United Kingdom in 1960 required the publishers
to first win in an obscenity trial. The book subsequently became legally available
elsewhere as standards of permissible written expression changed.

The paternalistic outcome is that the mother simply bans the book as inappro-
priate reading for the daughter and presumably other people’s daughters as well.
Censorship persisted in the first 30 years or so after Lawrence wrote the book.
That is, there was neither a Pareto-efficient outcome in which the mother reads
the book nor an outcome based on free choice in which the daughter reads the
book; rather, there was an imposed outcome in which no one read the book.

At first, societies took the position of the mother; the book was defined as
pornographic and disallowed for everybody (which is the mother’s first prefer-
ence). When the daughter’s generation eventually had the legal right to decide,
the book could be read by anyone who so wished (although the daughter would
have wished to force reading of the book on her mother). Movies were made and
the book became available online. By the 21st century, the contents of the book,
by most community standards, were mild compared to other available material
to which parents felt that their children should not be exposed.

Paternalism and eugenics
In England in 1877, Charles Bradlaugh and Annie Besant were tried for having
published and circulated a pamphlet informing people about birth control. The
government had declared the pamphlet to be obscene, and the authors were duly
charged and appeared in court.70

The trial placed the ideas of the political economist, John Stuart Mill (who
had died four years before the trial but whose writings were used as authorita-
tive), against the position of the evolutionary theorist, Charles Darwin. John Stu-
art Mill had favored dissemination of information about contraception to allow
people to control and plan births. Charles Darwin supported the government’s
case for censorship.

The trial took place at a time when eugenics, under the influence of the the-
ory of natural selection, was an incipient science. The objective of the science of
eugenics was to breed genetically perfect human beings.71

Formally, the trial was about obscenity; more basically, the issues concerned
eugenics. The claim, supported by Charles Darwin, who was asked to be a witness

70 The defendants had republished a 40-year-old text. For details of the trial, see Sandra Peart and
David Levy (2008).

71 The term eugenics was chosen by Sir Francis Galton. Galton proposed that the government should
give prizes to couples from higher social classes who married. On Galton and eugenics, and the
unscientific methods, see David Levy and Sandra Peart (2004).
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at the trial, was that information about birth control would lead people to pur-
sue recreational sex, thereby distracting people from having children. Wealthy
people were regarded as genetically superior to poorer people. The distractions
from breeding, it was feared by Darwin, would be disproportionately among the
superior wealthier classes in society, who would use the information about birth
control to not breed, whereas the lower classes, who were regarded as inferior
and so should not breed, would continue to have high numbers of children. Natu-
ral selection, applied to humans, was thus used as the basis for the racist pseudo-
science of eugenics.72

Charles Darwin was co-developer of the principle of natural selection. Alfred
Russel Wallace (1823–1913) had independently arrived at the principle of natural
selection. Wallace took a different view of the positive or predictive consequence
of the relationship between natural selection and eugenics. He disagreed with
Darwin on whether natural selection affected humans. Wallace pointed out that
natural selection applied to animals because weak or unfit animals did not sur-
vive. He declared that sick or injured humans benefit from sympathy from other
people and therefore, unlike unfit animals, survive. However, the prediction of
who survived differed from the normative proposition of who should be allowed
to survive, and with whose survival the society would be best off, which was the
basis for Charles Darwin’s involvement in the trial.

The jury found the defendants, Charles Bradlaugh and Annie Besant, guilty
of obscenity – but the verdict was subsequently reversed on appeal. The defen-
dants had sold their pamphlet for 6 pence. The same information had previ-
ously been available for 246 pence, which only wealthy people at the time could
afford to pay. We might regard the jury’s paternalistic thinking as puzzling, given
the prominence of information in the debate. When only wealthy people could
afford access to the information about birth control, it was the “genetically supe-
rior” wealthy classes who would know how to restrict their number of chil-
dren. Unless the 6-pence pamphlet was available, the “genetically inferior” lower
classes would continue breeding. Charles Darwin should have opposed censor-
ship of the inexpensive pamphlet; he should have supported not only legal pub-
lication of the inexpensive pamphlet but also government subsidization and dis-
semination. Apparently, Darwin believed that the inferior lower classes would
not bother to read the inexpensive pamphlet but that the wide dissemination of
the pamphlet at 6 pence would increase information about birth control among
the “genetically superior” wealthier classes.

Institutions mattered. The lower classes had no property and could have chil-
dren without the problem of division of inheritance. The wealthier classes would
be more influenced by information on birth control because they were conscious

72 The consequences of eugenics continued into the 20th century. The ideology of the South African
apartheid government viewed blacks as inferior to whites. Racism in the Americas was based on
the same principle of the racial superiority of whites. The German government between 1933 and
1945 used eugenics to claim a perfect race could be bred and to justify mass murder of other peoples
whom they claimed were genetically inferior.
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of issues of inheritance of estates by their sons and were concerned with finding
good matches in marriage for their daughters.

Darwin himself had 10 children, perhaps believing his own theories. Not all
survived childhood.

Supplement S5

Supplement S5A: Externalities and non-convexities
Externalities have been associated with a “fundamental non-convexity” that can
prevent the existence of an equilibrium market price. Because the equilibrium
price does not exist, the price cannot be duplicated through public policy.

In figure S5A.1, the supply function is discontinuous, consisting of the segment
OA, with a jump between points A and B, and then BC. The demand and supply
functions do not intersect and there is, therefore, no equilibrium price. In such
a case, even with full information about market supply and demand, a govern-
ment cannot set a corrective tax or subsidy to duplicate the equilibrium price
that internalizes an externality.

To show the circumstances underlying figure S5A.1, we consider again a fac-
tory that disrupts Robinson Crusoe’s fishing by polluting a stream. In figure
S5A.2, the vertical axis indicates the number of fish Crusoe catches and the hor-
izontal axis indicates the output of the factory, which corresponds to the extent
of environmental damage to the stream. The maximum number of fish that Cru-
soe can catch is Ym when the factory does not produce and therefore does not
pollute. As the factory begins to produce, Crusoe’s catch of fish declines along
the production-possibility frontier and falls to zero when the output (and corre-
sponding environmental damage) of the factory is X1. After Crusoe’s fishing has
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Figure S5A.1. A market with no equilibrium price.
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Figure S5A.2. The fundamental non-convexity due to externalities.

been reduced to zero, however, the factory can continue producing (and pollut-
ing). The maximum production and pollution of the factory is Xm. Therefore, the
production-possibility frontier between fishing and output of the factory begins
at Y1 and ends at Xm. The production-possibility frontier is YmX1 Xm and so is
non-convex.

We now introduce a “missing market” for the right to pollute and give legal
rights in this market to Crusoe, who can sell units of the right to pollute to the
factory. When he sells a unit of the right to pollute, Crusoe incurs a loss due to
the adverse effect on his fishing. The opportunity cost of environmental damage,
in terms of fish forgone, is measured by the slope of YmX1.

Crusoe, however, can sell the right to pollute beyond X1. He can continue sell-
ing the right to pollute after environmental damage has destroyed all his fishing
prospects by selling a further (Xm − X1) units of the right to pollute. Without
the right to pollute supplied by Crusoe, the factory cannot produce more output,
even if Crusoe is no longer fishing.

Between points Ym and H, Crusoe makes profit-maximizing decisions in
response to the relative price between the right to pollute and output of fish.73 At
point H, the relative price of the right to pollute in terms of fish lost is (PX/PY)o.
We see the same price in figure S5A.1 at the supply discontinuity.

In figure S5A.2, once Crusoe has reached point H, where he supplies XH units
of the right to pollute, his profit-maximizing response is not to continue to sup-
ply the right to pollute along the frontier XmX1 beyond point H but rather to
jump to Xm. That is, after point H, Crusoe ceases fishing and only supplies rights
to pollute. Crusoe’s supply response is thus discontinuous between points H
and Xm.

73 The slope of the frontier YmX1 is the relative supply price of the right to pollute.
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Crusoe ignores points on the segment of the frontier HX1 and jumps to Xm

because points along HX1 are Pareto-inferior (and correspondingly less prof-
itable) than points along the price line HXm. Points along HXm lie outside of
the feasible frontier YmX1 Xm and therefore are not feasible – with the exception
of endpoints H and Xm. Hence, the discontinuous jump in supply between XH

and Xm in figure S5A.1 is at the relative price (PX/PY)o.
Crusoe incurs no loss in jumping between points H and Xm. All points along

the line HXm are of equal value in terms of fish and the right to pollute.
Replicating missing markets can thus be more complex than we might have at

first thought. With cost-benefit analysis having provided the information on valu-
ations necessary to replicate a missing market, the “fundamental non-convexity”
in the theory of externalities can prevent using public policy to replicate equi-
librium prices. However, there is no evidence of the circumstances that we have
described having been observed.

Summary
This chapter has been concerned with responsibilities of governments to under-
take market corrections due to externalities and paternalism. Section 1 described
attributes of externalities and considered resolution of externalities through pri-
vate action. The role of government was only to ensure the rule of law and
thereby allow legal rights to be defined.

1A. Competitive markets fail to provide efficient outcomes when exter-
nalities are present; because of the externalities, private market deci-
sions do not internalize all benefits or costs. Externality problems
are most clearly demonstrated in one-to-one relationships; otherwise,
with costs imposed on or benefits provided to many people simultane-
ously, externalities coexist with public goods. When externalities are
present, there is no intent to impose costs or provide benefit. Infra-
marginal externalities provide benefits or impose costs but outcomes
are efficient and no corrections for the existence of externalities are
required. We distinguished externalities from instances where peo-
ple affect one another but externalities are not present. We empha-
sized the role of asymmetric information in the “missing markets”
that underlie externalities.

1B. Externality problems can be resolved through private ownership. The
tragedy of the commons describes mutual disadvantageous external-
ities that are resolved through private property rights. The privati-
zation required for efficiency can introduce the contestability of rent
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seeking and associated rent dissipation. There are effects on income
distribution when the commons are privatized. We considered his-
torical examples of conversion of the commons to private ownership.
The case of the bees and the orchard demonstrated mutual beneficial
externalities that could be internalized through private ownership;
however, we observed that mergers of private productive activities
are as well subject to other incentives and do not necessarily indi-
cate gains through internalization of positive externalities. We noted
that contractual alternatives to private ownership and considerations
that determine whether contractual solutions are preferred to com-
mon ownership.

1C. The Coase theorem predicts efficient private resolution of externali-
ties between people if legal private rights have been defined. The the-
orem states that the outcome of efficient private resolution of exter-
nalities is independent of who has legal rights; income effects qualify
this prediction. Also, assignment of legal rights may matter because
of incentives associated with liability rules. The predictions of the
Coase theorem may not be realized for a number of reasons: trans-
actions and bargaining costs limit applicability of the Coase theorem;
regulation can prevent Coase bargaining; people may be unwilling to
participate in the markets that are necessary for Coase payments to
be made; when externalities coexist with public goods, costs of orga-
nizing collective action can prevent the efficient outcome predicted
by the Coase theorem. As with public goods, location affects exter-
nalities: externalities are capitalized into market valuations. NIMBYs
prefer, rationally, that sites with negative externalities be placed else-
where, away from them. Just as individuals may refuse to consider
accepting payment, communities may refuse to contemplate receiv-
ing compensation for location of hazardous and other sites near their
neighborhoods. Distributional consequences are introduced (and,
therefore, aspects of social justice) through the higher likelihood that
lower income people seeking cheap housing will tend to be most dis-
advantaged by externalities.

1D. Externalities can be internalized through personal behavior. Con-
sideration for others and self-esteem and social approval lead peo-
ple voluntarily to internalize externalities. Social norms determine
whether people impose – or are permitted to impose without resis-
tance – adverse externalities on one another. We considered exter-
nalities through crime and encountered a controversy about the right
of citizens to use weapons in personal self-defense.

Section 2 introduced public policy as means of resolution of externality prob-
lems.
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2A. The impediments to realization of the predictions of the Coase theo-
rem provide the grounds for assigning responsibility to governments,
which then must be presumed to have used cost-benefit analysis to
have information that allows efficient replication of missing markets.
We considered the right to declare an externality that governments
should resolve through public policy. We noted that when externali-
ties affect public health, public-policy decisions can involve a conflict
between personal rights and the public interest. The cases of Typhoid
Mary and AIDS indicated different public-policy responses.

2B. The means of public policy available to governments are Pigovian
taxes or subsidies, direct regulation, and quotas that set limits on per-
missible activities or emissions. As with the Coase theorem, Pigovian
tax-subsidy solutions depend on legal rights that determine whether
a tax or subsidy should be used; in sequencing, private Coase res-
olution should precede public policy; contrary to the private reso-
lution of the Coase theorem, revenue from a Pigovian tax is not
paid to victims of negative externalities nor are subsidies personally
financed by the victims; feasibility and considerations of social justice
affect choice of Pigovian tax-subsidy solutions. Regulation avoids the
need for taxes or subsidies by directly specifying permissible behav-
ior; this regulation resolves a prisoners’ dilemma when externali-
ties are reciprocal; regulation can also prevent efficient Coase out-
comes. Use of quotas requires an accompanying decision about how
emissions rights are distributed; a competitive market in quota rights
replicates the efficient Pigovian tax solution; auctioning quota rights
provides maximum government revenue but can create monopoly;
because of second-best considerations, environmentalists might sup-
port monopoly. After a quota has been determined, emissions rights
can also be distributed without payment to existing producers.

2C. Our next step was to investigate political decisions about choice of the
means of resolution of externality problems. It is politically expedient
to give free quota rights to existing producers. We looked at examples
in the United States and the European Union of the creation of mar-
kets in emissions rights; both cases revealed political accommodation
to producer interests. We observed more generally that governments
have not always chosen environmental policies in the public inter-
est; rather, governments in democracies have often had to be per-
suaded to adopt pro-environmental policies. We saw how the polit-
ical principal–agent problem can result in choice of environmental
policies as a political compromise. We noted evidence that the envi-
ronment has been least protected in nondemocratic countries.

2D. The environment and biodiversity are cases of global externalities.
There are rare instances of contributions to resolution of global
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environmental problems by private activity. However, generally,
resolution of global environmental problems requires agreements
among governments. Successful agreement was reached regarding
the ozone layer. Climate change due to global warming has been des-
cribed as the most significant externality that humanity has experi-
enced; there are contrary interpretations of the extent of the human
contribution to the problem. Global externality problems are diffi-
cult to resolve because of a prisoners’ dilemma in which governments
have incentives to attempt to shift the burden of reduction in emis-
sions onto populations in other countries. As predicted by the Coase
theorem, income effects aside, efficient usage of quota rights by pro-
ducers in different countries does not depend on allocation of quotas
across countries but the assignment of rights to a quota affects global
income distribution. Governments in high- and low-income coun-
tries have different preferences about the rule for assigning a global
emissions quota; those of high-income countries prefer assignment
of a quota based on contemporary emissions, whereas those of low-
income countries prefer assignment according to population. A pre-
condition for achieving an efficient global cooperative solution is that
national emissions quotas provide incentives for governments of indi-
vidual countries to participate in the international agreement. Global
quotas are preferred to taxes because technical information on limits
to total emissions can be readily encompassed in a quota; also, taxes
provide government revenue but quotas allow political discretion in
determining private benefit from emissions rights. Environmental-
ists and domestic producers can have common cause in protectionist
international trade policies; the example of the dolphins showed how
such coalitions can arise. Global environmental problems are com-
pounded by different sensitivities of governments and populations
in richer and poorer countries to the quality of the environment. A
country’s institutions determine political sensitivities to exposure of
local populations to pollution. Global markets are sometimes blamed
for global externality problems due to the clearing of rain forests and
destruction of animal habitats; however, the source of the externality
problems is not existence of global markets, which allow gains from
international trade; rather, the externalities are present if foreign gov-
ernments and rulers do not perceive a need to adopt policies to pro-
tect the environment and their people in their own country.

The topic of section 3 was paternalistic public policies.

3A. Paternalistic policies take different forms. The policies can specify
compulsory behavior. In various other cases, paternalistic policies
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are based on undesirable markets. We also noted cases of personal
excess. A description of self-harming behavior is provided by hyper-
bolic discounting, which results in immediate gratification or procras-
tination. A special case of hyperbolic discounting is a short time hori-
zon. Behavior consistent with hyperbolic discounting is confirmed in
experiments. Hyperbolic discounting can reflect uncertainty concern-
ing future costs and benefits. However, in general, hyperbolic dis-
counting appears to involve irrational behavior in which people view
themselves as different “selves” at different times. We considered
whether hyperbolic discounting justified paternalistic public policies.
People attempt to resolve problems of self-control through personal
commitment even though financial losses are incurred, as in the case
of prepayment of taxes. The phenomenon of “payday lending” con-
firms behavior described by hyperbolic discounting. We considered
the biblical prohibition against usury and noted the differing positions
taken on usury by Jeremy Bentham and Adam Smith. Social dilem-
mas arise when illegality of markets does not prevent the continued
existence of the markets.

3B. The Allais paradox demonstrates the limits of intuition and shows
how inconsistent decisions may be made because of framing and
bounded rationality.

3C. Paternalistic public policies can be the consequence of locally chosen
community norms. The norms are local public goods that people can
choose, or choose to avoid, by locational choice. Different behavior in
different locations introduces the normative question of whether we
should be moral relativists and not judge norms and customs in other
societies. The answer determines whether the scope of paternalistic
concerns is expanded to what people do to others rather than being
concerned only with what they do to themselves.

3D. The case of the mother’s and the daughter’s preferences about who
should read a book showed how free choice can conflict with Pareto
efficiency and illustrated issues of censorship. The 19th-century trial
of Charles Bradlaugh and Annie Besant, in which Charles Darwin
participated, provided an example of censorship being sought.

Supplement S5A showed externalities in general equilibrium.

� When cost-benefit analysis has provided all required information, because of
non-convexities that are inherently associated with externalities, there can
be an impediment to using public policy to duplicate prices in missing mar-
kets. However, no empirical evidence of the existence of the non-convexity
appears to have been found.
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I n our normative analysis, we have until now considered personal decisions in
markets (or, in the case of externalities, personal behavior in the absence of
markets or in creating markets). The personal decisions were accompanied –

and influenced – by public finance and public-policy decisions. Governments
made the decisions about public finance and public policy, whereas people made
the personal decisions that determined their own personal outcomes. In this chap-
ter, we study collective decisions about public finance and public finance made by
voting. People do not, therefore, determine their own personal outcomes by mak-
ing personal decisions. Personal outcomes are determined through the collective
outcome of decisions of voting.

Because the probability of one person’s vote being decisive in large voting
populations is effectively zero, the reason why people vote may not be that they
expect to influence the outcome of voting. Voting may be expressive: voters may
express themselves by identifying with a policy or with a candidate, as they might,
for example, cheer for and identify with a sports team and be happy or sad accord-
ing to whether “their” team wins; or, by expressing support for a candidate or
political party, a voter may be communicating with and seeking approval from
other people. People may also vote as an act of civic duty: they have been taught
that taking the time to vote is correct pro-social behavior. Their utility from vot-
ing may be from democratic participation. We shall return to the question of why
people vote. We shall begin by studying voting in circumstances in which all peo-
ple exercise their right to vote and they vote according to their self-interest.

We saw in chapter 2, when we considered institutions, that voters can be influ-
enced in their voting decisions by money spent on political persuasion and that
candidates therefore benefit from campaign contributions. Even if principled and
not wishing to accept campaign contributions from special interests, candidates
can be caught in a prisoners’ dilemma and accept the campaign contributions.
We now nonetheless investigate voting in the absence of political principal–agent
problems. Nor shall we consider bureaucratic principal–agent problems that arise
when public policies are implemented and public spending takes place. We wish
to determine outcomes of voting when there are no impediments – other than
the attributes of voting itself – to achieving the social objectives of efficiency and
social justice. Our questions are:

If markets fail to achieve efficiency in the presence of public goods and
externalities, can voting achieve efficiency?

Can voting achieve social justice?

Rather than a society making the collective decisions about public finance and
public policy through voting, a person in the population could be randomly cho-
sen to make collective decisions on behalf of everyone. Would the randomly cho-
sen person make “better” decisions than the collective decision of voters? That
is, before we proceed to consider the outcomes of voting, we need to justify using
voting to make collective decisions. We do not wish to rely on a justification for
voting simply based on the declaration that “democracy is desirable.” Rather,
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we require an analytical justification for making collective decisions by voting.
An analytical justification for collective decisions through voting was provided
by the Marquis de Condorcet (1743–94) in 1785 and is known as the Condorcet
jury theorem.

The Condorcet jury theorem presupposes that all voters have the same objec-
tives; in our case, efficiency or social justice. The only question concerns how an
agreed common objective can best be achieved. For example, there are two alter-
native proposed means, A and B, of seeking to achieve efficiency. One means
is correct and the other incorrect. The correct choice is A. However, there is
uncertainty or imperfect information among voters, who only know that A is the
correct decision with some probability. Under the conditions of the Condorcet
jury theorem, the probability is taken to be the same for everyone and exceeds
0.5. The commonly held probability that A is the correct choice might, for exam-
ple, be 0.6. Voters then randomize (as in the case of mixed strategies) and vote
for alternative A with 60 percent probability (and for alternative B with 40 per-
cent probability). The collective decision is determined as the alternative with the
majority (more than 50 percent) of votes.

The Marquis de Condorcet showed that if everyone votes without being influ-
enced by how others vote, then – as the number of voters increases – the like-
lihood that the correct decision A will have majority support increases. As the
number of voters becomes very large, the likelihood that the majority makes the
correct decision approaches certainty.

The Condorcet jury theorem is part of a field of study known as decision theory
in which there is consensus about the objective. For example, a team of doctors
is consulted on the appropriate treatment for a patient and the objective sought
by everyone is to return the patient to good health. However, the doctors do not
know with certainty which of two alternative treatments is appropriate, although
they view one of the alternatives as the correct choice with probability in excess
of 50 percent. Each may believe that A is the correct treatment with 60 percent
probability. The likelihood that the collective decision made by majority voting
will be correct increases as more doctors are consulted (or vote).

The Condorcet jury theorem is not applicable to many of the questions that we
generally confront in the study of economics. People differ, for example, in pref-
erences regarding public spending on public goods and about who should pay
taxes that finance the public spending. They may be affected differently by exter-
nalities – or may be the sources of externalities. If the vote is on income redis-
tribution, voters are usually influenced by whether they personally gain or lose
from an income-redistribution proposal. They may also be influenced by whether
low-income people gain or lose. The Condorcet jury theorem, which is based on
a single objective common to all voters, provides no answers about voting out-
comes when people have different objectives.

In chapter 1, we noted the objections of Adam Smith and Friedrich von Hayek
to centralized “imposed order” as an alternative to personal decisions in markets;
such “imposed order” is subject to information limitations because the infor-
mation required for efficient centralized decisions is revealed in the personal
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market decisions that no longer take place after centralized “imposed order” has
replaced markets. Through the Condorcet jury theorem, the same objections to
imposed order apply when the imposed order would replace individual participa-
tion in collective decisions. The Condorcet jury theorem shows that in the pres-
ence of information limitations, the collective decisions of democracy are prefer-
able to dictatorship – and also to randomly selecting someone to make decisions
on behalf of society – and this is so even if the dictator or randomly selected
decision maker seeks an objective on which everyone agrees.

We shall, from here on, consider voting when individual voters have differ-
ent personal objectives. We shall describe voting on public spending on public
goods of the prisoners’-dilemma type, for which the total quantity or quality is
determined by the sum of individual contributions and there are free-rider prob-
lems (in contrast to volunteer and weakest-link public goods for which this is not
the case). Voters have different preferences for spending on public goods and,
if possible, they also prefer that others pay (or that they free ride). Voting can
involve externalities: the public good might be the quality of the environment
and the question to be determined by voting might be how much to spend or how
much income to forgo to maintain environmental quality. Voting can also involve
income redistribution: the different preferences of voters are then about how, or
whether, they want income to be redistributed. In section 1, we consider voting
on public spending on public goods. Section 2 introduces the institutions of repre-
sentative democracy in which, in the course of political competition, voters elect
political representatives. Section 3 investigates voting on income redistribution.

6.1
The Median Voter and
Majority Voting
A first step in investigating outcomes of voting is to decide on a voting rule that
determines when a proposal has been accepted.

A. Voting and efficient public spending
A possible voting rule is consensus or unanimity. After a decision has been made
by voting, everyone has the same quantity or quality of a public good. A consen-
sus voting rule requires everyone to agree on the common quantity or quality.

Voting and the Lindahl consensus
Consensus regarding the quantity or quality of a public good to be supplied is a
property of the efficient Lindahl voluntary payment solution for financing public
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Figure 6.1. The Lindahl consensus through voting.

goods. The Lindahl voluntary payment solution is infeasible because of asym-
metric information (or because of the incentive to free ride on the payments of
others). Can the efficient Lindahl consensus be achieved through voting with a
consensus rule for accepting voting outcomes?

When consensus is the voting rule, any individual voter has the ability to veto
any proposal. A voter, by voting according to self-interest, can therefore block
a proposal from which he or she would personally lose. If there is support for a
proposal by consensus, all voters have compared personal benefit with personal
cost and have decided to support the proposal. Therefore:

A consensus voting rule assures Pareto improvement for all proposals that
are accepted.

Pareto improvement is assured because of the ability of anyone who would lose
from a taxation and public-spending proposal to veto the proposal.

In figure 6.1, MB1, MB2, and MB3 are marginal benefits and so indicate
marginal willingness to pay of three taxpayers for a public good.

∑
MB is the

total marginal benefit (obtained as indicated in chapter 3 by summing the indi-
vidual MB functions vertically, as is required for public goods). The price of the
public good is given as P, which – due to competitive markets for supply – is equal
to MC (and here also AC) of the public good. Efficient voluntary spending on the
public good requires choice of the quantity GE, determined by the condition for
efficient supply

∑
MB = MC (= P).

In figure 6.1, the Lindahl tax payments, equal to Lindahl personal prices, are
Ti (i = 1, 2, 3), determined when the personal per-unit tax for each voter equals
personal MB:

Ti = MBi i = 1, 2, 3. (6.1)
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The personal Lindahl per-unit tax payments are personal cost shares of the price
of the unit of the public good, so that:

∑
i

Ti = P. (6.2)

However, Lindahl prices are voluntary and are not taxes. Nonetheless, if ben-
eficiaries of public goods paid their Lindahl prices as in expression (6.1) as com-
pulsory taxes, the outcome would be efficient consensus supply of public goods.
There would also be no excess burden of taxation, because payment for public
goods would be made directly by the beneficiaries of public goods rather than
through taxes levied in other markets. We saw in chapter 4 that it is the intrusion
of taxes into other markets that is the source of the excess burden of taxation,
through substitution effects. We also saw in chapter 4 that when taxes have an
excess burden, the efficient quantity or quality of the public good is less than
the quantity or quality that would be chosen through the voluntary payments
of the ideal Lindahl mechanism. Lindahl prices paid as compulsory taxes would
be efficient in financing efficient public spending on public goods and avoid-
ing the substitution effects in other markets that underlie the excess burden of
taxation.

Voting takes place after a government has announced voters’ different per-
sonal tax shares. If the government were to announce the Lindahl cost shares
Ti (i = 1, 2, 3) in figure 6.1, the three voters, by consensus, would vote for the
efficient quantity GE to be supplied. By voting for GE, each voter maximizes per-
sonal utility, as indicated in expression (6.1), given a voter’s MB function and
preannounced tax share.

Taxpayers, of course, have no incentive to truthfully reveal their personal
MB functions shown in figure 6.1 when they know that their declared personal
benefits will be used to determine their personal tax payments. The public-
good asymmetric-information problem has not been resolved and the incentive
remains to understate personal benefit to reduce the total personal payment at
the predetermined personal tax share that the government has announced.

However, voting does not rely on the ability of the government to observe
personal MB functions. To determine the outcome of voting, all that needs to
be observed is the personal voting decision regarding the choice of the quantity
or quality of the public good. A government could therefore randomly choose
and announce personal tax shares for different voters, and then voters vote.
The outcome, entirely fortuitously, could be a consensus vote by taxpayers on
the quantity of the public good. In that case, because a consensus vote results
in the efficient choice, the government would know that the efficient quantity GE

of the public good had been chosen.
We therefore might propose that governments attempt to find the personal

tax shares that are equal to efficient Lindahl prices through an iterative process.
Different combinations of personal taxes could be announced until a consensus
vote is obtained.
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It is unlikely that governments will take heed of a suggestion to iteratively
announce personal taxes in the quest for the Lindahl consensus. The costs in
terms of time of seeking unanimity in large populations deter such a quest.1

Transactions costs and opportunism with a consensus voting rule
If a proposal to supply a tax-financed quantity of a public good satisfies the cost-
benefit rule {W = B − C > 0} (where cost includes the excess burden of tax-
ation) and all individuals personally gain from a proposal, the efficient project
should be supported by consensus. However, a proposal for public spending for
which {W = B − C > 0} may result in some people losing. The public spend-
ing proposal is then not Pareto-improving. Individuals who lose will vote against
the proposal and if the voting rule is consensus the socially worthwhile project
will not be accepted for public finance. For people who lose from a proposal, the
efficient Lindahl price is negative; that is, the losers need to be paid or compen-
sated if they are not to veto the proposal. People pay taxes rather than Lindahl
prices: compensation is demanded because the taxes that losers from the proposal
would pay through predetermined tax shares and the excess burden of taxation
that they would incur exceed their total benefit from the public good. There is
again asymmetric information if the losses of losers cannot be objectively veri-
fied. Thus, with willingness of the gainers to compensate the losers in order to
achieve a consensus vote, determining values of payments required for compen-
sation may not be straightforward. There are also free-rider problems among
gainers from the proposal in making the compensatory transfers to losers. These
impediments to applying a consensus voting rule are sometimes called “transac-
tions costs”; here the transactions are among gainers and losers from an efficient
proposal for public finance. There is a further problem: if information is private
and so asymmetric, people who in fact gain from a proposal have an incentive to
claim deceptively that they will lose. A proposal for taxation and public spending
may truly entail a loss for the person demanding compensation, and so compen-
sation may be just; however, a consensus voting rule also introduces scope for
opportunistic extortion.

A consensus voting rule is subject to transactions costs and also presents
maximal opportunities for opportunistic extortion because every voter can
veto a proposal for taxation and public spending.

One voter’s threat to veto is, of course, of no consequence if other voters also
opportunistically threaten to veto; the single voter is then no longer decisive in
being able to allow the proposal to pass by being accepted by consensus. Voters
who opportunistically threaten to veto need to be able to coordinate their behav-
ior. Voting rules that require less than unanimity make opportunistic behavior

1 Lindahl prices are based on a benefit principle of taxation, whereas the political preference may be
to set taxes according to the ability-to-pay principle, in which case people with higher incomes pay
more without regard for personal benefit from public spending. We are now looking for efficient
spending. In section 3 of this chapter, we consider voting on income redistribution.
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more difficult. If, for example, a 90 percent majority in favor is required for a
proposal to be accepted, more than 10 percent of voters face the complex task of
coordinating their attempt at opportunistic extortion. However, if they success-
fully coordinate their demands, free-rider problems among gainers will tend to
prevent the income transfers to claimed losers being made.

Why consensus is not chosen
There are thus costs and benefits when choosing a voting decision rule. A una-
nimity or consensus voting rule ensures efficiency and Pareto improvement, if
consensus is the revealed outcome of voting. However, finding the personal tax
shares that result in a consensus decision is time consuming. Also, if a proposal
satisfies the cost-benefit rule (W = B − C > 0) but some people lose, consensus
requires compensation to losers but it may not be possible to make the payments
– or making the compensating payments may require arduous prolonged negoti-
ations (everyone has an incentive for an agreement to be reached because after
compensation, everyone can gain). Beyond these transactions costs, even if pro-
posals are in fact Pareto-improving, a consensus voting rule introduces opportu-
nities for extortion through threat of opportunistic veto.

A majority-voting equilibrium
In general, because of these problems, the consensus voting rule is not used. The
prevalent voting rule is majority-voting, under which a proposal is accepted if
more than 50 percent of voters vote in favor – although when an issue is deemed
particularly important, such as a change in a constitution, greater than 50 percent
majorities are often required to change the status quo. We shall now apply the
majority-voting rule to determine outcomes of voting on public goods.

(continued)

Box 6.1 May’s Theorem on majority voting

Is the 50 percent majority-voting rule arbitrary? Or can the rule be formally
justified? The rule was justified axiomatically for choice between two alterna-
tives by the U.S. mathematician Kenneth May (1915–77), who in 1952 derived
a conclusion that has become known as May’s theorem. May showed that if
and only if specified axioms are satisfied does a collective decision rule have
the property that collective decisions are made according to the 51 percent
majority voting rule. Axiom 1 is decisiveness, meaning that a collective deci-
sion rule gives a decisive answer; axiom 2 is anonymity, requiring that out-
comes depend on the number of votes and not on who casts a vote for or
against; axiom 3 is neutrality, meaning that if people have the same prefer-
ences over two sets of alternatives, voting outcomes are consistent for the two
sets of alternatives; and axiom 4 is positive responsiveness, which requires
that a change in an individual’s position from being against to being indif-
ferent, or from indifferent to being in favor, does not result in a rejection of
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a proposal that had been previously accepted or had tied with the alterna-
tive proposal. May (1952) showed that the only voting rule that satisfies these
axioms is the 50 percent majority voting rule. An explanation for not choosing
a majority of less than 50 percent is quite straightforward: a 49 percent major-
ity rule is not based on a majority and would result in indefinite formation
of alternative 49 percent minority coalitions claiming to have won the vote. In
section 3 of this chapter, where we shall consider voting on redistribution (here
we are seeking efficient public spending on public goods), we shall encounter
a justification for majority voting based on minimal personal exploitation
through redistribution from a minority of voters to a majority.

When spending on public goods is to be decided through majority voting, if
the Lindahl prices could be set as personal tax shares, the outcome would be –
as we have seen – a consensus vote for the efficient quantity of a public good.
However, with a government unable to set the efficient personal Lindahl prices
as tax shares, how are tax shares to be determined?

Voters could be asked to vote jointly on tax shares and public spending. They
would vote for low tax shares for themselves, high tax shares for others, and
for high public spending. That is, such voting would be subject to free-riding
incentives.

More usually, when voters vote on public spending (if they are given the
opportunity to vote), personal tax obligations for increased public spending are
predetermined. Voters could therefore compute the increase required in their
taxes for different quantities of tax-financed public goods. Of course, voters may
not have information about how different public-spending proposals affect their
taxes. If they are rationally ignorant, they would vote without knowing how their
personal taxes will change when public spending on a public good increases.

The absence of voter information on personal costs through taxes will not
deter us from asking whether, under conditions in which voters know their per-
sonal tax shares for financing of public goods, majority voting on public goods
results in efficient public spending. We need a cost-sharing rule for financing pub-
lic spending to proceed: the rule that we choose is equal cost sharing among all
taxpayers. Equal sharing of costs is arbitrary but we view taxpayers as paying the
same tax shares because of the unattainable information (we shall not consider
use of the Clarke tax) required to set the efficient Lindahl prices as tax shares.
With the competitively determined price P of a public good given, each of n tax-
payers therefore pays the equal share of the price (or cost):

Ti = P
n

. (6.3)

Figure 6.2 shows the equal-tax-share rule applied to three taxpayers, each of
whom is obliged to pay, through taxes, a third of the price P of the public good.

Although voters pay the same tax shares, they benefit differently from the
public good. Each MB function in figure 6.2 is a voter’s private information. A
voter knows the location of his or her own MB function and does not know the
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Figure 6.2. A majority-voting equilibrium.

location of other voters’ MB functions. A government knows the location of no
one’s MB function. We as outside observers pretend that the locations of the
personal MB functions are visible to us – although they are not.

Our objective is to find an outcome of majority voting subject to the asymmet-
ric information that is present among taxpayers – and between taxpayers and the
government. Voters know their tax shares and their own MB, which is sufficient
information for each voter as taxpayer to determine the quantity of the public
good that he or she ideally wants supplied. Each voter finds the ideally desired or
utility-maximizing quantity of the public good by setting the personal tax share
equal to personal marginal benefit:

Ti = MBi , i = 1, 2, 3. (6.4)

With the equal tax share T in figure 6.2, taxpayer 1 ideally wants G1 of the public
good to be supplied, taxpayer 2 wants G2, and taxpayer 3 wants G3.

We can now ask the taxpayers to vote on the quantity of the public good. If
the question placed before the taxpayers were, “How much of the public good do
you want?,” we would obtain the three different answers, G1, G2, and G3, with
no majority for any quantity.

We can, however, ask the taxpayers the different question, “Do you favor an
increase in supply in the public good?” If a majority favors an increase, supply
is increased. If a majority votes against increased supply, the quantity supplied
does not change: in that case, the majority-voting equilibrium has been found.
We could also frame the question as, “Do you favor a decrease in supply?” The
majority-voting equilibrium is then obtained when there is no majority in favor
of reducing supply. Either way:

In a majority-voting equilibrium, there is no majority support in favor of
change.
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In figure 6.2, at quantity G1:

MB1(G1) = T, MB2(G1) > T, MB3(G1) > T. (6.5)

For voter 1, G1 is the personally optimal supply; voter 1 therefore votes against
increasing supply beyond G1. For voters 2 and 3, utility or personal benefit
increases when supply increases beyond G1 and these two taxpayers vote to
increase supply. There is majority support for increasing supply; therefore, the
quantity supplied increases.

At G2:

MB1(G2) < T, MB2(G2) = T, MB3(G2) > T. (6.6)

Therefore, at G2, voter 2 has attained personally optimal supply and so joins
voter 1 in opposing further increased supply. Voter 3 wants to increase supply to
G3. However, with the majority (voters 1 and 2) voting against increasing supply
beyond G2, the quantity G2 is the equilibrium supply determined by majority
voting.2

The median voter
Taxpayer 2 is the median voter.

The median voter is decisive in determining the majority-voting equilib-
rium.

Expression (6.6) shows that the collective choice G2 determined by majority vot-
ing is the preferred choice of only the median voter.

The low-benefit (or low-demand) taxpayer 1 ideally wants G1 but is required
to pay the same taxes as the other voters to finance the collectively decided quan-
tity G2. Taxpayer 1 loses DJH from the increase in supply from G1 to G2. Tax-
payer 1 incurs a net loss from the majority decision to supply G2 if the loss of
DJH from supply (G2 − G1) exceeds the net benefit ADF from supply of G1.3

Unlike taxpayer 1, taxpayer 3 can only have positive benefit from the majority-
voting decision. However, when G2 is supplied, taxpayer 3 forgoes the additional
benefit SVJ that he or she would obtain if supply were G3.4

2 If we begin from quantity G3 and ask the voters if they favor a decrease in supply, by two votes to
one (voters 1 and 2 in favor and voter 3 against) there is a majority in favor of decreasing supply.
This majority is maintained until supply is reduced to G2. Voter 2 then joins voter 3 in voting against
further decreases in supply and G2 is again the majority voting equilibrium.

3 Taxpayer 1’s loss from the additional quantity (G2 − G1) is DJH. Taxpayer 1 pays DJG2G1 for the
quantity (G2 − G1) but has total benefit of only DHG2G1. Taxpayer 1 therefore loses the difference
DJH from the increase in supply from G1 to G2.

4 Taxpayer 3’s net benefit from supply of G3 rather than G2 is SJV. The increase in supply to G3 would
cost taxpayer 3 JVG3G2. Total benefit to taxpayer 3 from increasing supply to G3 is SVG3G2. The
difference is SJV.
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We conclude:

Only the median voter is completely happy with the outcome of majority
voting.

Voters ideally wanting less of the public good than the median voter can
lose in the majority-voting equilibrium.

Voters ideally wanting more of the public good than the median voter can-
not lose in the majority-voting equilibrium but are derived of additional
benefit.

The identity of the median voter
Taxpayers’ different tax obligations could result in unequal tax shares, as in fig-
ure 6.3. For the indicated tax shares, taxpayer 3 is the median voter. As the
median voter, taxpayer 3 is decisive in determining the majority-voting equilib-
rium as G3. With the equal taxes in figure 6.2, taxpayer 2 was the median voter.
Figure 6.3 shows that:

The identity of the median voter depends on the structure of taxes.

In figure 6.4, the MB functions of taxpayers 1 and 2 intersect. Two different
market prices of the public good determine equal tax shares as T1 = P1/n and
T2 = P2/n. At the higher price P2 of the public good, voter 1 is the median voter
and the equilibrium quantity determined by majority voting is voter 1’s preferred
choice G1

′. At the lower price P1, voter 2 is the median voter and the equilibrium
quantity is voter 2’s preferred choice G2. Thus:

The identity of the median voter can change with the price of the public
good.
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Figure 6.4. The identity of the median voter can change.

The outcome in the majority-voting equilibrium is sometimes referred to as
the dictatorship of the median voter. However, compared to other dictators, the
dictatorship of the median voter is innocuous. The identity of the median voter
is not predetermined but rather depends on tax shares and the market price of
public goods. In general, the median voter will not know that he or she is the
median voter. The median voter is thus, in general, a dictator who does not know
that he or she is a dictator.

Does majority voting result in efficient public spending?
Our focal normative question is:

Does majority voting result in efficient public spending on public goods?

In figure 6.5, the efficient quantity GE is determined by the public-good effi-
ciency condition

∑
MB = MC. The median voter’s marginal benefit or marginal

Ti 

MBmedian
ΣMB

O
GE Gm 

TL

Valuation 
and cost 

Quantity

P MC = AC

Figure 6.5. The median voter does not choose efficient public spending.
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willingness to pay for the public good is MBmedian. TL is the median voter’s Lin-
dahl tax share. If paying the Lindahl tax share, the median voter would choose
efficient supply GE of the public good according to:

TL = MBmedian. (6.7)

There is little likelihood of the tax system resulting in the median voter con-
fronting his or her Lindahl tax share; this could happen only by luck. In figure
6.5, the median voter’s tax share as determined by the tax system that is being
used is shown as Ti and the median voter chooses Gm, which is less than efficient
supply GE. The median voter’s choice could also exceed efficient supply GE. Only
if the median voter’s tax share were fortuitously equal to the Lindahl cost share
TL would efficient supply be chosen through majority voting.

In general, the majority-voting equilibrium does not result in efficient sup-
ply of a public good.

The distribution of benefits in the population
Nonetheless, there are special circumstances in which majority voting or choice
by the median voter results in efficient public spending. Figure 6.6a shows a nor-
mal distribution of net valuations of public spending in a population after taxes
have been paid. With the median and average valuations equal, and in the spe-
cial case of equal tax shares, choice by the median voter results in efficient public
spending on public goods.5

People with higher incomes may want more of a public good (that is, the pub-
lic good is a normal good). As shown in figure 6.6b, the average valuation in the
population in that case exceeds the median. In the majority-voting equilibrium,
because the median voter is decisive, less-than-efficient public spending is then
chosen. When financing of public goods is by voluntary payment, we predict
under-supply of public goods because of free-riding incentives. In the circum-
stances that we are now considering, compulsory taxes finance public spending
and therefore under-supply cannot be due to free riding. The under-supply is due
to the median voter wanting ideally less public spending than the voter with the
average valuation.

5 To see why this is so, we consider a population with n voters. Average MB of the population is:

MBaverage ≡

n∑
j=1

MB j

n
.

With equal sharing of costs and P = MC for the public good, the preferred supply of the voter in
the population with the average valuation of the public good is determined by:

MBaverage = P
n

= MC
n

and therefore:

n · MBaverage =
∑

MB = MC.

A median voter who happens to have the average MB of the population therefore chooses efficient
public spending.
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Figure 6.6. (a) Valuations are normally distributed. (b) Average valuation exceeds the
median.

The alternative case is also possible in which the voters with high incomes have
low valuations of public goods. Low-income voters may want publicly financed
shared recreational amenities, good government schools, and personal security
from the police, whereas high-income voters might use a private swimming pool,
be a member of a private country club, send their children to a private school,
and have private security guards. The valuation of public goods of the median
voter then exceeds the average valuation, and majority voting (or choice by the
median voter) results in over-supply of a public good relative to efficient supply.

There is little reason to believe that majority voting will result in efficient
public spending on public goods; depending on whether low- or high-
income voters value public goods more, the outcome of majority voting
is under-supply or over-supply of public goods.

Voting on externalities
Voting can be about externalities. When the issue is the stringency of environ-
mental policy, a majority-voting equilibrium is sought by asking voters whether
they favor increasing an emissions quota. The median voter’s preferences again
determine the majority-voting equilibrium, and we have no reason to expect that
the median voter will choose the efficient internalization of externalities as would
be determined by Coase theorem.

Voting versus markets
Our study of public finance and public policy began in chapter 1 with a presump-
tion in favor of the efficiency of personal market decisions. We now observe the
basis for a presumption against the efficiency of collective nonmarket decisions
made by majority voting. We would predict, of course, that we use our incomes
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more efficiently and more effectively in terms of personal utility when we make
personal spending decisions in markets than when we pool our incomes with oth-
ers through taxes and the median voter decides how the pooled money is to be
spent.

The Condorcet jury theorem indicates that collective decisions made in a
democracy with many people voting are more likely to result in correct answers
than decisions made by a dictator or a small elite. The collective decisions of
broadly based democracy are therefore preferable to narrowly based authoritar-
ian decisions. However:

All else equal, private spending in markets of our own income based on
our own personal preferences is preferable to public spending determined
through majority voting (or based on the median voter’s preferences).

B. The Condorcet winner and efficient
public-spending proposals
We now diminish our expectations for outcomes of majority voting. Rather than
seeking an efficient outcome for public spending, we ask whether majority vot-
ing ensures at least that the cost-benefit rule for publicly financed spending is
satisfied:

Does majority voting select efficient public proposals for which W = B −
C > 0 over inefficient proposals for which W = B − C < 0?

The Condorcet winner
Table 6.1a shows the rankings by three taxpayers of three taxation and public-
spending proposals, X, Y, and Z. The public-finance proposals are for different
quantities of the same public good, with X < Y < Z. A choice from among the
three alternative quantities is to be made through majority voting. Voters (or tax-
payers) have determined their rankings of the proposals after knowing their own
benefits from each proposal and their increased personal tax payment required to
finance each proposal. Information about personal benefit is private; voters only
know their own rankings of proposals and not the rankings of anyone else.

TABLE 6.1a. RANKINGS BY VOTERS OF
ALTERNATIVE PUBLIC SPENDING PROPOSALS

Voter 1 Voter 2 Voter 3

X Y Z
Y X Y
Z Z X
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The voters vote in accord with personal rankings. Once more, if we ask voters
which proposal they prefer, each will give a different answer. Voter 1 will choose
X, voter 2 will choose Y, and voter 3 will choose Z.

We therefore ask the voters to vote on pairs of proposals. We use the symbol
� to denote “preferred to by majority voting.” In table 6.1a, the outcome is:

� {Y � X} when the vote is between X and Y
� {Y � Z} when the vote is between Y and Z
� {X � Z} when the vote is between X and Z

We now define the Condorcet winner (also named after the Marquis de Con-
dorcet):

The Condorcet winner defeats all other proposals in pair-wise majority
voting.

The Condorcet winner in table 6.1a is thus proposal Y. The outcome of the
vote between X and Z does not matter for determining the Condorcet winner.
Proposal Y has majority support (two votes to one) when matched against X and
has majority support (two votes to one) when matched against Z.

Single-peaked preferences
Figure 6.2 demonstrated an equilibrium outcome of majority voting, with the
equilibrium quantity of the public good determined by the preferences of the
median voter. Figure 6.7a shows the utility of the median voter (or voter 2) from
different quantities of the public good. The quantities of the public good in fig-
ure 6.7a are those in figure 6.2. The utility-maximizing quantity for the median
voter is shown as Gm (equal in figure 6.2 to G2). Because the quantity Gm max-
imizes the utility of the median voter, the median voter’s utility function has a
“peak” at Gm and because of the unique maximum, the utility function is “single-
peaked.” Other voters, whose utility functions are not shown in figure 6.7a,
similarly have single-peaked preferences that identify their unique preferred or
utility-maximizing quantity of the public good (G1 for voter 1 and G3 for voter 3).
A stable equilibrium outcome of majority voting was obtained based on the pref-
erences of voters in figure 6.2 because all voters have single-peaked preferences
that give rise to single-peaked utility functions of the form in figure 6.7a.

Figure 6.7b shows again voters’ rankings in table 6.1a. By joining the points
indicating voters’ rankings, we obtain an after-tax net benefit (or utility) function
for each voter. All voters in figure 6.7b (and therefore in table 6.1a) have single-
peaked preferences. That is, each voter’s net-benefit function has a single local
maximum, which is also the single global maximum. Voter 1 has a single peak for
utility at X. For voter 2, the single peak is at Y. Voter 3 has a single peak at Z.

Cycling or instability of voting outcomes
Figure 6.7c shows a case in which one of the voters does not have single-peaked
preferences. Voter 3’s preferences are not single-peaked because the net-benefit
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Figure 6.7. (a) The median voter has single-peaked preferences. (b) The single-peaked
preferences of the voters of table 6.1a. (c) The preferences of the voters of table 6.1b with
voter 3’s preferences not single-peaked.

or utility function of voter 3 has two local maxima, at X and Z.6 Table 6.1b shows
voters’ ranking in figure 6.7c. Now, with voter 3 not having single-peaked pref-
erences, majority voting results in indefinite cycling among alternatives. We see
that:

� {X � Y} when the vote is between X and Y
� {Y � Z} when the vote is between Y and Z
� {Z � X} when the vote is between Z and X.

Every proposal, therefore, can be defeated by another proposal and a stable out-
come of majority voting does not exist. That is, indefinite cycling among voting

6 The heights of the net-benefit functions (or levels of utility of the different voters) are arbitrary
and do not matter in determining the outcome of voting. Each voter’s decision about how to vote
depends solely on the voter’s own ranking of alternatives – and not on other voters’ rankings nor
on other voters’ costs and benefits as a consequence of the voting decision that is made.
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TABLE 6.1b. RANKINGS BY VOTERS OF
ALTERNATIVE PUBLIC-SPENDING PROPOSALS

Voter 1 Voter 2 Voter 3

X Y Z
Y Z X
Z X Y

TABLE 6.1c. RANKINGS BY VOTERS OF
ALTERNATIVE PUBLIC-SPENDING PROPOSALS

Voter 1 Voter 2 Voter 3

Z X Y
X Z Z
Y Y X

outcomes takes place without identifying a Condorcet winner. The indefinite
cycling occurs because voter 3’s preferences are not single-peaked.

The reason for non-single-peaked preferences
Why might a voter have non-single-peaked preferences? The question on which
voting takes place, for example, may be how much to spend on national security.
If enough cannot be spent to provide effective deterrence, voter 3 prefers mini-
mal spending to the intermediate spending alternative. The result is that voter 3
has non-single-peaked preferences.

Choice over different types of public goods
We have described choice over different quantities or qualities of a public good
but alternatives X, Y, and Z could also represent different types of public goods.
For example, the choice may be among the alternatives of (X) increased spending
on education, (Y) increased entertainment budgets for diplomatic personnel in
embassies abroad, and (Z) increased funding for national parks. The placement
of such different projects on the horizontal axis in figures 6.7b or 6.7c is arbitrary.7

If the positioning of X, Y, and Z representing different projects (and not different
spending alternatives for the same project) can be rearranged so that each voter
has single-peaked preferences, cycling does not occur. For example, in table 6.1c,
voters 1 and 2 do not have single-peaked preferences when the proposals are

7 For different projects, we have no rule for positioning of the alternatives. Of course, when the
alternatives are different quantities of the same public good, relative positions are determined by
the ranking of proposed values of public spending.
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TABLE 6.1d. RANKINGS OF VOTERS IN TABLE 6.1a
AND FIGURE 6.2 COINCIDE

Voter 1 Voter 2 Voter 3

X = G1 Y = G2 Z = G3

Y = G2 Z = G3 Y = G2

Z = G3 X = G1 X = G1

positioned as first X, then Y, and then Z. When the proposals are positioned
as first X, then Z, and then Y, however, preferences are single-peaked. We see
that in table 6.1c {Z � X} and {Z � Y}; Z is therefore the stable determinate
Condorcet winner.8

The relationship between the Condorcet winner and
the majority-voting equilibrium
The Condorcet winner and the outcome in the majority-voting equilibrium are
related; indeed, they are one and the same. When in figure 6.2 the majority-voting
equilibrium G2 was determined, voters chose from continuous quantities. The
Condorcet winner was determined as the outcome of pair-wise majority voting
over discrete choices. The quantities G1, G2, and G3 in figure 6.2 can be associated
with the discrete alternatives in table 6.1a X, Y, and Z. Table 6.1a can then be re-
expressed in the form of table 6.1d. The voters in figure 6.2 have single-peaked
preferences. Table 6.1d shows that voter 2, who was the median voter in figure
6.2, is also the median voter in table 6.1a.9

Control over the agenda
When cycling occurs, an additional rule can be imposed that losers in sequen-
tial pair-wise contests are eliminated. A voter who determines the order in which
voting takes place – or sets the agenda – then also determines the outcome of
voting. With taxpayers’ rankings as in table 6.1b, the agenda may be set so that
the first pair-wise vote is on the choice between X and Y. Then {X � Y} and Y is
eliminated. The next round of voting sets Z against X. In this vote the outcome
is {Z � X}. Z is therefore the winner. The outcome, however, has been prede-
termined by the order of voting. If the first vote were between Y and Z, then Y

8 That is, there is a Condorcet winner if there exists a positioning of alternatives that results in single-
peaked preferences for all voters.

9 As in figure 6.2, voter 1’s net benefit declines as the quantity increases from voter 1’s preferred
quantity G1 (=X). Voter 3’s net benefit declines as the quantity declines from voter 3’s preferred
quantity G3 (=Z). Voters 1 and 3 thus have single-peaked preferences. Voter 2 also has single-
peaked preferences: the single peak is at voter 2’s preferred quantity G2 (=Y). In table 6.1a,
G2 (=Y) is the Condorcet winner, independent of voter 2’s ranking of G1 (=X) and G3 (=Z) –
that is, independent of whether voter 2 prefers G1 (=X) to G3 (=Z).
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would eliminate Z; in the next vote, X would win over Y. Alternatively, if the first
vote were between alternatives Z and X, Y would win. We conclude, therefore:

Unless preferences of all voters are single-peaked, majority voting cannot
be relied on to result in a stable determinate collective decision – unless
losers are eliminated, in which case the outcome is determined by control
over the agenda.

We shall rely on voters with single-peaked preferences to answer our question
of whether majority voting ensures that efficient proposals that pass the test of
cost-benefit analysis are chosen over inefficient proposals.

The Condorcet winner and cost-benefit analysis
In table 6.1a, where preferences are single-peaked, the Condorcet winner was
project Y. Table 6.2a shows an example of possible costs and benefits for the three
voters from project Y. The total cost of proposal Y is 300, which is financed by
equal cost-sharing among voters, with each voter paying 100. Each voter’s ben-
efit is private information, known only to the voter personally. Benefits for the
three voters from proposal Y are 30, 130, and 110. A cost-benefit calculation of
W = B − C reveals a negative value −30 = (270 − 300) for proposal Y. Nonethe-
less, proposal Y was chosen as the Condorcet winner under majority voting.

TABLE 6.2a. BENEFITS AND COSTS FOR THE CONDORCET WINNER
PROPOSAL Y

Cost to the voter Voter benefit from Voter net benefit
of the proposal the proposal from the proposal

Voter 1 100 30 −70
Voter 2 100 130 30
Voter 3 100 110 10

Total Total cost = 300 Total benefit = 270 Total net benefit = −30

Table 6.2b shows possible voter benefits and costs for proposal X, which in
table 6.1a lost to proposal Y by majority voting. The total cost of proposal X
is again 300, financed by equal cost shares of 100. Proposal X provides positive
benefit of 400 to voter 1 and results in losses for voters 2 and 3 of 20 and 30,
respectively; hence, voter 1 voted in favor of proposal X but not voters 2 and 3.
The outcome of majority voting was, therefore, that proposal X lost to proposal
Y. Proposal X has a positive net benefit of 350 = (650 − 300) and is therefore
efficient in satisfying the cost-benefit rule W = B − C > 0.

We define a Condorcet loser as a proposal that is defeated in pair-wise voting
by all other proposals. Proposal X is a Condorcet loser because in table 6.1a, X is
defeated in majority voting by both proposals Y and Z.
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TABLE 6.2b. BENEFITS AND COSTS FOR THE CONDORCET LOSER
PROPOSAL X

Cost to the voter Voter benefit from Voter net benefit
of the proposal the proposal from the proposal

Voter 1 100 500 400
Voter 2 100 80 −20
Voter 3 100 70 −30

Total Total cost = 300 Total benefit = 650 Total net benefit = 350

We therefore conclude:

An inefficient proposal can be a Condorcet winner.

An efficient proposal can be a Condorcet loser.

Voting externalities
There are externalities associated with voting. Proposal X with positive net ben-
efit to society (of 350) was defeated by proposal Y with negative net benefit (of
−30). In choosing proposal Y in preference to proposal X, voters 2 and 3 imposed
negative externalities on voter 1, who would have had a net benefit of 400 from
proposal X but lost 70 because proposal Y defeated X. Thus, majority voting
resulted in the choice of an inefficient proposal, but also externalities were cre-
ated because of the distributional consequences of voting.

Externalities through voting arise because voters base their voting decisions
only on own personal rankings of the proposals. The values of gains and losses,
for themselves and for others, do not influence their voting decisions.

In voting for proposal Y in preference to proposal X, voters 2 and 3 did not
care about (or internalize) voter 1’s loss of 70 from proposal X and the gain of 400
from proposal Y. However, voters’ values of gains and losses determine whether
public spending on a proposal is justified by the cost-benefit rule W = B − C > 0.

A proposal that is inefficient in not satisfying the cost-benefit rule can be
the Condorcet winner because voting decisions are insensitive to how much
losers lose and how much gainers gain.

Pareto improvement and compensatory payments
Compensatory payments prevent choice of inefficient proposals. Voter 1 gains
400 from proposal X, whereas voters 2 and 3 gain a total of 40 from proposal Y.
Voter 1 can therefore readily compensate voters 2 and 3 for their agreeing to vote
for proposal X rather than Y. Because compensation (and over-compensation) is
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possible, Pareto improvement can be ensured by switching to public finance for
proposal X rather than the Condorcet winner Y.10

Markets in votes
In making compensatory payments, voter 1, in effect, would be buying the votes
of voters 2 and 3. However, markets in votes are illegal. There are two reasons
for the illegality.

One reason is the principle that personal income or wealth should not deter-
mine how many votes a person controls. The principle of democratic equality of
“one person, one vote” is inconsistent with a market for votes, which would allow
people to buy votes and vote more than once.

The second reason for not permitting a market in votes is based on the value
of aggregated votes. In a large population of voters, a rational voter will correctly
perceive that it is unlikely that a single vote will affect the outcome of majority
voting: it is personally irrational, as we have noted, to take time to vote based
on a personal benefit-cost calculation. When voting is not compulsory, people
vote expressively to confirm self-identity or out of a sense of civic duty (or to
confirm that they have a sense of civic duty). Nonetheless, if there were a market
for votes, some people would be prepared to sell their vote for a small sum of
money (other people would not sell their votes because they believe that selling
votes is unethical). When a buyer of votes buys increasingly larger numbers of
votes, the probability increases that the total votes that have been bought can be
used decisively. There is value added through aggregation: the value of the bloc
of votes exceeds the sum of the values of the single votes. A person or group that
buys sufficient votes in a market for votes therefore can undermine democracy.

There are thus justifiable reasons for markets in votes being illegal. Nonethe-
less:

Absence of markets for votes prevents the payments that would prevent
inefficient proposals being chosen by majority voting.

C. Logrolling
Although markets in which people pay money for votes are illegal, vote-trading
among elected political representatives can legally take place. Vote-trading takes
the form of an agreement that “If you vote for my preferred proposal, I will vote
for your preferred proposal.” That is, coalitions are formed to support designated
proposals. The formation of such voting coalitions is known as logrolling because,
although one person can cut down a tree, it takes the cooperation of two people
to roll the log.

Does logrolling result in efficient public spending?

10 Taxpayer 1 does not need to compensate both taxpayers 2 and 3 to obtain majority support for
proposal X. Support from either taxpayer 2 or taxpayer 3 is sufficient for a new majority. Pareto
improvement (no one losing) requires, of course, that taxpayer 1 compensate both taxpayers 2
and 3.
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TABLE 6.3. LOGROLLING WITH SOCIALLY JUSTIFIED PROPOSALS

Net benefit to Net benefit to Net benefit to
Politician 1 Politician 2 Politician 3 Total net benefit

Proposal D 110 −20 −30 60
Proposal E −20 100 −30 50
Proposal F −30 −30 100 40

Logrolling with efficient proposals
In table 6.3, three political representatives (to whom we shall refer as “politi-
cians”) face a vote on three proposals: D, E, and F. Taxes will be collected and
each proposal will be publicly financed through the government budget, if there
is majority support for funding the proposal. The proposals now, therefore, are
not alternatives as we previously considered; every proposal can be financed if a
majority supports the proposal. The final column in table 6.3 shows the total net
benefit from a proposal. Each proposal provides positive net benefit; therefore,
public spending on each proposal is socially justified by the cost-benefit criterion.

The three proposals differ in distributional consequences. Each proposal pro-
vides positive net benefit to only one politician’s constituency. In a vote on
whether to finance each proposal separately, politician 1 supports only proposal
D, politician 2 only proposal E, and politician 3 only proposal F. Although public
spending on all three proposals satisfies the cost-benefit criterion, when put to a
separate vote, each proposal is rejected by majority voting.

Two politicians can form a coalition to make a majority in favor of the propos-
als that each wants funded through public spending. The three possible coalitions
between politicians are (1, 2), (2, 3), and (1, 3), which provide majority support
for pairs of proposals (D, E), (E, F), and (D, F), respectively.

We denote a coalition between politicians i and j as V(i, j) and the net bene-
fits to politician i’s constituency from the two proposals supported by the voting
coalition as Bi (i = 1, 2, 3). If politicians 1 and 2 combine to form a coalition to
support proposals D and E, we have:11

V(1, 2) → projects(D, E) → B1 = 90, B2 = 80, B3 = −60,
∑

Bi = 110. (6.8)

If politicians 1 and 3 form a coalition:

V(1, 3) → projects(D, F) → B1 = 80, B2 = −50, B3 = 70,
∑

Bi = 100. (6.9)

If politicians 2 and 3 form a coalition:

V(2, 3) → projects(E, F) → B1 = −50, B2 = 70, B3 = 70,
∑

Bi = 90. (6.10)

11 The arrows signify “implies.”
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The coalition V(1, 2) provides maximal total benefit and also greatest individ-
ual net benefit for politicians 1 and 2.12 Politicians 1 and 2 therefore combine
their votes to vote in favor of proposals D and E and both vote against proposal
F. The constituency of politician 1 thereby obtains a net benefit of 90 and the
constituency of politician 2 a net benefit of 80. A loss of 60 is imposed on the
constituency of politician 3.

Proposal F, which is not financed, provides positive net benefit and, accord-
ing to the cost-benefit rule, should also be financed. Logrolling has resulted in
acceptance for public finance of two of three efficient proposals.

The two most valuable proposals are here accepted for public finance. The
outcome is unfortunate for the constituency of politician 3, on whom negative
externalities have been imposed. The constituency of politician 3 is obliged to
pay taxes that finance two proposals from which it loses.13

Therefore, when all projects are efficient in satisfying the cost-benefit rule
W = B − C > 0:

In the absence of logrolling, no proposal may be publicly financed; log-
rolling results in public finance for some efficient projects and can leave
other efficient projects without public finance; and logrolling has arbitrary
distributional effects through the externalities of collective decisions.

Logrolling with inefficient proposals
Table 6.4 shows three public spending proposals that have negative net benefit
and so are inefficient. Each politician’s constituency again benefits from only one
proposal. The three possible coalitions are:

V(1, 2) → projects(D, E) → B1 = 10, B2 = 10, B3 = −60,
∑

Bi = −40.

(6.11)

V(1, 3) → projects(D, F) → B1 = 10, B2 = −70, B3 = −10,
∑

Bi = −50.

(6.12)

V(2, 3) → projects(E, F) → B1 = −80, B2 = 20, B3 = −10,
∑

Bi = −70.

(6.13)

Because only the coalition V(1, 2) provides positive net benefit for two coali-
tion members, this is the coalition that will be formed. There will, therefore, be
majority support for public finance for proposals D and E. Proposal F will not be
financed.

12 Politician 1 gains 90 from a coalition with politician 2 and gains 80 from a coalition with politician 3.
Politician 1’s preferred coalition partner is therefore politician 2. The gain to politician 2 from a
coalition with politician 3 is 70, which is less than the gain of 80 from the coalition with politician 1.
Politician 1 is therefore reciprocally politician 2’s preferred coalition partner.

13 The valuations of net benefits or losses of the politicians coincide with the valuations of their
constituencies only if there is no political principal–agent problem – which, for our exposition of
logrolling, we take to be the case.
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TABLE 6.4. LOGROLLING WITH SOCIALLY UNJUSTIFIED PROPOSALS

Net benefit to Net benefit to Net benefit to
Politician 1 Politician 2 Politician 3 Total net benefit

Proposal D 50 −40 −30 −20
Proposal E −40 50 −30 −20
Proposal F −40 −30 20 −50

This case illustrates:

Logrolling can result in majority support for proposals for which public
finance is not justified by cost-benefit analysis.

Fortuitous efficiency
Logrolling could be fortuitously efficient: we can readily formulate a case where
a logrolling coalition of two voters supports two efficient projects and a third
project not financed is inefficient. The general conclusion is that:

Logrolling does not ensure efficient public spending – and indeed only for-
tuitously (by luck) could public spending determined through logrolling be
efficient.

Logrolling with money payments
When logrolling takes place, votes are exchanged for votes and are not traded for
money. We expect money payments among politicians – and among the politi-
cians’ constituencies – to be illegal. Nonetheless, there might be ways in which
money payments could be made. What happens to the outcomes of logrolling
when money payments (also known as side payments) can take place to entice
politicians – or political parties – to leave an existing coalition and join a new
coalition?

To consider this question, we return to the efficient public-spending propos-
als in table 6.3. We saw that, for the projects and preferences in table 6.3, the
coalition V(1, 2) forms when no monetary transfers are possible. With money
payments possible, politician 3, who is excluded from the coalition V(1, 2), can
entice either politician 1 or politician 2 to join him in a new coalition.

Table 6.3a shows the outcome of enticement of politician 1. Politician 3 makes
a monetary transfer of 11 to politician 1. The transfer provides politician 1 with
benefit of 91 from the new coalition V(1, 3). Politician 1 is therefore better off
than she was in the original coalition V(1, 2), which provided her with a benefit
of 90. After making the payment to politician 1 to form the coalition V(1, 3),
politician 3 has a benefit of 59, which is preferable to his loss of 60 when the
coalition is V(1, 2).
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TABLE 6.3a. THE INSTABILITY OF LOGROLLING FOR THE PROJECTS
IN TABLE 6.3 WHEN MONEY TRANSFERS TAKE PLACE

Coalition V(1, 3), proposals
Coalition V(1, 2) Coalition V(1, 3) (D, F), with payment
proposals (D, E) proposals (D, F) from politician 3 to 1

Voter 1 90 80 91
Voter 2 80 −50 −50
Voter 3 −60 70 59

Total net benefit 110 100 100

Politician 3 could have chosen to make the offer to politician 2 rather
than to politician 1. He chose to make the offer to politician 1 because, with
V(1, 3) = 100 > V(2, 3) = 90, the coalition V(1, 3) offers greater total benefit
than V(2, 3), and therefore offers greater personal benefit through sharing of the
benefits.

Just as the original logrolling coalition V(1, 2) is unstable, the new coalition
V(1, 3) is also unstable. The now excluded politician 2, who loses 50 because of
the coalition V(1, 3), can approach either politician 1 or politician 3 with an offer
of payment for leaving the coalition V(1, 3) and forming a coalition with him.
Because V(1, 2) = 110 > V(2, 3) = 90, the incentive is for politician 2 to pay
politician 1 to return to him to re-form V(1, 2).14

The conclusion is that:

If money transfers can take place, any coalition formed through logrolling
is unstable.

All-inclusive logrolling coalitions
Monetary payments facilitate all-inclusive logrolling coalitions that provide pub-
lic finance for all efficient proposals. In table 6.3, politician 3 could pay politicians
1 and 2 to support public finance for proposal F. All three efficient proposals
would then be financed.

When money transfers cannot take place, the only gains possible through
logrolling and coalition formation are the gains directly obtained from a public-
spending proposal: the incentives for a logrolling coalition between politicians 1
and 2 in table 6.3 without money payments were thus based on the benefits
to politician 1 from project D and the benefits to politician 2 from project E.
Money transfers allow incentives to be introduced also to finance the efficient

14 We might think that having been left by politician 1, politician 2 will turn to politician 3 rather
than invite politician 1 back. However, perhaps emotions do not influence the coalitions that form,
nor do principles of loyalty here hold coalitions together. There are no binding contracts and only
personal benefits from coalition formation determine decisions to join or leave coalitions.
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project F: politician 3 gains 100 from project F, while politicians 1 and 2 together
lose 60, leaving a gain of 40 to be shared – through money transfers from politi-
cian 3 to politicians 1 and 2. The money transfers compensate politicians 1 and
2 – or compensate the constituencies of these politicians for their losses.

In sequential decisions, first the logrolling coalition of politicians 1 and 2 forms
to finance projects D and E, and then politician 3 pays to provide incentives for
politicians 1 and 2 also to vote in favor of project F. We can just as well focus
on the unfinanced project F alone, which offers benefits to be shared because the
project is efficient.

Quite generally, because of benefits to be shared, consensus can be found in
favor of public finance of any efficient proposal justified by the cost-benefit rule
W = B − C > 0. There is similarity to the Coase theorem, which predicts realiza-
tion of all benefits from internalization of externalities. In the case of voting, as in
the case of the Coase theorem, before the efficiency gains are available, a decision
needs to be reached on how benefits are to be shared. Cooperative bargaining
solutions, for example, can be applied to determining the sharing among politi-
cians 1, 2, and 3 of the gains from project F.15

In table 6.4, no project satisfies the test of cost-benefit analysis but through
logrolling between politicians 1 and 2 two inefficient projects are financed, at
the expense of the constituency of politician 3. The latter constituency loses 60
from the formation of the logrolling coalition V(1, 2), whereas the total gain to
the constituencies of politicians 1 and 2 is 40. The constituency of politician 3
can therefore gain by paying politicians 1 and 2 (or their constituencies) not to
form their coalition to support public finance for the inefficient proposals D and
E. The opportunity to make the payments results in benefits for politician 3’s
constituency. Nonetheless, politician 3’s constituency is paying to avoid losses
from majority-supported socially unwarranted proposals for public finance. The
constituency of politician 3, in effect, would be confronting extortion to reduce
its losses from decisions by the majority.

Why is there stability in coalitions?
The instability predicted by the inclusion of monetary payments into logrolling is
rarely observed. There are incentives of reputation to maintain coalitions that
have been formed. Members of an existing majority coalition also know that
if they defect by accepting an offer to join another coalition, the benefits of
defection may be short term and outweighed by the future losses should they

15 The agreement of politician 3 is unnecessary to allow the sharing of the gains between politicians
1 and 2 from joint funding of projects D and E. With monetary payments possible, politicians
1 and 2 are not confined to sharing of the gains as shown in table 6.3: other sharing outcomes
are possible, again determined by cooperative bargaining solutions. We demonstrated the Nash-
bargaining solution in the case of cost sharing by the owners of trucks and cars in chapter 3. The
Shapely value solution to a cooperative game provides each person with the expected value of the
person’s contribution to total value of the benefits of forming the coalition.
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be excluded from new majority coalitions formed in subsequent rounds of coali-
tion instability. Discount rates therefore affect coalition stability: a politician with
a low discount rate will not defect.

Stability can also indicate lack of opportunity to gain from switching coalitions.
There are high transactions costs of payments among the constituencies of voters
that benefit or lose from different proposals for public finance – even if political
representatives act as coordinators (in collecting contributions from individual
voters) and as facilitators (in voting in accord with the logrolling agreement).
Problems of collection action arise because individual members of a constituency
are required to make personal voluntary contributions to a public good, which is
the advancement of the common objective of the constituency. Because of trans-
actions costs and free-rider problems, monetary transfers among constituencies,
therefore, do not take place. Most basically, however, the monetary transfers are
presumptively illegal and would be viewed as “bribes.”

The political benefit of logrolling
The political benefit of logrolling with no accompanying money transfers is pre-
cisely that no money changes hands. There can no accusation of bribery. The pure
vote trading can be implicit through reciprocal support when different politicians’
preferred projects are put to a vote.

D. Checks and balances
The term tyranny of the majority describes the ability of the majority under
majority voting to dictate outcomes to the minority. The tyranny of the major-
ity can be countered through checks and balances:

Checks and balances take the form of legal or constitutional rules that pro-
tect a minority of taxpayers from outcomes dictated by votes of the majority.

Checks and balances are provided by an independent judiciary, duplicated leg-
islative bodies (such as a house of representatives and a senate), and divisions of
authority between executive and legislative branches of government.

Table 6.5 returns us to the public-good prisoners’ dilemma and shows how
checks and balances ensure efficiency and social justice. The outcome in table 6.5
is determined by majority voting by two groups of voters. At (2, 2), the group with

TABLE 6.5. VOTING AND THE PUBLIC-GOOD PRISONERS’ DILEMMA

Group 2 pays Group 2 does not pay

Group 1 pays 3, 3 1, 4
Group 1 does not pay 4, 1 2, 2
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a majority or both groups vote that no one pays taxes to finance the public good,
which is then not provided. At (3, 3), the group with a majority or both groups
vote that everyone pays taxes to provide the public good and there is Pareto
improvement relative to (2, 2). In the asymmetric outcomes at (4, 1) and (1, 4),
the majority votes that only members of the minority group will pay taxes to
finance the public good: majority voting in these latter asymmetric cases therefore
exhibits the tyranny of the majority.

A rule requiring non-discrimination through public finance rules out the asym-
metric outcomes at (4, 1) and (1, 4) and restricts the choice to a vote on the sym-
metric outcomes at (2, 2) and (3, 3). When confronted with the choice between
(2, 2) and (3, 3), both groups vote in favor of (3, 3) – although it is sufficient for
(3, 3) to be the outcome if the majority votes in favor. At (3, 3), there is consen-
sus favoring everyone paying. At (2, 2), there is also a consensus outcome where
nobody pays. The outcome at (3, 3) is the efficient consensus. Hence:

A rule requiring a symmetric outcome of majority voting under the payoffs
of the prisoners’ dilemma is equivalent to a consensus voting rule.

Bundling of public spending on public goods
Groups in the same population may have different demands for or want different
types of public goods. For example, group 1 may want police patrols during the
day and early evening, whereas group 2 wants the patrols to continue through-
out the night. Because of differences in preferences in the population, the non-
discriminatory symmetric outcome at (3, 3) in table 6.5 applies to total public
spending through the government budget on the many public goods that are cho-
sen simultaneously for public finance – or to bundles of public goods. At (3, 3),
combinations of taxation and spending on public goods are chosen from which
all taxpayers benefit.16

Checks and balances in fiscal federal systems
Under fiscal federalism, taxation and public spending take place in hierarchical
or federal systems of government. The federal or highest level of government
caters to the entire population; state and regional governments cater to smaller
groups; and local governments cater to the smallest groups. Opportunities to
choose public goods through the Tiebout locational choice mechanism result in
greater homogeneity of populations in jurisdictions at lower levels of govern-
ment; at higher levels of government, there is correspondingly greater variety of
voter preferences and incomes. Therefore, at higher levels of government, there
is also greater likelihood of disagreement between majority and minority groups
of voters and thus greater need for checks and balances.

16 More generally, the objectives are horizontal equity (equal treatment of equals) and also vertical
equity (equal treatment of people who are “unequal” in having different preferences for public
spending).



436 Voting

Secession and personal exit
If checks and balances are absent so that voting outcomes are persistently asym-
metric at (4, 1) or (1, 4), a disadvantaged minority on which losses are consistently
imposed by the majority can be expected to wish to secede from the jurisdiction
of the collective decision-making body. We saw how incentives for secession or
exit of groups arise when we studied the Tiebout locational choice mechanism
as a solution to the public-good asymmetric-information problem: depending on
the benefits from sharing costs in a combined jurisdiction, a minority group whose
preferences for public goods differ from the majority’s preferences might gain by
leaving to form its own jurisdiction in which public goods are supplied accord-
ing to its own preferences. We also observed that the majority has an interest in
keeping the minority in the jurisdiction so that the minority will continue to con-
tribute through taxation to the financing of the public spending that the majority
wants; therefore, if rules enforcing the non-discriminatory outcome (3, 3) for tax-
ation and public finance are not being applied and a minority wishes to leave, we
expect the majority to oppose secession. There is, on the other hand, no fiscal
incentive for secession if legal or constitutional rules are being applied that avoid
discriminatory public-finance outcomes in which benefits are unequally provided
or costs are unequally shared.

Exit can take the form of secession of a geographical area, which forms a new
government jurisdiction. The equivalent of secession at the level of the individual
(or family) is personal exit. By exiting, people create or join a population in which
the majority has preferences similar to theirs for public spending:

Secession and personal exit are responses to absence of checks and
balances.

By creating homogeneous populations of voters, secession and personal loca-
tional choice avoid the tyranny of the majority in determination of taxes and
public spending.17

Instability of voting outcomes as a form of checks and balances
We presented a view that instability of voting outcomes is undesirable because of
inability to obtain a determinate collective choice through majority voting. How-
ever, instability becomes similar to a form of checks and balances when each
unstable voting outcome prevails over some period of time. Through the cycling
over outcomes that is the reason for “instability,” all groups of voters benefit
from having their preferred public spending financed for some periods. Allowing
all voters to benefit some of the time is socially just – compared to a “stable” out-
come that persists over time and maintains the preferred outcome of one group
of voters. Also, when some public spending proposals satisfy the cost-benefit

17 If locational sorting has solved the preference-revelation or asymmetric-information problem
through creation of homogeneous populations of voters, the efficient Lindahl consensus outcome
can be implemented, with equal Lindahl prices levied as equal taxes.
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criterion and some do not, cycling among proposals ensures that – at least some
of the time – efficient proposals are financed.18

Democracy is based on “cycling” – through one political party eventually
replacing another in government. The cycling of political parties in government
occurs because of changes in voter’s perceptions of competence of politicians or
voters’ perceiving inadequacies in government policies. Or, perhaps, without ref-
erence to substance of competence or policies, voters may want change in order
to see new faces in government after one party has been in office for a consider-
able period. “Stability,” with one political party persisting in office, is not democ-
racy but is rather the dictatorship of a single party. “Stable” government occurs
when ethnic, tribal, or religious groups who form a majority only ever support
the one political party. The tyranny of the majority under majority voting need
not be the same as the tyranny of a dictator who rules without the rule of law;
however, majority voting nonetheless becomes a form of dictatorship when, with
stable majority-determined outcomes, the same political party and its supporters
continue to control public spending and to decide how taxes are levied.

Instability through rotation in office is desirable, particularly if checks and
balances are not present to counter the tyranny of the majority.

6.2
Political Competition
Institutions of direct and representative democracy differ.

When voters directly vote on issues of public finance and public policy, the
institutions are those of direct democracy; when voters elect representatives
who in turn vote on their behalf, the institutions are those of representative
democracy.

Our conclusions about majority voting apply to direct democracy in which voters
directly vote on policies and to representative democracy in which voters elect
representatives who then vote on policies on their behalf.

18 The distributional advantages of cycling compared to stable majority voting outcomes were
observed by James Buchanan (1954; Nobel Prize in economics, 1986). Supplement S7B will
describe an “impossibility theorem” set out by Kenneth Arrow (1950; Nobel Prize in economics,
1972) showing that under reasonable axioms and with ordinal utility, no determinate social (or
collective) choice may be achievable. One of Arrow’s axioms was that there be no dictatorship.
Arrow proposed that removing this axiom and allowing dictatorship was a means of establishing
stable collective choice. The dictatorship that provides stable collective choice could be by one
person or by a group of people. In a response to Arrow, Buchanan (1954) observed that the insta-
bility of collective decisions that dictatorship avoided was not necessarily socially disadvantageous
as Arrow proposed; on the contrary, instability was socially beneficial in allowing different groups
to benefit in turn from collective decisions when there are no checks and balances to ensure equal
benefits from collective decisions.
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Under representative democracy, there is political competition among candi-
dates in contests for political office. In the competition for elected office, the can-
didates announce their policies and the winning candidates are chosen as political
representatives. We shall now study policy determination through the political
competition of representative democracy. We shall view the policy announce-
ments made by a political candidate as indicating the policies that the candidate
will implement or support if successful in the election; we do not now, therefore,
consider the credibility of politicians’ and political candidates’ policy pronounce-
ments. Voters (unless, as we shall see, they are expressive) support candidates
whose policy pronouncements, if implemented (if a candidate wins), provide
highest personal utility relative to policy pronouncements of other candidates. In
the circumstances we now describe, voters are forward-looking in making judg-
ments based on announced future policies; they are not retroactive in judging
politicians on past decisions and past performance.

A. Direct and representative democracy
Before investigating policy determination through political competition in repre-
sentative democracy, we look at the differences between direct and representa-
tive democracy as institutions of collective decision making.

The prevalence of representative democracy reflects high costs of seeking indi-
vidual voters’ opinions on each issue. There may also have been a feeling in the
past that taxation and public-spending decisions are better made by political rep-
resentatives who can dedicate their time to studying the issues to be decided and
therefore can be better informed than voters at large, who may be subject to
rational ignorance. Over time, information technology diminished the costs of
direct voting. Coded transmission through the Internet and e-mail can allow vot-
ers to express views on issues under conditions of confidentiality while allowing
verification that people have had the right to vote and that they have only voted
once on each issue. Communications technology has also provided means for vot-
ers to become better informed; the Internet provides information with an imme-
diacy that was not possible when systems of representative democracy were first
established.

In many jurisdictions, issues considered of substantive importance are not left
to decisions of political representatives but rather are decided by direct democ-
racy through a plebiscite or referendum.19 Jurisdictions also differ in scope of
opportunities for direct democracy; for example, in states of the United States,
plebiscites or referenda are common in some states and are rare or do not at all
occur in other states. Voters have, of course, more influence over policy decisions
when they themselves vote to determine outcomes. Policy proposals that depart
from the public interest can then be blocked. However, often the choice is not

19 An example of an issue of substantive importance is the constitution or form of government; thus,
in 1999, voters in Australia directly determined in a referendum whether to replace the constitu-
tional monarchy whereby the English monarch is the nominal head of state with a republic. The
majority voted against the proposed change to a republic.
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between the public interest and benefit for special interests but rather between
outcomes sought by groups of voters with different preferences regarding taxa-
tion and public spending.

In Switzerland, the regional government jurisdictions (called cantons) use di-
rect and representative democracy to different degrees. Switzerland is therefore
a natural location to study the different consequences of direct and representa-
tive democracy. Evidence from Switzerland indicates that – as we could expect –
voters are better informed about issues when they personally vote through direct
democracy than when political representatives vote on their behalf. There is less
rational ignorance under direct democracy. Voters rationally acquire more infor-
mation because, under direct democracy, voters need to make their own decisions
about how to vote on issues that under representative democracy are decided by
votes of elected politicians.

Direct democracy also appears to provide greater personal satisfaction. Under
direct democracy, substantive issues of public finance and public policy become
part of everyday discussion among voters. People are more inclined than under
representative democracy to ask one other, “How are you going to vote and
why?” Studies also show that people feel “happier” under direct democracy, by
feeling more in control of their lives. Of course, it remains the case that one indi-
vidual vote has effectively zero chance of being decisive. Nonetheless, people feel
personally more in control of their lives when they can directly vote according to
their own decision rather than relying on a politician to vote on their behalf. If
voting is expressive, people are happy that they have given the opportunity to
express themselves – although they may not identify with the majority voting
outcome and would have been happier had the result been otherwise.

Under direct democracy, people are better informed and seemingly happier
than representative democracy.

Ostrogorski’s paradox
Voting outcomes over the same issues with the same voter preferences can differ
depending on whether voting takes place under direct or representative democ-
racy. Table 6.6 shows Ostrogorski’s paradox (named after Moise Ostrogorski,
who set out the paradox in 1903). There are three public-spending proposals: A,
B, and C. For example, project A is defense spending, project B is subsidies for

TABLE 6.6. OSTROGORSKI’S PARADOX

A = Defense B = Opera C = Highways

Group 1 (20%) No (candidate 1) No (candidate 1) Yes (candidate 2)
Group 2 (20%) No (candidate 1) Yes (candidate 2) No (candidate 1)
Group 3 (20%) Yes (candidate 2) No (candidate 1) No (candidate 1)
Group 4 (40%) Yes (candidate 2) Yes (candidate 2) Yes (candidate 2)
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the opera and other cultural performances and events, and project C is greater
spending for highways. Taxes can be levied to finance any and all projects if there
is majority support from voters.

The voters in table 6.6 are divided into four groups with different preferences
for public spending. A “yes” indicates that a group favors a project; a “no” indi-
cates that a group opposes a project. Voters in group 1 want only the highway
spending; voters in group 2 want only cultural spending; and voters in group 3
want only defense spending. Voters in group 4 want public spending on all three
projects. Groups 1, 2, and 3 each contain 20 percent of voters and group 4 con-
tains the remaining 40 percent of voters.

Direct democracy
In voting under direct democracy, a decision is made on each issue separately.
Separate votes, therefore, are taken on the three questions whether to levy taxes
to finance projects A, B, and C. The outcome is determined by majority voting.
Under direct democracy, a majority supports taxation and public spending on all
three projects.20

Representative democracy
Under representative democracy, two political candidates compete for electoral
office by seeking voter support from the single constituency composed of all four
groups of voters. Candidate 1 opposes public spending on any project. Candidate
2 supports public spending on each project. In table 6.6, where “no” indicates a
group’s opposition to funding a project, voters in the group support candidate 1;
where “yes” indicates a group’s support for public spending on a project, there
is support for candidate 2. Benefits for voters in groups 1, 2, and 3 from the one
project that they want are smaller than the losses incurred in paying taxes to fund
the other two projects that they do not want; therefore, these groups support
candidate 1 who opposes public spending. Voters in group 4 support candidate 2,
whose pro-spending position coincides precisely with their preference for spend-
ing on all projects. The outcome of political competition under representative
democracy is therefore that candidate 1 wins with 60 percent of the vote versus
40 percent for candidate 2. Therefore, under representative democracy, no public
spending takes place for any of the projects.

The paradox
Under direct democracy, there is majority support for public finance for each
project. Under representative democracy, there is no support for public finance
for any project. Ostrogorski’s paradox shows that:

The outcome of majority voting under representative democracy can be the
precise opposite of the outcome under direct democracy.

20 In each case, the majority consists of the 40 percent in group 4 plus the 20 percent in the group that
favors the project.
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The differences in voting outcomes are due to the way in which preferences of
voters are aggregated. With direct democracy, voters’ preferences over specific
issues determine the outcome. With representative democracy, issues are bun-
dled or aggregated in the policy declarations of political candidates.

Although aspects of social justice are present through voting externalities and
the dictates of the majority over the minority, our objective here in considering
voting is efficient public spending. The information in table 6.6 is insufficient to
indicate whether the outcome of direct or representative democracy is socially
preferred in terms of efficiency (we also have insufficient information, including
absence of criteria, to make judgments about social justice). We have seen that
majority voting does not ensure that efficient projects are financed or that ineffi-
cient projects are not financed. For example, if in table 6.6 all three projects are
efficient by the test of cost-benefit analysis that W = B − C > 0, the outcome of
direct democracy is preferred; if none of the projects is efficient, the outcome of
representative democracy is preferred.

B. Political competition with a single issue
We now turn our attention to the political competition of representative democ-
racy. We remain in circumstances where information is insufficient to make judg-
ments about the efficiency of voting outcomes – nor is there information to allow
judgments about social justice. We nonetheless study the political competition of
representative democracy because of the widespread use of this means of mak-
ing collective decisions. Our criterion now becomes, however, something other
than the difference between benefits and costs that determines the efficiency of
economic decisions. We ask whether political competition replicates the outcome
that would be determined under majority voting by the median voter or the out-
come that would be chosen as the Condorcet winner. The standard is political;
normatively desirable properties are attributed to the median voter’s preferences,
which are made to epitomize the preferences of society, or to the Condorcet win-
ner, which defeats all other proposals in pair-wise voting. However, we have seen
that neither choice according to the preferences of the median voter nor the out-
come that is the Condorcet winner ensures efficiency (or social justice).

Figure 6.8a shows the simplest possible setting for political competition. Two
candidates for political office take policy positions regarding public spending on
a single public good. Voters know their tax obligations for financing the public
good. Given their tax obligations, they can determine their personally preferred
or utility-maximizing supply of the public good along the horizontal axis in fig-
ure 6.8a. All voters have preferences that are single-peaked: that is, each voter
has a unique preferred quantity for the public good. The utility of the median
voter is maximized at Gm. Voters’ utility-maximizing quantities are uniformly dis-
tributed between a minimum of zero and a maximum of Gmax. Taxpayers achieve
their best outcome by voting for a candidate who proposes supply of the pub-
lic good that is closest to their utility-maximizing choice. All voters vote. Two
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Gm 
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G2 0 

Figure 6.8a. Political competition with a single policy issue.

political candidates choose their policy positions with the objective of winning
the election. Initially, candidate 1 announces:

G1 < Gm (6.14)

and candidate 2 announces:

Gm < G2. (6.15)

We are looking for equilibrium policy pronouncements. We apply the Nash-
equilibrium concept to define equilibrium: therefore, in equilibrium, for given
distribution of voters’ preferences, no candidate wishes to change his or her
announced policy, given the announced policy of the other candidate.

The candidates are assured of support from voters whose preferences are more
extreme than their policy pronouncements. All taxpayers who ideally want G1 or
less vote for candidate 1 when candidate 1 announces the policy G1; all taxpayers
who ideally want G2 or more vote for candidate 2 when candidate 2 announces
the policy G2. Taxpayers who want quantities between G1 and G2 make their vot-
ing decisions based on whether their personal utility-maximizing supply is closer
to G1 or G2.

Under these conditions, policy announcements converge to the preferred pol-
icy of the median voter. In equilibrium, the candidates’ policies are indistinguish-
able and the policy chosen is that of the median voter.21

The unique Nash equilibrium for political candidates on a single issue is
that each candidate announces the preferred policy of the median voter.

Policy convergence in practice
Although competing candidates’ policies often are observed to converge, the
complete duplication of policy positions predicted by the two-candidate model
of political competition is not usually observed in practice. Complete duplication
of policies would eliminate the basis for a political contest based on policy differ-
ences; policies could then offer voters no guide for choosing between candidates.
If there were complete policy duplication, voting could not be based on issues
of policy substance but could only be expressive and based on self-identification
of a voter with other attributes of a candidate, such as looks, ethnic background,

21 Convergence through locational competition is associated with Harold Hotelling (1895–1973) and
was described in Hotelling (1929). Downs (1957) studied convergence through political competi-
tion.
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religion, the college or university that a candidate attended, or the candidate’s
rhetorical ability.22

When only policies determine voters’ choices, the preferred policy of the
median voter may not be known to the two candidates. The candidates may con-
duct opinion polls in an attempt to identify the position of the median voter but
still may not know the policy preferences of the median voter with certainty. Can-
didates with different perceptions of the identity of the median voter then choose
different policies. The candidate who wins the election is the one who has been
more accurate in identifying the policy position of the median voter.

Expressive voters and abstention
When candidates converge to the preferred policy of the median voter, the can-
didates rely on continued support from “locked-in” voters. Thus in figure 6.8a,
when converging to the median voter’s choice, candidate 1 relies on continued
support from voters ideally wanting less public spending than she proposes; sim-
ilarly, in the course of converging to the median voter’s position by announcing
policies of reduced spending, candidate 2 relies on continued support from voters
ideally wanting greater public spending.

Expressive voters at the respective ends of the policy spectrum, however, may
be alienated by the perceived opportunism of a candidate who moves to the mid-
dle and may respond by abstaining from voting. We note that:

Voting can be expressive with regard to policies or expressive with regard
to attributes of candidates.

The expressive voters who abstain personally identify with policies near one end
of the spectrum: when candidates converge to the position of the median voter,
they feel that they “have no one to vote for” as representing the policy with which
they identify.

On the other hand, voters who vote expressively based not on policies but
on identification with candidates’ attributes will not abstain from voting, even if,
because of convergence, policies of candidates are more or less the same or even
identical.

A voter who is not expressive does not abstain. The non-expressive voter (also
known as “instrumental” because the voter views the vote as an instrument for
implementing a desired policy) bases his or her voting decision on maximized
utility from voting by measuring distances between his or her preferred posi-
tion and the positions of the candidates. The non-expressive or instrumental
voter thus votes for the candidate with the position relatively closer to his or
her preferred position without regard for the absolute position taken by the can-
didate – whereas expressive voters care about the absolute position and abstain

22 With complete convergence, political campaign contributions, which we are not considering here,
could not be based on candidates’ support for different policies.
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if the absolute position of a candidate deviates sufficiently from their preferred
position.

With voters not influenced by the time costs of voting, instrumental or non-
expressive voters never abstain, nor do voters whose support for candi-
dates is expressively based on candidates’ attributes, whereas voters who
vote expressively with regard to policies abstain if they cannot adequately
express themselves through the policy positions that candidates propose.

Candidates’ responses to abstention
Systematic known abstention by particular groups of voters changes the iden-
tity of the median voter and thereby the policy to which the candidates con-
verge. If, for example, voters on the political right of the spectrum do not vote
instrumentally but rather expressively identify with the policies of the right and
abstain, the median voter is located farther to the political left and abstention will
have moved the equilibrium policy farther away from the abstainers’ preferred
policies.23 When there are abstentions, the equilibrium policy is determined by
the preferred policy of the median voter among people who actually vote. To
determine the position of the median voter in the population of actual voters who
remain after expressive abstentions, the political candidates need to know the dis-
tribution of abstainers. If abstentions are random and unknown to the candidates
before the election, the candidates can do no better than to announce the policy
of the median voter based on the median of the entire population of potential
voters, if the identity of this median voter is known.

Convergence and primary systems of voting
When voting is in two stages, with parties choosing political candidates in primary
elections, if only registered party members can vote in the primary elections, the
electorate is segmented in the primary stage. Because the segmented popula-
tions of voters have different preferences, the announced policies that win pri-
maries are generally more extreme in catering to the median voter among party
members than the announced policy that caters to the median voter in the all-
inclusive general election. Candidates who win primaries are therefore expected
to moderate their positions and converge toward the center in the second-round,
all-inclusive contest.24

23 In figure 6.8a, the political right favoring small government and low public spending and the polit-
ical left favoring large government and high public spending are respectively on the left and the
right of the scale.

24 If primaries are open so that members of other parties and independent voters can participate,
voting decisions become strategic. Voters need to decide whether to vote for a primary candidate
who they actually would like to see win the general election or whether to vote for a primary
candidate who they believe will be defeated by the candidate of another party that they prefer to
win the general election.
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Reputation and commitment
Our formal framework looks at an election at a point in time, with voters making
decisions based only on candidates’ present policy pronouncements. Decisions
of political candidates in the past, therefore, have no consequences for present
electoral success; nor do present decisions of candidates affect future electoral
success. Political candidates may understand, however, that they are involved in
a repeated game that goes beyond a single election and that reputation therefore
matters for future electoral success. Voters who vote expressively for honesty and
consistency may feel particularly uneasy about supporting a candidate who was
perceived as opportunistic in the past. Convergence of policy pronouncements
does not take place if a political candidate adheres to a policy position because
of reputational concerns. A candidate may also not converge toward the position
of the median voter because of commitment to ideology or belief in what is best
for society. By not converging, a candidate is assured of electoral defeat.25

In figure 6.8a, candidate 2 may maintain a policy of G2. Candidate 2 then loses
with certainty against candidate 1, who is flexible in adapting policy to voter sup-
port. To maximize votes, candidate 1 converges to G2. Candidate 1 then has the
support of the 75 percent of voters who ideally want less than G2. However, can-
didate 1 has now chosen the policy sought by candidate 2. Indeed, by acting
strategically, candidate 2 has led candidate 1 to choose candidate 2’s preferred
policy. Although choice of G2 maximizes votes for candidate 1, it is not neces-
sary for candidate 1 to maximize votes to win the election. Winning the election
requires only in excess of 50 percent of the vote. This is achieved by candidate 1
choosing slightly in excess of G1.

An inflexible candidate not only loses with certainty but, by not converging
to the policy of the median voter, the inflexible candidate also allows the
opponent to choose a more extreme policy.

For example, by being inflexible at G2 in figure 6.8a, candidate 2, who is the can-
didate of high taxation and high public spending, facilitates the majority-voting
outcome of (G1 + ε), where taxation and public spending are low.

More than two candidates
We have viewed political competition as between two candidates. With three
candidates, there is no Nash-equilibrium policy. In figure 6.8a, with all voters
voting instrumentally (there are no abstentions) candidate 3 initially announces
policy G3 to duplicate the preferred policy Gm of the median voter, and candi-
dates 1 and 2 initially announce policies G1 and G2. These policy announcements
are not a Nash equilibrium. Candidates 1 and 2 can do better by converging to the
median voter’s position at Gm, where voter 3 is located with the announcement

25 Gus Hall (1910–2000), for example, was the Communist Party candidate for U.S. president four
times and did not change his policy position.
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Figure 6.8. (b) Political competition with four candidates and a single policy issue.
(c) Political competition with five candidates and a single policy issue.

G3. As candidates 1 and 2 converge toward Gm, political support for candidate
3 declines; more voters find their personally preferred positions closer to the
policies of candidates 1 and 2 who are converging toward the median voter’s
preferred policy. At some stage, in response to the declining voter support as
candidates 1 and 2 converge toward Gm, candidate 3 can do better by jumping
to either the left or the right. In figure 6.8a, the jump by candidate 3 places
candidate 1 in the middle, who then will also, in turn, have an incentive to jump.

The jumps in policy announcement by the candidate in the middle take place
because winning an election requires more than the support of only the median
voter; to win, a candidate requires the support of an additional 50 percent of
voters in addition to the median voter. Positioning of a candidate at the median
voter’s preferred policy Gm therefore cannot ensure a candidate’s electoral suc-
cess. Indeed, such positioning ensures defeat when other candidates are drawing
away political support by converging toward the median voter’s position.

Stability is restored when a fourth candidate enters the political contest. Fig-
ure 6.8b shows the Nash equilibrium for four candidates. Gmax is once more the
maximal quantity of a public good sought in the population and Gm is sought by
the median voter in the uniform distribution over (0, Gmax). Candidates 1 and 2
locate themselves at point A at 25 percent of the maximal quantity and candi-
dates 3 and 4 locate themselves at point B at 75 percent of the maximal quantity.
Neither policy A nor B is the policy sought by the median voter.

Figure 6.8c shows the outcome when a fifth candidate enters the political con-
test. In the Nash equilibrium, two candidates locate themselves at point C at one
third of the maximal quantity and two candidates locate themselves at point D
at two thirds of the maximal quantity. The fifth candidate chooses the position
of the median voter. With a sixth candidate, three sets of candidates sharing one
third of the vote is a Nash equilibrium. We stop with six candidates.26

26 For more detail, see Reinhard Selten (1971; Nobel Prize in economics, 1994).



Political Competition 447

C. Political competition with multiple issues
We have been considering only one policy issue. We now turn our attention to
political competition when there are multiple policy issues. It is sufficient to con-
sider two policy issues. Figure 6.9a shows quantities of two public goods, X and Y,
about which public-spending decisions are to be made. With the personal taxes
required to finance the public spending known, the preferred choice for voter 1 is
at point 1, where public spending is on the quantities X1 and Y1 of the two public
goods.

Voter 1’s utility declines as the distance from the preferred point 1 increases
in any direction. The indifference curves that define different levels of utility for
voter 1 are concentric circles around point 1. Point E on the inner circle provides
more of both public goods than point 1. Point B, in turn, provides more of both
public goods than point E. Nonetheless, voter 1 prefers point 1 – with less of both
public goods – to either point E or point B.

Usually, more goods are preferred to fewer goods. However, figure 6.9a does
not show all the goods from which voter 1 derives utility. In addition to the pub-
licly financed public goods, voter 1 benefits from private market spending. We
denote voter 1’s private consumption by Z. Voter 1’s utility is thus made up of
the benefit from the public goods X and Y, as well as the benefit from private
consumption Z.

Figure 6.9a separates the utility from the public goods from the utility derived
from private consumption. Voter 1 has a limited demand for spending on the
public goods because personal income left after payment of taxes to finance the
supply of public goods is available to be spent on private consumption Z. Because
of the benefit from private consumption Z, the voter ideally wants to be taxed no
more than the personal taxes required to finance the quantities of public goods at
point 1 (when others are also paying taxes determined by their tax obligations).
A political candidate can be assured of voter 1’s support by proposing to supply
the combination of public goods at voter 1’s ideal point 1.

Figure 6.9b introduces preferences for public spending of a second voter,
whose preferred spending is at point 2. We see that voter 2 ideally wants more
public spending on both public goods than voter 1.

The contract curve in figure 6.9b joins the preferred points 1 and 2 of voters 1
and 2.27 All points on the contract curve are Pareto-efficient: therefore, once on
the contract curve, no Pareto-improving change can take place.28

A political candidate whose policy proposal is on the contract curve defeats
a candidate who proposes a policy off of the contract curve. For example, in

27 The contract curve joins points of tangency of voters’ indifference curves (see supplement S1A).
28 For example, beginning from point E on the contract curve in figure 6.9b, moving toward point

1 along the contract curve makes voter 1 better off and makes voter 2 worse off. Moving toward
point 2 along the contract curve conversely makes voter 2 better off and voter 1 worse off. Moving
off the contract curve makes one or both of the voters worse off. Beginning from a point not on
the contract curve such as point D, both voters are made better off by a move to a point inside
the shaded area, and a move onto the contract curve such as point J ends possibilities for Pareto
improvement.
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Figure 6.9. (a) A voter’s preferred combination of public spending. (b) Pareto-efficient
public-spending proposals.

figure 6.9b, if candidate 1 proposes supply of public goods at point D not on the
contract curve, candidate 2 can win the support of voters 1 and 2 by proposing a
policy such as J on the contract curve because point J provides both voters with
higher utility than point D.

We therefore conclude:

Candidates will only announce policies that are on a contract curve.

Thus, in looking for Nash-equilibrium policy pronouncements, we confine our
search to policies on a contract curve.

Three voters are needed to consider majority voting. Figure 6.10 introduces
a third voter, whose preferred public-good supply is at point 3. There are now
three contract curves joining the preferred points 1, 2, and 3 of the three voters.
The three contract curves form the shaded triangle shown in the figure.

In looking for an equilibrium for candidates’ policy pronouncements, we begin
in figure 6.10 with the decision of candidate 1, who chooses a policy arbitrarily
somewhere on a contract curve. The arbitrary choice of candidate 1 can be, for
example, point D on the contract curve for voters 1 and 3. Because D is on the
contract curve for voters 1 and 3, indifference curves (the circles) of these voters
are tangential at point D.

An indifference curve of voter 2 passes through point D. The indifference
curve of voter 2 can be used to define points on the other two contract curves
that voters prefer to candidate 1’s policy position at point D.

We see, for example, that voters 1 and 2 prefer point E to candidate 1’s policy
position at point D. Therefore, by announcing the policy at point E, candidate 2
defeats candidate 1 by majority voting. Voter 3 loses from a move from point D
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Figure 6.10. The instability of political competition when candidates announce policies on
two issues.

to point E and supports candidate 1; however, voters 1 and 2 gain at point E
relative to point D and support candidate 2, who wins the election.

Alternatively, candidate 2 could choose a policy at a point such as F. Voters 2
and 3 are better off at point F than at point D, so these voters provide majority
support for candidate 2. Candidate 1 is supported only by voter 1, who loses from
a move from point D to point F.

The process of political competition began with a choice by candidate 1 that
was on one of the contract curves but otherwise arbitrary. It does not mat-
ter which policy on which contract curve candidate 1 chooses: there are always
policies on the other two contract curves that provide majority support for can-
didate 2.

There is no Nash equilibrium. After candidate 2 has chosen the policy at point
E or point F that defeats candidate 1, candidate 1 wins by changing from the
original policy declaration at point D to a policy that defeats candidate 2.

Hence:

There is, in general, no Nash equilibrium when two political candidates take
policy positions on two issues.

When there are two candidates and more than two policies, the contract curves
are in higher dimensions and there is also, in general, no Nash equilibrium.

The prediction is, therefore, instability of political candidates’ policy pro-
nouncements. We once more return to the question of why stability is observed.
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Figure 6.11. (a) A stable policy proposal. (b) The relative price of public goods and the
contract curve.

A special case of a stable equilibrium
Figure 6.11a shows a special case in which a stable outcome of political compe-
tition exists. The preferred policies of all three voters lie along the same straight
line GH, which combines all contract curves for the three voters.

In these circumstances, which could only occur incidentally, the issues of how
much to spend on X and how much to spend on Y have been reduced to a single
issue, which is where along the line GH public spending should be. Voter 2 is the
median voter on this single issue, and the unique stable equilibrium outcome of
majority voting is voter 2’s preferred point 2. The majority-voting equilibrium is
determined by asking the voters whether they wish to move farther along GH
toward point 2. There is a majority in favor of change at every point except at
point 2.

If the slope of the line GH happens to coincide with the relative price of the
two public goods X and Y, then, in addition to indicating the all-inclusive contract
curve, the line GH also indicates a level of public spending on the two public
goods. The voters then agree on the level of public spending but disagree on the
composition of public spending between the public goods X and Y.

In general, the relative price of the public goods is not equal to the slope of
the contract curve.29 Figure 6.11b shows the typical case in which the slope of
the contract curve and the relative price of the public goods differ. The relative
price of the public goods is indicated as the common slope of the dashed lines.
Each voter now not only wants a different combination of public goods along
the contract curve but also a different level of public spending, as determined

29 The relative price of public goods and the slope of a contract curve, of course, are not related and
need not be equal. In particular, the contract curve can have a positive slope, whereas the slope of
the line indicating the relative price of public goods is always negative.
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by the dashed budget lines. Voter 3 wants the most public spending and voter
1 the least. A stable majority-voting equilibrium in figure 6.11b again exists at
the preferred outcome of median voter 2 at point 2, which determines both total
public spending and the mix of spending.

Ideological or principled candidates
We observed – in the case of political competition between two candidates with a
single issue – how candidates who ideologically adhere to a predetermined policy
position lose with certainty. A candidate who takes an inflexible ideological posi-
tion also loses with certainty when there are two issues. Whatever the ideological
position taken, there is a policy position that another candidate can take to win
with certainty.

Principled political coalitions
Voters may form coalitions based on principles about the size of government.
The principles override personal benefit and result in stable outcomes of major-
ity voting when there are multiple issues. Such coalitions are, in effect, political
parties. In figure 6.12a, by construction in order to simplify, the slope of the con-
tract curve between voters 1 and 3 preferred points also indicates the relative
price of the two public goods: the contract curve for voters 1 and 3 coincides,
therefore, with a budget line for total spending on public goods X and Y. Voters
1 and 3 have a common interest in lower public spending than the public spending
ideally sought by voter 2 and form a coalition based on adherence to the principle
that they will not support higher public spending than the spending indicated by
the budget line between their preferred policy positions (which is also here their
contract curve).

After candidate 1 has announced the policy at point D, voter 1 therefore will
not switch to support candidate 2 after candidate 2 has announced the policy at
point E, even though voter 1’s utility is higher at point E than at point D. Voter
3 will similarly not support a candidate who proposes the policy at point F, even
though similarly voter 3’s utility is higher at point F than at point D.

Voters 1 and 3 thereby subordinate personal utility to the principle of limiting
public spending and taxation. Voters 1 and 3 disagree, however, on the composi-
tion of public spending. Voter 1 wants point 1 and voter 3 wants point 3. Voter 2
is decisive in determining the majority-voting outcome at point D on the budget
line between points 1 and 3.30

30 More generally, the majority-voting equilibrium constrained by the agreement between voters 1
and 3 to limit public spending is at the point where an indifference curve of voter 2 is tangential to
the line joining the preferred positions of voters 1 and 3, which need not be at the point D, which
we designated as the policy pronouncement of candidate 1. In figure 6.12a, along the contract
curve of voters 1 and 3, voter 2’s utility is maximized at point D. The policy position at point D
is a majority-voting equilibrium. Voters 1 and 3 oppose a movement away from point D toward
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Figure 6.12. (a) A coalition between voters 1 and 3 based on adhering to a principle of low
public spending. (b) A coalition between voters 1 and 3 based on adhering to a principle of
high public spending.

Figure 6.12b shows a converse case in which voter 2 ideally wants less public
spending on public goods and less taxation than voters 1 and 3. With voters 1 and
3 committed in principle to more public spending than that sought by voter 2,
voter 2 is once more the decisive voter in determining the composition of public
spending, and there is a stable majority-voting equilibrium at point D′.

Expressive voting and stable outcomes
For expressive voters, utility from voting is obtained through identification with
either a candidate’s attributes or policies. If expressive voting is based on attri-
butes of candidates rather than policies, the predicted instability of policy pro-
nouncements does not arise. Indeed, expressive voters who make their voting
decisions on the basis of candidates’ attributes may be rationally ignorant of a
candidate’s proposed policies. They do not need to know the policies to obtain
the satisfaction of expressing themselves through their voting for the candidate
that they “like.”

If voters vote expressively with respect to policies, the distance of candidates’
policies from expressive voters’ preferred policies determines voter turnout. For
example, returning to figure 6.10, the policy positions at points D and E may be
sufficiently close to point 1 to allow voter 1 to vote expressively, and likewise the

point 2. Along the contract curve between voters 1 and 2, voter 2 joins with voter 1 in opposing a
movement away from point D toward point 3 and voter 2 joins with voter 3 in opposing a move
from point D toward point 1. There is therefore no majority support for a movement away from
point D. Thus, point D is a majority-voting equilibrium.
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policies at points D and F may be sufficiently close to point 3 to allow voter 3
to vote expressively. However, policy positions at points D, E, and F may all be
too far from point 2 to allow voter 2 to vote expressively. Voter 2 then abstains.
Now consider many voters of types 1, 2, and 3. With voters of type 2 expressively
abstaining “because they have no one to vote for,” the relative numbers of voters
with preferences of voters 1 and 3 determines the majority voting outcome at
point 1 or point 3.

Expressive voting changes conclusions about outcomes of majority voting
and is a possible reason for stability.

D. Systems of voting and the Condorcet winner
Countries and jurisdictions differ in systems of voting that are used. We now
compare systems of voting. Our question is:

Do the systems of voting that are used ensure choice of the Condorcet
winner?

In comparing voting systems, we can attribute neither efficiency nor social justice
to choice of the Condorcet winner. We have seen that the Condorcet winner
does not ensure efficient collective decisions and that accompanying checks and
balances are required if the “tyranny” of stable outcomes of majority voting is to
be avoided.

We are therefore left with weak normative economic foundations for the desir-
ability of choosing the Condorcet winner. However, there is little that we can do
except proceed with the Condorcet winner as the normative principle of collec-
tive choice through majority voting. We do not know whether the Condorcet
winner achieves the social objectives of efficiency and social justice. However, at
least we know that the Condorcet winner is the alternative that defeats all other
choices in pair-wise voting. That is, as we noted, the criterion is political, in con-
sistency with principles of majority-determined democratic choice.

If democratic choice were all that mattered – and not the consequences for
efficiency and social justice – we could assign normative significance to the
Condorcet winner.

Using democratic merit (and not seeking merit through economic criteria), we
now consider voting systems used in practice and ask whether the voting systems
choose the Condorcet winner.

Two-round-elimination voting
A commonly used system of voting allows for a second-round of voting if (with
more than two candidates) no candidate receives a majority (more than 50 per-
cent) in the first round. The two candidates with the greatest number of votes
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TABLE 6.7. TWO-ROUND-ELIMINATION VOTING

Ranking of group 1 Ranking of group 2 Ranking of group 3
(4 voters) (2 voters) (3 voters)

A B C
B C B
C A A

in the first round proceed to the second round, and all other candidates are
eliminated.

Table 6.7 shows the ranking of three groups of taxpayers over three alternative
projects: A, B, and C. Three political candidates compete for political office. Each
candidate represents one of the three groups. In a first round of voting, the candi-
date representing group 1 receives four votes, the candidate representing group 2
receives two votes, and the candidate representing group 3 receives three votes.
No candidate wins by majority voting (a majority of more than 50 percent) in the
first round.

A second round of voting then takes place, with the candidate of group 2, who
received the lowest number of votes in the first round, eliminated. In the second
round, voters in group 2 vote for the candidate of group 3 because these voters
prefer project C to project A. The candidate of group 3 therefore wins in the
second round, and project C is financed through public spending. The Condorcet
winner in table 6.7, however, is project B.31

The system of two-round-elimination voting does not ensure selection of
the Condorcet winner.

Plurality
The system of elimination using two-round voting is based on majority voting.
In an alternative to majority voting, a plurality (any majority, including less than
50 percent support) is sufficient to win a political contest. There is one round of
voting in which voters vote for their preferred choice. When there are two can-
didates, plurality voting is equivalent to majority voting. When there are more
than two candidates, the winning candidate does not need the support of more
than 50 percent of the voters. The plurality rule is commonly used. The rule pro-
vides a determinate collective decision because it is immune to the instabilities of
cycling.

In the example shown in table 6.8, seven voters are divided into three groups.
When voting takes place under a plurality rule, the candidate of group 1 wins

31 In table 6.7, project B defeats project A by five votes to four, and project B defeats project C by six
votes to three.
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TABLE 6.8. PLURALITY VOTING

Ranking of group 1 Ranking of group 2 Ranking of group 3
(3 voters) (2 voters) (2 voters)

A B C
B C B
C A A

(because that candidate has the support of three voters and the other two can-
didates each have the support of two voters). Project A is therefore financed
through the government budget. Project B, however, is the Condorcet winner.32

Plurality voting does not ensure selection of the Condorcet winner.

Moreover, in the case shown in table 6.8, the winner under plurality voting is the
Condorcet loser.33

Proportional representation
Under proportional representation, political parties have representatives in a
parliament in proportion to the number of votes obtained.34 Table 6.9 shows
the rankings of projects A, B, and C for supporters of three parties. One rep-
resentative is elected for each 10,000 votes received. Party 1 wins three seats and
parties 2 and 3 each win two seats. Because no party has a majority, no project
has majority support. Project B, however, is the Condorcet winner.35

Public spending and the tyranny of the majority
After voting has taken place, a coalition between at least two of the parties is
required to establish a majority in the parliament. The two parties forming a
coalition are able to ensure financing of their preferred projects. Of the three dif-
ferent coalitions that are possible, natural coalition partners seem to be parties 2
and 3 because both groups supporting these parties rank the preferred project A
of party 1 in last place.36

32 By majority voting, project B is preferred to project A by four votes to three, and project B is
preferred to project C by five votes to two.

33 Alternative A, which wins under plurality voting, is defeated by both projects B and C, in each case
by four votes to three.

34 A minimum percentage of votes is usually required for representation.
35 Project B defeats project A by five votes to four and defeats project C by seven votes to two.
36 As we have seen when considering logrolling, the rankings alone in table 6.9 are insufficient for

predicting which coalition will form. Additional information is required about the net benefits
from the different projects to supporters of each party. If compensatory side payments can be
made, problems of coalition instability are introduced because any coalition can be broken by an
offer from the party excluded from the coalition. We set these issues aside here to compare public
spending under proportional representation with public spending under other electoral systems.
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TABLE 6.9. PROPORTIONAL REPRESENTATION

Ranking of supporters of Ranking of supporters of Ranking of supporters of
party 1 (40,000 voters) party 2 (30,000 voters) party 3 (20,000 voters)

A B C
B C B
C A A

Under two-round-elimination voting in table 6.9 on the alternatives A, B, and
C, the Condorcet winner project B is eliminated in the first round of voting and
project C defeats project A in the second round by five votes to four. Under plu-
rality voting in table 6.9, project A is publicly financed. In these cases, all voters
pay taxes to finance the single project preferred by the winning party. Under
proportional representation, if a coalition is required for a majority, as in our
example in figure 6.9, satisfying coalition members requires that each coalition
member’s preferred project be publicly financed. Coalitions under proportional
representation are therefore similar to those of logrolling.

We can conclude:

Compared to two-round-elimination voting and to plurality voting, public
spending and taxation are expected to be greater under proportional rep-
resentation because of the need to cater to public-spending preferences of
coalition members.

Coalition members under proportional representation benefit from public
spending on their preferred projects. If the coalition consists of parties 2 and 3,
projects B and C are therefore publicly financed. Supporters of party 1 excluded
from the coalition pay taxes that finance public spending that excludes their pre-
ferred project A.

Of the three voting systems we have considered, supporters of a party whose
favored project is not financed are most disadvantaged under proportional rep-
resentation. The excluded voters’ taxes finance two non-preferred projects under
proportional representation and one nonpreferred project under two-round-
elimination and plurality voting.

Proportional representation can reduce the tyranny of the majority by
increasing the size of the majority that benefits from public spending but
can also increase the tyranny of the majority through the greater burden of
taxation without benefit imposed on the minority.

The power of small groups
Under proportional representation, small parties or groups may have power
beyond their representation because of the inability of a large party to form a
coalition without support from a small party.
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Fairness in representation
In the pure form of proportional representation, there are no electoral districts;
the entire country is a single constituency. An advantage of proportional rep-
resentation over an electoral system with multiple constituencies or contestable
seats is fairness in representation. For example, 49 percent of voters who support
a political party may be equally distributed over the 100 seats in a parliament.
When elections take place, a second party supported by the remaining 51 per-
cent of voters (who are also equally distributed) wins all the seats in parliament
in a constituency-based system. Under proportional representation, there is one
constituency – the entire country – and seats in parliament are divided 51 to 49.
Therefore, under proportional representation, the location of voters in the coun-
try does not matter for determining political representation. Voters are not effec-
tively disenfranchised because they happen to live in constituencies in which they
form a minority of the electorate.

Personal accountability of politicians
A disadvantage of proportional representation is lack of personal accountability
of politicians to voters. Elected representatives owe their electoral success under
proportional representation to being placed sufficiently high on a party list of
candidates. The representatives are thankful to the party operatives or primary
voters who gave them a high place on the list of candidates. Accountability of
politicians to voters is limited or nonexistent. Under proportional representa-
tion, voters do not directly vote for elected representatives but rather vote for
a list of candidates. Therefore, voters cannot identify “their” representative –
whereas, when there are individual contestable constituencies, voters know who
their political representative is and political representatives know who the voters
are to whom they are accountable.37

Preferential voting
A system of voting known as preferential voting is similar to two-round-
elimination voting but voting takes place only once. Voters indicate their pref-
erences among all candidates. The candidate with the lowest number of votes is
eliminated. Then, votes are recounted of voters who ranked the eliminated can-
didate their first preference. The second-preference votes of these voters then
become first-preference votes for the remaining candidates. The process of elim-
ination of last-placed candidates and recounting continues until two candidates
remain. The candidate with the higher number of votes among the two remaining
candidates wins the election. The characteristic feature of this system of voting is
that voters’ preferences continue to matter until a winner is determined.38

37 In some countries, there are hybrid systems that combine proportional representation with
individual-representative constituencies. Also, sometimes constituencies elect more than a single
representative.

38 The preferential system of voting, for example, is used in Australia.
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TABLE 6.10a. THE CONDORCET WINNER CHOSEN THROUGH
PREFERENTIAL VOTING

Ranking of group 1 Ranking of group 2 Ranking of group 3
(party 1 = 6 voters) (party 2 = 4 voters) (party 3 = 3 voters)

A B C
B C B
C A A

TABLE 6.10b. PREFERENTIAL VOTING DOES NOT RESULT IN
CHOICE OF THE CONDORCET WINNER

Ranking of group 1 Ranking of group 2 Ranking of group 3
(party 1 = 6 voters) (party 2 = 3 voters) (party 3 = 4 voters)

A B C
B C B
C A A

Table 6.10a provides an example with three political parties (or candidates).
The thirteen voters in the three groups in table 6.10a support their respective
three political parties: when they vote, they indicate their preferences or ranking
of the other parties, as in the table. The party receiving the lowest number of
first-preference votes is eliminated. This is the party of group 3 (which has three
votes, as compared to four votes for the party of group 2 and six votes for the
party of group 1).

Under a plurality system, the party of group 1 with the largest number of first-
choice votes would have won. Under preferential voting, the second-preference
votes of the eliminated party 3 become first-preference votes for party 2, which
defeats party 1 by seven votes to six. The choice of project B of the winning party
2 is also the Condorcet winner.

In table 6.10b, the numbers of votes for groups 2 and 3 have switched. Group
2 has three voters and group 3 has four voters. Now, the party of group 2 is elim-
inated because it has the lowest number of first-preference votes. The support-
ers of the eliminated party prefer project C to project A, so their second prefer-
ences become votes for the party of group 3, which wins the election and finances
project C. The Condorcet winner, however, is still project B.

Hence:

Preferential voting does not ensure choice of the Condorcet winner.
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Therefore, the system of preferential voting fares no better in necessarily
choosing the Condorcet winner than the other systems of voting that we have
considered.

Increased popularity and electoral defeat
It is desirable that an electoral system reward a political party whose popularity
increases. However:

Under the system of preferential voting, an increase in popularity can lead
to electoral defeat.

This can occur because the outcome of preferential voting is sensitive to the iden-
tity of the party that is eliminated – or, where there are more parties, to the order
of the elimination of parties.

In table 6.11a, the party of group 2 is eliminated in the first round. The sup-
porters of the eliminated party prefer project C to project A, and so give their
second-preference votes to the party of group 3, which then defeats the party of
group 1 by eleven votes to six and finances project C.

Table 6.11b shows a change in political popularity compared to table 6.11a.
Two members of group 1 have transferred their voting allegiance to group 3. The
popularity of the party of group 3 has therefore increased, compared to table
6.11a. When elections take place, the party of group 1 has the lowest number of
first-preference votes and is eliminated. The supporters of party 1 prefer project

TABLE 6.11a. THE PARTY OF GROUP 3 WINS THROUGH
SECOND-PREFERENCES OF THE PARTY OF GROUP 2

Ranking of group 1 Ranking of group 2 Ranking of group 3
(party 1 = 6 voters) (party 2 = 5 voters) (party 3 = 6 voters)

A B C
B C B
C A A

TABLE 6.11b. POPULARITY OF PARTY 3 OF GROUP 3
INCREASES AND PARTY 3 LOSES

Ranking of group 1 Ranking of group 2 Ranking of group 3
(party 1 = 4 voters) (party 2 = 5 voters) (party 3 = 8 voters)

A B C
B C B
C A A
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B to project C and so give their second-preference votes to party 2. Party 2 there-
fore wins by nine votes to eight. The party of group 3 has lost the election because
of a change that increased its popularity with voters.

Approval voting
Preferential voting allows voters to vote more than once by casting contingent
votes on the principle that if a voter’s first choice is eliminated, voters can vote
for their second choice. Under a system of voting known as approval voting, vot-
ers can also vote more than once. Voters are permitted to vote for as many par-
ties or candidates as they wish. That is, they can vote for whoever they approve.
Like preferential voting, approval voting allows voters the personal satisfaction
of voting for their true first choice, even if the likelihood of that choice winning
is low.

In table 6.12a, seven voters are distributed over three parties. Voters in group
1 have an incentive to avoid the outcome C, and voters in groups 2 and 3 have
an incentive to avoid the outcome A. Approval voting allows voters to vote for
their preferred alternative while also voting for their intermediate choice as a
form of insurance. With voters voting for their first and second choices, there are
seven votes for B, four votes for C, and three votes for A. Alternative B wins
under approval voting and is also the Condorcet winner. Alternative A, which
wins under the plurality voting rule, is in last place.

Table 6.12b shows another example in which there are four proposals: A, B, C,
and D. There are four voters in group 1, three voters in group 2, and two voters

TABLE 6.12a. APPROVAL VOTING

Ranking of group 1 Ranking of group 2 Ranking of group 3
(3 voters) (2 voters) (2 voters)

A B C
B C B
C A A

TABLE 6.12b. APPROVAL VOTING WITH FOUR ALTERNATIVES

Ranking of group 1 Ranking of group 2 Ranking of group 3
(4 voters) (3 voters) (2 voters)

A B C
D D B
B C D
C A A
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TABLE 6.12c. UNCERTAINTY AND APPROVAL VOTING

Ranking of group 1 Ranking of group 2 Ranking of group 3
(5 voters) (2 voters) (2 voters)

A B C
B C B
C A A

in group 3. Alternative B is the Condorcet winner.39 However, if all voters vote
for their first two preferred alternatives, alternative D wins.40 Therefore:

Approval voting does not ensure that the Condorcet winner is chosen.

In general, voters are imperfectly informed about each other’s preferences.
The uncertainty can prevent a collective decision in favor of the preferred choice
of the majority. In table 6.12c, the five voters in group 1 form an absolute majority
of voters and prefer project A. These voters may not know, however, that they
form an absolute majority. To insure themselves (given the uncertainty) against
the undesirable outcome of project C winning, the voters in group 1 might decide
to vote for their second choice of project B in addition to their preferred choice of
project A. Groups 2 and 3 may vote only for their respective preferred projects,
or may vote for their two highest ranked projects. In either case, project B wins.
Had group 1’s voters known that they were in the majority, they could have voted
only for project A and their preferred alternative would have won.

When comparing decisions made by approval voting with the outcome of other
systems of voting, information about voters’ preferences is not enough to deter-
mine the outcome of approval voting. We also need to know whether voters will
choose to vote for one or both of the first and second (or further) ranked alter-
natives.

6.3
Voting on Income Redistribution
Voting on public spending has the potential to bring Pareto improvement: even
if voting on public goods does not result in precise efficient supply, everyone
can be better off as the consequence of availability of a publicly financed public

39 Project B defeats project A by five votes to four, project B defeats project C by seven votes to two,
and project B defeats project D by five votes to four.

40 Project D receives seven votes, project B receives five votes, project A receives four votes, and
project C receives two votes.
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good. Voting on income redistribution, which we shall now study, contradicts
Pareto improvement: when income is redistributed, some people are better off
(the beneficiaries of income transfers) and some are worse off (the people whose
taxes finance income transfers).

Through majority voting, any coalition of 51 percent of voters, in principle,
can vote to redistribute income or wealth to themselves from the other 49 per-
cent of voters. The redistribution of income or wealth need have no particular
social-justice or ethical justification. The only criterion for benefiting is to be in
the majority coalition, whereas people in the minority whose taxes finance the
income transfers lose.

The tyranny of the majority thus provides the background for a consideration
of voting and redistribution. A majority can be based on any attribute that 51
percent of voters have in common. Provided only that they have a majority, vot-
ers who are old can vote to distribute income to themselves from the young. A
majority of 51 percent of voters could have brown eyes and could vote to dis-
tribute income to itself from the minority of voters whose eyes are a different
color. In general, the majority and minority are based on income: low-income
voters seek to redistribute income to themselves from high-income voters, but
the opposite can also be the case.

A. Majority voting and income redistribution
The reason for voting on public finance for public goods is that public goods can-
not be efficiently provided through voluntary payments: by voting to finance and
supply public goods, all voters can benefit. That is, the voting can provide Pareto-
improving change, through the benefits of public goods. Voting on income redis-
tribution, however, is akin to redistributing private goods, or private incomes. If
behavior is self-interested, by voting on private goods or income, people are sim-
ply seeking to benefit themselves, as they would do in markets (and as in markets
Adam Smith would have had them do). Our question is:

Why use voting to decide on public finance for private goods?

An example showing why public finance might be used to finance private
goods was provided by the public-choice scholar, Gordon Tullock, in 1959.41 Tul-
lock described a number of people, each with private access roads linking their
home to a highway. The access roads provide strictly private benefit. The people
meet and decide that maintenance of the access roads will be publicly financed
by identical taxes that each will pay. Because each access road provides private
benefit, a decision has been made to provide public finance for private goods.
We might now be puzzled and ask why the private access roads are not privately
financed through personal market decisions. The benefits, after all, are private

41 The public-choice school of economics incorporated political and collective decisions into eco-
nomic analysis.
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and not collective. Private spending would avoid the excess burden of taxation
and the costs to taxpayers of salaries of the administering government bureau-
cracy. Private spending would also avoid any political and bureaucratic principal–
agent problems.

The inefficiency of cross-subsidized collective spending
on private goods
Private spending would also avoid the inefficiency of the cross-subsidized collec-
tive spending. The cost of maintaining a private road is the competitively deter-
mined price P. For exposition, we treat everyone as having the same MB from
road maintenance. If n people pay taxes to finance the maintenance of the pri-
vate roads, taxpayers calculate that their personal cost is P/n because financing
of all expenditures is shared with everyone else. Each taxpayer, therefore, votes
for a level of publicly financed spending determined by:

P
n

= MB or P = MC = n MB. (6.16)

We have thus arrived at the condition for efficient financing of a public good, but
the good is private. Ten people who are at a professional conference go out to
eat at a restaurant. Before ordering, an announcement is made that the bill will
be split equally at the end of the evening. The menu includes some quite expen-
sive dishes. Each person makes the calculation that whatever he or she orders,
the personal cost will be 10 percent of each dollar spent because of the shar-
ing rule for paying the total bill. Everyone therefore orders the most expensive
dishes and everyone pays a large amount when the bill is presented at the end
of the evening. If it were pre-agreed that all people will personally pay for what
they personally ordered, spending a dollar costs a dollar. There is then no cross-
subsidization. Each person chooses from the menu according to P = MB, which
is efficient. Therefore:

Collective spending for private consumption results in inefficient over-
spending.

Majority voting when benefits are private
We return to the example of maintenance of the roads. After it has been decided
that maintenance of the roads will be publicly financed, a vote is taken on choos-
ing a voting rule for future collective decisions. A coalition of 51 percent of voters
proposes majority voting as the rule. The same coalition of 51 percent of voters
then proposes that only their roads be maintained through public finance and that
the 49 percent minority pay the taxes that finance the maintenance of the major-
ity’s roads. The members of the 51 percent majority coalition are thus propos-
ing that taxation and public spending be used for their private benefit. Because
they are a majority, the proposal has majority support. Hence, we have another
instance of the tyranny of the majority.
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A justification for the majority voting rule for redistribution
People who confront the uncertainty that they do not know beforehand whether
they will be in a majority coalition that benefits from redistribution or a minority
coalition that loses rationally choose the 51 percent majority-voting rule. If they
will be members of the winning coalition, voters will want the size of the majority
coalition to be as small as possible in order to maximize their personal share of
benefits financed by the minority; conversely, voters who will be members of the
losing coalition will want the size of the minority coalition to be as large as pos-
sible in order to minimize their personal share of the cost of the payment to the
majority. When a vote on the voting rule is taken before people know whether
they will be in the majority or minority coalition, everybody, therefore, votes for
the 51 percent majority voting rule because:

When voting is about redistribution from one group to another, majority
voting is the least exploitative voting rule.

Alternatively stated, the majority voting rule maximizes expected utility when
people do not know before a redistributive vote is taken whether they will be in
the majority or minority.42

Coalition instability
Voting coalitions on income redistribution are unstable. The members of the
51 percent majority might each gain 100 and the members of the 49 percent
minority might each lose 130 (the loss consists of taxes paid plus the excess bur-
den of taxation). By offering more than 100 to each defector in return for switch-
ing coalitions, the 49 percent minority could bribe two members of the majority
to join them to make a new majority coalition. The benefit to members of the
minority from becoming the majority provide ample surplus for bribing the two
defectors. We previously noted reasons why defection from majority coalitions
does not take place. In particular, prospective defectors are aware that their ben-
efits in the new coalition depend on the new coalition holding together. They will
therefore seek guarantees that the new coalition will not break up to leave them
stranded outside another new majority in the future. If binding guarantees can-
not be provided, defection will not take place, and the initial majority coalition
will be stable. We also observed that discount rates of prospective defectors mat-
ter. Furthermore, instability can be desirable: instability allows sharing of benefits
from being in the majority coalition, whereas stability ensures that the same peo-
ple persistently benefit from being in the majority coalition, and the same people
also persistently lose from being in the minority coalition.

Income redistribution by majority voting
Abilities in a population usually have the normal distribution (although per-
haps by construction of the measure of ability). Income before taxes and, more

42 For formalizations of this idea, see Rae (1969) and Taylor (1969).
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Figure 6.13. Voting and the distribution of income.

so, wealth is usually skewed, with the average exceeding the median: that is, as
shown in figure 6.13, a majority of people have income or wealth that is less than
the average of the population. Through majority voting, the low-income or low-
wealth majority of voters can vote to redistribute income or wealth to themselves
from the high-income or high-wealth minority.

We consider redistribution of income rather than wealth (although the ques-
tion is the same) and ask:

How much redistribution will take place through majority voting if voters
choose taxation and income redistribution to maximize their utility?

Members of a 51 percent low-income majority could vote to redistribute
all income to themselves by appropriating the income of the 49 percent high-
income minority (they might leave subsistence income for the taxed minority).
Such appropriation would turn the former high-income minority into a destitute
minority population. The redistribution by the majority would be unethical: the
circumstances would be those of the Nietzschean strong and weak, in which the
strong are the voters in the majority group and the weak are the voters in the min-
ority group.

We therefore consider an alternative scheme for taxation and redistribution
that has the property of no discrimination: the tax rate that applies to one person
applies to everyone else and all people receive the same tax-financed income
transfer. The non-discrimination rule ensures that:

After income redistribution, the original high-income minority will be no
worse off than the original low-income majority.

That is, today’s poor do not become tomorrow’s rich and also, conversely, today’s
rich do not become tomorrow’s poor.

To simplify matters and not because we believe that reality has this feature,
we proceed as if there are no labor-leisure substitution effects and so no excess
burden of taxation. Therefore, we are viewing taxation as having no effect on
incentives to work and people as contributing (or working and exerting effort)
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according to their abilities and without regard for personal reward. Thus, when
pre-tax income is taxed, people do not reduce hours worked: labor supply is
inelastic and the pre-tax income earned is also the post-tax income. We shall
presently reintroduce labor-leisure substitution effects and the excess burden of
taxation.

To describe the income redistribution subject to the non-discrimination rule,
we denote by t the equal rate of taxation applied to all pre-tax incomes (which
are also post-tax incomes). With n persons earning different individual incomes
yi, a proportional tax rate t yields total tax revenue:

R = t
n∑

i=1

yi . (6.17)

We denote by ya the average earned pre-tax income in the population. The tax
revenue is redistributed so that each person receives the equal income transfer:

s = R
n

= t

⎛
⎜⎜⎜⎜⎝

n∑
i=1

yi

n

⎞
⎟⎟⎟⎟⎠ = tya . (6.18)

Each taxpayer thus receives a share of tax revenue equal to the rate of taxation
multiplied by the average pre-tax income in the population.

With hours worked not affected by taxes, incomes yi in expressions (6.17) and
(6.18) are independent of the tax rate, as is the average income ya of the popula-
tion.

Figure 6.13 shows the income distribution of the population (which is the same
before and after taxation and redistribution) and the average income of the pop-
ulation ya and the median income ym.

We now view people as voting (instrumentally and not expressively) according
to their self-interest – and as having decided to vote. A person’s decision on how
to vote depends on whether he or she has income less than or greater than the
average ya. The vote on the tax rate is:

t = 100% if yi < ya

(6.19)
t = 0% if yi > ya .

Because ya > ym, a majority in excess of 51 percent votes for a tax of 100 percent
on income. The majority is shown in figure 6.13 as consisting of all voters with
less than average income ya. A minority of voters with incomes higher than the
average ya votes for zero taxation and no income redistribution.

The majority vote thus maximizes the tax revenue available for redistribution
by converting all personal income in the society to tax revenue. Redistributing
the tax revenue equally results in:

yi = ya, i = 1, . . . , n. (6.20)
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That is, everyone has a post-tax income equal to the average income ya in the
population.

With no excess burden of taxation and discrimination possible in neither
the rate of income taxation nor distribution of tax revenue, the outcome of
majority voting is maximally appropriative taxation and post-tax income
equality.43

Why is majority voting in practice not maximally appropriative?
We do not observe the maximally appropriative taxes and equal distribution of
income predicted by majority voting. Apparently, it is not in the self-interest of
the majority to vote for and implement such an outcome. A number of consid-
erations deter the majority from imposing ex-post equality through complete re-
distribution.

The excess burden of taxation and the Laffer curve
By not accounting for substitution effects and the excess burden of taxation, we
also did not account for incentives to work. A person who knows that his or her
post-tax income is to be the average of the total income in the population has
little or no incentive to work. Through the substitution to leisure, the tax base
therefore will shrink and there will be little or no income to redistribute. Income
available for redistribution through taxation is thus bounded by the Laffer curve
because of substitution effects associated with the excess burden of taxation – and
also because of incentives to move to the shadow economy when rates of taxation
become excessively high. The majority would, therefore, not vote for a tax rate
in excess of the rate that maximizes total revenue on the Laffer curve. There may
also be awareness that high taxes will diminish incentives for new investment and
will lead capital to move elsewhere, so in the future there will less capital income
to tax; that is, there may be awareness of a Laffer curve that bounds tax revenue
from taxation of income from capital. Thus:

The majority may understand that widespread income redistribution or
“spreading the wealth” will result in little or no income to redistribute nor
future wealth to spread.

Self-interest preempts, therefore, the majority supporting an appropriative
tax rate and equal redistribution. Nonetheless, we noted in chapter 2 that com-
munism or socialism embarked on a policy of ex-post equality. Because of the
awareness of substitution effects, excess burdens, and incentives, communism

43 If compensatory side-payments could take place, coalition instability could arise; although the
number of voters here is large and the transactions costs of negotiating and paying people to
change their votes are high. We shall presently consider the possibility that high-income voters
form a coalition together with low-income countries against the voters in the middle. There will
then have been coalition instability if the initial coalition was based on 51 percent including the
median voter.
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sought to re-engineer and create a “new man” and “new woman” who would con-
tribute to society altruistically without care for the incentives of personal rewards.
Hayek’s critique was that the idea that a “new man” and “new woman” could be
socially re-engineered was a “fatal conceit” for communism and socialism. If a
new man and woman devoid of need for incentives to be productive cannot be
re-engineered, the substitution effects and inefficiencies of excess burdens are
present when income is redistributed. The average income ya is then low. Envy
or an ideology in which social equality is a supreme value not to be compromised
can nonetheless result in the decision to proceed with extensive redistribution,
even though as a consequence everyone has low income.

Economic mobility and economic growth
Economic mobility refers to people moving within the income distribution. There
is economic mobility when a present low-income person moves to the high-
income part of the income distribution. Economic mobility can also be down-
ward. If one person moves up in the income distribution, another person – of
necessity – moves down. Through economic growth, however, the incomes of
everyone in the income distribution can increase. Economic mobility and eco-
nomic growth can lead people to anticipate being in the high income part of the
income distribution in the future. Everyone cannot, of course, move up in the
income distribution at the same time; however, equalizing change may be antic-
ipated in the future income distribution because of, for example, more equal
opportunities through education. If future pre-tax incomes will be more equal,
less of a change in pre-tax personal income will be required for a person to move
from having below-average to above-average income. Given the prospect of
future upward mobility, present low-income people are reluctant to vote for high
taxes and high redistribution because of the likelihood that in the future they will
have above-average income and will therefore lose from income redistribution.44

Immigration
Immigration can be low- or high-skilled, depending on self-selection of immi-
grants and a country’s immigration policy. Low-skilled immigration decreases the
average income in a population and moves pre-immigration low-income inhab-
itants up in the income distribution. Low-income inhabitants of the host coun-
try may also upgrade their skills in response to low-skilled immigration. Low-
income, low-skilled people in the population who anticipate an upward move in
the future income distribution because of immigration realize that they will lose

44 However, if optimistic expectations are disappointed, people can become impatient and intolerant
of inequality. Albert Hirschman (1973) used the analogy of people waiting in two lanes of stalled
traffic to describe disappointment due to lack of realization of optimistic expectations. When one
lane of traffic begins to move but not the other, the first reaction of the people in the lane that
remains blocked is optimism that soon they also will be able to advance. If the blocked lane is
still not moving after some time passes, the feelings of people in the blocked lane change from
optimism to envy, and they may begin to force their way into the lane in which traffic is moving.
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from future high redistributive taxes and income transfers. Voters with pre-tax
incomes around the average realize in particular that the change in the skill com-
position of the population will place them at above-average income in the future.
When voters internalize the consequences of immigration, they therefore vote for
moderate taxes and redistribution. Extensive benefits for people not at all work-
ing may attract immigrants who seek to benefit from the welfare payments that
are provided. Voters may also internalize that voting for high taxes and extensive
redistribution will attract such immigrants.

The number of issues
Under representative democracy, when a number of issues are bundled in the
policy platforms of political candidates or parties, voters cannot vote selectively
on each individual issue – as they can under direct democracy. There may be
more salient issues for voters than extensive income redistribution – for example,
societal institutions or national security.

The right of natural possession
The right of natural possession as a principle of social justice would lead voters to
reject high taxation and extensive income redistribution. Low-income voters may
believe that pre-tax earned personal incomes reflect personal effort and merit.
All voters may regard high taxation as akin to theft.45

Are high incomes regarded as due to luck or effort?
Attitudes toward taxation and redistribution are influenced by whether people
believe that high incomes and personal success are primarily due to personal
effort and exertion or are basically the consequence of good or bad luck. People
who believe in luck, as a matter of principle, are more prepared to vote for high
taxes and high redistribution than people who believe in the primacy of personal
effort and exertion as having determined personal outcomes.46

Conclusions on voting on income distribution
For the reasons indicated, appropriative taxation and equal redistribution are not
observed in high-income Western democratic societies – and therefore indeed the
societies are high-income. However, there are differences among high-income
countries. In high-income welfare states tax rates are not completely appropria-
tive but are nonetheless high, and income redistribution is extensive. We shall
return to high-income welfare states.

45 An alternative belief that “property is theft” and that therefore no one has a personal right to own
anything is the basis for support for high or appropriative taxation. The claim that “property is
theft” was expressed by Pierre-Joseph Proudhon (1809–65), in his 1840 book, What Is Property?:
Or, an Enquiry into the Principle of Right and Government.

46 Attitudes differ in different societies. For example, opinion polls generally show that people in
the United States and some other societies are more inclined to believe that personal outcomes in
life reflect mainly effort and exertion, whereas people in Europe are more inclined to believe that
personal outcomes mainly reflect luck.
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B. The franchise and voting on income redistribution
Historically, when democracy was first introduced, the franchise (or right to vote)
was restricted to property owners. There was concern that the more numerous
poor would vote to appropriate the property of the rich. As a middle class devel-
oped and society was no longer composed of just rich and poor, and as industries
and businesses that were the sources of middle-class incomes began to replace
land as the primary income source, the franchise was extended, first to men and
then to women. The age at which the right to vote was given was also reduced in
the course of time, often because of the principle that if people were old enough
to fight for their country, they were old enough to vote.

Concerns similar to those of property owners in the past are expressed in con-
temporary proposals that the franchise should be restricted to people who are
net contributors to government revenue. The argument is that net beneficiaries
of income transfers from the government budget should not have the right to
vote because they have incentives to vote for high taxes and large income trans-
fers from which they personally benefit. In many countries, depending on the
tax laws at the time, large proportions of the population do not pay taxes or are
not net contributors to the government budget. Such proposals would therefore
severely restrict the franchise. However, the motives for the proposals are to limit
excess burdens of taxation and to maintain incentives for productive effort and
investment – and to provide incentives for high-income earners in the population
not to emigrate.

The case is also made that government bureaucrats should not have the right
to vote. Government bureaucrats have incentives to vote for high taxes and high
government spending, in order to finance the high salaries and enlarged bureau-
cracies associated with the bureaucratic principal–agent problem.

Women in the past benefited more than men from government income trans-
fers. They consequently tended to vote more than men in favor of higher taxation
and large government spending. Evidence indicates that increases in budgetary
income transfers are correlated with extensions of the voting franchise to women.
Women have been more vulnerable than men to adverse personal circumstances.
In the traditional model in which the man earns the family income and the woman
stays at home and raises the children, the woman and the children can be destitute
if the man dies or leaves or if, in the event of a divorce, the woman cannot secure
an adequate claim to the man’s future income or if the man reneges on obli-
gations to pay alimony and support his children. In circumstances in which the
traditional family model no longer applies, marriage and commitment from men
are not prerequisites for women having children; however, some single mothers
nonetheless require publicly financed government income support.

Income vulnerability of women is influenced by the proportion of men and
women of marriageable age in the population. The number of male children born
is typically marginally greater than the number of female children. However, con-
ditions can lead to substantial male–female imbalances. In the American West in
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the 19th century, men outnumbered women, and women were given great respect
or placed “on a pedestal” by men. Western states in the United States were the
first to give women the right to vote.47

When men are in the minority, not all women who seek a stable partner can
find a man willing to enter into a long-term commitment. Available men may
respond to the sexual imbalance by having short-term relationships with many
women. Women, in turn, accept the short-term relationships because of the lack
of alternatives. Women may also be better educated and more responsible than
men and unwilling to accept lower quality men as long-term partners. Women
who wish to have children may then forgo the commitment of support from the
father (or fathers) of their children. The government may take the responsibility
of being “father of last resort” for the support of mothers and children, so pro-
viding an incentive for women, in particular single mothers, to vote in favor of
extensive welfare benefits.48

Conclusions on the franchise and voting on income redistribution
The franchise affects voting on income redistribution; hence, the franchise was
initially given only for the wealthy classes or owners of property. There are some-
times calls for restriction of the franchise because of incentives of net beneficia-
ries of government income transfers and employees of government bureaucracies
for vote for high taxes. The extension of the franchise to women increased voting
in favor of taxation and redistribution of income.

C. The decision to vote
The decision about voting has two parts: whether to vote and how to vote. Income
redistribution through voting is influenced by both decisions.

We previously considered why people might vote. There may be utility from
participation in democratic processes or a feeling of obligation to act in accord
with civic duty; people may experience guilt if they do not vote, even if they know
that their individual vote cannot be decisive in affecting the outcome. They may

47 Wyoming was the first U.S. state to give women the right to vote; by the beginning of the 20th
century, women also had the right to vote in Utah, Colorado, and Idaho. The U.S. federal govern-
ment did not give women the right to vote until 1920, although since 1788 women had the right to
stand for election, if not themselves vote. New Zealand had given women the franchise in 1893.
The colony of South Australia gave women the right to vote in 1895 and women voted in the 1902
election in the newly formed Commonwealth of Australia. Finland gave women the right to vote in
1907 (while under Russian rule). In the United Kingdom, women older than age 30 were allowed
to vote in 1918 and, in 1928, women achieved voting rights equal to men. The franchise for women
seems correlated with losing a war: women received the right to vote in Germany in 1918 and in
Japan in 1945.

48 Gender imbalance has, for example, in the past particularly affected African Americans in the
United States. The sustained gender imbalance, particularly in the latter decades of the 20th cen-
tury, has been attributed to a disproportionate number of young males in the armed services as
well as in prison and to a higher death rate for young males for different reasons including street
violence, drug overdoses, and alcohol. For more information, see Wilson (2002).
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vote out of solidarity with their group. Such voting may be expressive. We have
noted other instances of expressive voting, and the relation between expressive
voting and abstention.

People may refrain from voting even if the issue is income redistribution in
their favor because they realize that the probability of their one vote being deci-
sive is effectively zero. Although voting seems irrational in terms of a personal
cost-benefit calculation, if no one voted because everyone believed that one vote
is irrelevant, there would be an incentive for one person to vote and therefore to
be decisive: no one voting is not, therefore, a Nash equilibrium. If it were known
that no one else intends to vote, each voter would have an incentive to vote. How-
ever, when there are large number of voters, such strategic considerations do not
matter. In terms of the number of people who vote, the likelihood of one vote
affecting the outcome is insignificant.

In chapter 2, when introducing institutions, we observed that compulsory vot-
ing solves a coordination problem among voters. Voters know that others with
their same views will also vote. The mutual commitment to vote through com-
pulsory voting promises a large and possibly decisive bloc of votes – even though
each individual voter may still be aware that his or her individual vote is of no
consequence. However, the decision to vote is now non-discretionary and every-
one subject to the same qualms about whether to vote is nonetheless obliged to
vote.

People may also be motivated to vote because of political positions observed
in their personal reference group. They may vote to offset the vote of a particular
person who they know will take a position contrary to theirs. In response to the
question, “Why did you vote given the irrationality of voting?,” the reply might
be, “The only reason that I voted was to neutralize your vote.”

An empirical regularity is that often high-income people vote in proportion-
ately greater numbers than low-income people, even though the cost of voting is
greater for high-income people, who have a higher value of time. Perhaps there
is a common explanation for why people who have a high income also dispro-
portionately vote: high-income people may be more attuned to personal obliga-
tion, which may also underlie their motivation to succeed and earn high incomes.
High-income people may also gain more from voting expressively: their self-
image is confirmed as a responsible successful person in society who cares about
and participates in society’s collective decisions.

In chapter 1, when comparing behavior in markets and voting, we observed
that when voting expressively, people may vote against their own economic self-
interest and support, for example, egalitarian principles calling for extensive
redistribution of income and wealth. The cost of voting in favor of the egalitarian
principles is effectively zero in terms of the expectation of being decisive in deter-
mining the voting outcome: the benefit is the feeling of solidarity with people who
have less.

There is evidence that personal cost and expected benefit influence voter turn-
out. In general, fewer people vote when inclement weather increases the personal
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cost of voting. More people vote when opinion polls indicate a close political
contest.49

In some elections, people are observed to spend hours in line waiting for their
turn to vote. Such behavior is observed when people are introduced for the first
time to democracy, or reintroduced: voting is expressive through the feeling of
utility from democratic participation that was previously denied. People may also
spend time in queues waiting to vote when the choices presented are stark alter-
natives that are particularly conducive to expressive voting. By revealed behav-
ior, the cost of voting in terms of time is less than the personal utility obtained
through expressive identification with a candidate. In addition to taking the time
to vote, people also behave expressively in volunteering their time to assist can-
didates.

Our general conclusion is:

The propensity to vote or likelihood of different people voting affects redis-
tribution of income through voting.

D. Who benefits from income redistribution?
The income redistribution that takes place in a society is revealed by a compari-
son between incomes before and after taxes and income redistribution. Evidence
shows that in high-income democratic societies, income redistribution does not
benefit the median voter (the person with the median income in the income distri-
bution). Rather, income redistribution benefits poor or low-income people. The
redistribution of income tends to be greater, the greater the initial inequality in
market-determined pre-tax incomes.50

The evidence therefore does not support the prediction that a majority coali-
tion including the median voter self-interestedly determines voting outcomes for
personal advantage. We face the question:

Why does the median voter in a democratic society not benefit from major-
ity voting on income redistribution?

Voter participation
Perhaps the median voter does not benefit from income redistribution because
of voter participation – or because of who actually votes. If enough high-income
people do not vote, the actual median voter could have a quite low income and

49 Evidence on personal costs and benefits of voting is provided by the introduction of the secret
ballot. Secret voting was first introduced in Australia and then the United States in the later part
of the 19th century. Economic incentives to vote are suggested by the consequences of the intro-
duction of secret voting for voter turnout: evidence from the United States suggests after voting
became secret and therefore nonverifiable, voter participation declined because people could no
longer be paid to vote for a particular candidate.

50 Evidence is provided by Branko Milanovic (2000) of the World Bank, who investigated 24 demo-
cratic societies.
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Figure 6.14. A majority based on low- and high-income voters.

benefit from income redistribution. It is, however, usually on the contrary people
with low incomes who tend disproportionately not to vote. The median income
among actual voters is, therefore, higher than the median income in the total
population. If voting benefited the actual median voter, income redistribution
would then benefit high-income voters, which is not the case. Because it is low-
income people who benefit from income redistribution, we can conclude that the
reason why the median voter does not gain from income redistribution is not
voter participation.

A coalition of low- and high-income voters
We have viewed the coalition of the majority of voters as including the voter with
median income. However, the median voter need not be in the majority coalition.
High-income voters can form a majority coalition with the low-income voters.
Figure 6.14 shows a majority coalition of 51 percent formed among voters with
incomes smaller than y1 and higher than y2. The voter with median income ym is
then not a member of the majority coalition. This coalition of “the ends against
the middle” is advantageous for the high-income population, which redistributes
income only to the low-income population and not to the middle class.51

51 The 30 percent of voters with the highest incomes, for example, might vote for income redistri-
bution targeted to the 21 percent of voters with the lowest incomes. The income redistribution
is financed by the taxes paid by the 30 percent of voters with the highest incomes, together with
taxes paid by the middle 49 percent of the population who are outside the majority coalition. The
income transfers to the lowest 21 percent of the population are then financed by the taxes of 79
percent of the population. This outcome is preferred by both the low-income 21 percent and the
high-income 30 percent to the alternative majority division based on the median voter joined by all
voters with less than median income. Through the coalition formed at the two tails of the income
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Social justice
Another hypothesis is that in democratic societies, majority voting is not used
for self-interested income redistribution. Rather, low-income people are helped
because of conceptions of social justice.

A coalition of the middle class and Director’s law
Yet, it might be surprising if the median voter or the middle class did not bene-
fit in some way from voting. In figure 6.14, although a majority coalition of “the
ends against the middle” is possible, a majority coalition can also be based on the
“middle against the ends.” That is, voters in the middle of the income distribu-
tion or the middle class could form a coalition against the poor and the rich who
are in the tails of the income distribution. Although the median voter does not
benefit from income redistribution, redistribution also takes place through public
spending on public goods. A conclusion known as Director’s law states that:

Median voters or the middle class disproportionately and systematically
benefit from public spending on public goods.52

In some countries or regions, wealthier people tend to send their children to
private schools and private universities, whereas the children of middle-income
people are more likely to attend publicly financed schools and universities. If few
children of poorer or richer families attend a government-subsidized college or
university, government subsidies to higher education disproportionately benefit
the middle class.

The middle class benefits disproportionately from publicly financed police
and security services. Very wealthy people often have their own private secu-
rity guards. Lower income people may have little property to defend – but they
are also disproportionately victims of crime if they may live in low-income Niet-
zschean neighborhoods where, akin to anarchy, outcomes are determined by who
is strong and who is weak.

People who travel more extensively benefit more from publicly financed high-
ways and airports. Lower income people tend to travel less. People who travel to
other countries also benefit from embassies and consulates in foreign countries,
which provide assistance to travelers if there is a need.

Public housing provides shelter for low-income people. Wealthy people might
prefer and can afford housing in locations that provide privacy. Middle-income
people benefit from public housing for low-income people because lower income
people have a place to live. The public housing is a private good for people living
in the housing. The middle class obtains a public-good benefit from lower income
people having housing – and not living on the streets in their neighborhoods.

distribution, the 21 percent lowest income population can receive more and the 30 percent highest
income population can pay less.

52 Director’s law is named after Aaron Director (1901–2004), who taught at the University of
Chicago. Director’s law was stated (1970) by George Stigler (1911–91). Stigler, who also taught
at the University of Chicago, received the Nobel Prize in economics in 1982.
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What is the basis for Director’s law?

Why does the middle class benefit disproportionately from publicly fin-
anced public goods but not from redistribution of income?

It would be blatantly and visibly ungenerous for the middle class to vote for
itself income transfers at the expense of low-income people in the population.
Such self-benefit would be inconsistent with middle-class voters’ self-identity as
being caring people with a social conscience. Because of expressive voting by
voters, it would be politically inexpedient for a political party to propose income
distribution in favor of the middle class, although thereby the middle class would
materially benefit. Expressive voting, however, does not prevent voting in favor
of benefit from public spending on public goods because, in principle, public
goods can benefit anyone. In principle, anyone can attend a subsidized college or
university or benefit from personal security provided by law enforcement, from
public highways and airports, and foreign representation.

The middle class and tax deductions
Wealthy people may not need mortgages to buy homes and under sustainable
conditions in housing markets, poor people may be unable to afford to borrow
to become homeowners. Middle-class people, therefore, may be the main owners
of homes financed by mortgages. When interest payments on mortgages are tax
deductible, it is the middle class that systematically and disproportionately ben-
efits. Similarly, if contributions to pension funds are tax deductions, the middle
class – and also higher-income taxpayers – disproportionately benefit compared
to low-income people.

The middle class benefits disproportionately from tax deductions: to benefit
from tax deductions, people need to have the income that is required to
make the payments that provide the tax deductions.

Expressive voting and Director’s law
Benefits from public goods and tax deductions are not targeted but rather in
principle are available to everyone. The benefits thus are consistent with expres-
sive voting based on social conscience and benevolence because the middle class
does not vote benefits for itself at the expense of others in society. Income trans-
fers targeted to the middle class are inconsistent with expressive voting based on
social conscience and benevolence. The middle class consequently benefits from
public spending on public goods – and disproportionately so – but not from pub-
licly financed income transfers.

Conclusions on voting
In chapter 2, voters as a group seeking the public interest were described as con-
fronting special interests that sought deviations from socially preferred policies.
In this chapter, voters have not been juxtaposed against interest groups. Interest
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groups have been placed on the sidelines (they return through campaign contri-
butions and political persuasion to participate in determining the final outcome of
collective and political decisions). We have looked at voters with different inter-
ests. If special-interest groups remain on the sidelines and voters do not have
conflicting interests but do not know with certainty the best policies (perhaps
because of rational ignorance), we are back to the Condorcet jury theorem with
which we began this chapter.

Self-sorting and voting
Self-sorting through Tiebout locational choice solves the problems of majority
voting. It is undesirable for voters who have no children to block, by majority
voting, public spending on public schools or preventive health-care facilities for
children. Similarly, it is undesirable that people who do not like nature should
vote to block the creation and maintenance of parks and open areas that ben-
efit others. People who like opera should be able to vote for the subsidies that
are often required to keep opera companies viable, and people who like foot-
ball might want subsidies for the local football field and perhaps for the team.
People who feel that crime is not a problem should be allowed to vote for low
or no public spending on law enforcement. People who believe that guns create
crime should be allowed to vote for and implement gun-control laws. People who
believe that the threat of terrorism is exaggerated should be allowed to vote for
and implement public policies that do not include public spending to preempt ter-
rorism. People who are pacifists should be allowed to vote against military spend-
ing and to demonstrate their faith in their beliefs by living in jurisdictions without
defense. People who favor particular dress codes should be able to vote to have
their dress codes in their own jurisdictions. Both inefficiency and the social injus-
tice of the tyranny of the majority are resolved by self-sorting into government
jurisdictions.

When jurisdictions consist of people with the same objectives, majority vot-
ing becomes consensus; and outcomes of voting by consensus are efficient
and socially just.

The case for democracy when personal objectives differ
The Condorcet jury theorem is the basis for the case for democracy but requires
voters to seek a common objective. When people’s personal objectives differ,
societies confront the tyranny of the majority. Checks and balances, however,
can protect the minority; also, in democratic societies, representatives of different
voting groups alternate in political office through election outcomes.

When jurisdictions consist of people with diverse objectives, democratic
institutions with checks and balances and rotation in political office are
superior to any other alternative for making collective decisions.
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The choice between market decisions and voting
Our conclusions about the merits of the institutions of democracy differ from
conclusions about the choice between market decisions and voting. Chapter 1
showed how competitive markets achieve efficiency through aggregation of indi-
vidual supply and demand decisions into market outcomes (through “the invisible
hand”). Voting also aggregates personal decisions. Aggregation of personal deci-
sions through voting provides, however, no assurance of efficiency – nor of social
justice – because collective decisions determined by majority voting are imposed
rather than voluntary.

Market decisions are voluntary and so do not involve coercion; voting
involves coercion through the imposition of majority decisions.

Because of the voluntary decisions in market and the coercion of voting, our
conclusion is that:

Voting should be minimized and decisions should be made personally in
markets – where possible.

Our conclusion regarding the collective decisions of voting is a restatement of the
presumption stated in chapter 1 in favor of personal voluntary market decisions.

Summary
This chapter investigated whether efficiency and social justice are ensured by vot-
ing. The Condorcet jury theorem showed the desirability of broad democracy.
The theorem applies when there is a common objective and people differ over
the means of achieving the objective; the theorem therefore does not apply when
people have different preferences – about public spending on public goods or
income redistribution. Section 1 considered voting on public spending on public
goods.

1A. Investigating outcomes of voting requires first the choice of the vot-
ing rule. A decision by consensus ensures Pareto efficiency; Lindahl
prices set as personal tax shares achieve efficiency with consensus in
voting; however, people have no reason to reveal their true personal
benefits when they know that they will be taxed according to bene-
fit. Asymmetric information therefore persists when decisions about
public goods are made by voting. The Lindahl personal taxes could
be sought by iteratively proposing different personal taxes for peo-
ple in a population and different public spending, and searching for
a consensus response from voters. However, because the procedure
is time consuming, governments do not engage in this practice. There
are also problems in using a consensus rule because of transactions
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costs between gainers and losers in implementing efficient proposals
and because of possibilities for opportunistic extortion. In a majority-
voting equilibrium when taxes are predetermined, only the median
voter achieves a personally preferred outcome. There is no reason to
expect the median voter, who is decisive in majority voting, to choose
efficient public spending – although if the median voter is fortuitously
the voter with the average valuation of a public good, efficiency is
achieved.

1B. Single-peaked preferences of voters ensure existence of a Condorcet
winner. However, preferences may not be single-peaked and major-
ity voting can therefore be subject to cycling; when cycling occurs,
control of the agenda determines the outcome of majority voting.
The Condorcet winner can be an inefficient spending proposal that
defeats an efficient spending proposal. Voting imposes externalities
of collective decision making that could be resolved through compen-
sating payments; the compensation would result in efficient decisions
through payment for changing how people vote. Although a market
in votes would eliminate public financing of inefficient projects, there
are justifiable reasons why markets in votes are illegal.

1C. Logrolling neither ensures that efficient projects are financed nor that
inefficient projects are not financed. Logrolling is unstable if money
payments can take place; reasons for observed stability are reputa-
tion, transactions costs of making transfers among constituencies, and
inability to ensure that a new coalition will not be unstable. Monetary
transfers with logrolling would ensure an all-inclusive coalition that
finances all efficient projects and does not finance inefficient projects.
Coalitions are reintroduced when benefits from the all-inclusive coali-
tion are assigned. Payments would be a form of extortion if losers
from an inefficient project were required to pay to forestall funding of
the project. Because the money payments are presumptively illegal,
in general, the relevant conclusions about logrolling do not involve
payments among gainers and losers.

1D. Majority voting requires accompanying checks and balances. The
checks and balances ensure non-discrimination in public finance in
the prisoners’ dilemma among majority and minority groups of vot-
ers. The checks and balances apply to total public spending and taxa-
tion. In a federal system, the greatest need for checks and balances is
at the highest level of government, where there is in general greatest
heterogeneity in the population. Where checks and balances are inad-
equate, there are incentives for secession and personal exit; locational
choice is a solution to the problems of majority voting because juris-
dictions in which voters have the same preferences avoid the tyranny
of the majority. In the absence of checks and balances, instability or
rotation among groups controlling government is preferable to stabil-
ity; indeed, democracy requires rotation in office.
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In section 2, we studied the political competition of representative democracy.

2A. Ostrogorski’s paradox shows that outcomes of direct voting (or direct
democracy) need not coincide with voting outcomes when collective
decisions are determined through political competition in represen-
tative democracy. We cannot judge on efficiency grounds whether
direct or representative democracy is preferable (the Condorcet win-
ner does not ensure efficient choices). However, evidence indicates
that people are better informed, have more substantive conversa-
tions, and are happier when collective decisions are made through
direct democracy.

2B. When there are two political candidates and one policy issue, political
competition duplicates the policy sought by the median voter. There
is no stable outcome when there are three candidates; stability can
return with more than two candidates. Expressive voters who iden-
tify with policies will tend to abstain as a candidate converges to the
center, which can inhibit convergence. Expressive voters who identify
with attributes of candidates do not abstain even if candidates’ poli-
cies are identical. Non-expressive or instrumental voters maximize
utility by never abstaining. Candidates who have won primary elec-
tions tend to converge to the policies of the median voter in the gen-
eral electorate. Additionally, proceeding beyond a framework of a
political contest at a point in time, candidates do not converge if rep-
utation matters for success in future elections. Candidates also do not
converge if committed by ideology or principle to a policy position.
A candidate who does not converge to the policy of the median voter
loses the election with certainty. A committed inflexible candidate
also ensures an outcome personally inferior on the policy spectrum
to the median-voter outcome obtained by convergence.

2C. When there are two candidates and two policy issues (or more),
there is, in general, no equilibrium outcome of political competition.
Again, a candidate who chooses policy ideologically loses with cer-
tainty and there is a determinate outcome. There is a determinate
outcome when voters are ideological or principled and form coali-
tions on the basis of preferences about the size of public spending:
such voter coalitions are the basis for political parties. Expressive
voting is a possible reason for stability because of abstention when
the decision whether to vote is expressive with regard to policy or
because of sustained candidate support when voters vote expressively
based on a candidate’s attributes.

2D. Systems of voting used in practice do not, as a general principle,
result in choice of the Condorcet winner. Preference for choosing
the Condorcet winner has no normative economic basis; we saw that
efficient projects can be rejected and inefficient projects chosen as
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Condorcet winners. Nonetheless, the Condorcet winner satisfies the
principle of democratic choice of being preferred by majority vot-
ing to all other alternatives. The relation of the Condorcet winner
to voting outcomes was demonstrated for two-round elimination vot-
ing, plurality criteria, proportional representation, preferential vot-
ing, and approval voting.

In section 3, we studied voting on income redistribution. Our perspective was not
normative in terms of what should happen. We were concerned with the posi-
tive question of what we can predict might happen when voters can redistribute
income through majority voting.

3A. Voting on public spending on public goods can provide Pareto-
improvement, but voting on income redistribution is, by nature, not
Pareto-improving because one person provides income to another.
The income redistribution is arbitrary if the only criterion for benefit-
ting from redistribution is belonging to a majority. Voting on redistri-
bution of income introduces public finance for private goods. Cross-
subsidization of private goods through shared payments creates
incentives for inefficient over-consumption. The example of the
access roads demonstrated the incentives for a majority to finance
private benefits through public finance. Majority voting is the least
exploitative voting rule. There is prospective coalition instability
when income is redistributed through majority voting. When voters
can choose a nondiscriminatory rate of taxation that applies to all
incomes in a population and tax revenue is redistributed equally as
income, majority voting results in appropriative taxation – because
the median voter in the income distribution has lower income than
the average income. Appropriative taxation is inhibited by excess
burdens of taxation and the tax revenue limits of the Laffer curve, by
prospects for social mobility, and by incentives for and consequences
of immigration. Other issues may be more salient to voters than
income redistribution or voters may reject high taxes and extensive
redistribution on grounds of the natural right of possession. Whether
voters support high taxes and extensive redistribution also depends
on whether they believe that luck or personal effort is the main
determinant of personal incomes.

3B. The franchise affects voting on income redistribution because of who
has the right to vote. Only wealthy classes who were owners of prop-
erty initially voted. There are proposals for restricting the franchise
to people who, through the taxes they pay, make net positive con-
tributions to public spending – and excluding employees of govern-
ment bureaucracies from voting on issues of taxation and govern-
ment spending. Voting on income redistribution was influenced by
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extension of the franchise to women. Changes in the institution of
the family can affect women’s voting incentives.

3C. Redistribution through voting also depends on whether people vote –
and the motivation for voting. We considered reasons for voting when
people are aware that their single vote cannot be decisive.

3D. The evidence shows that median voter does not benefit from income
redistribution in democratic high-income societies. The beneficiaries
are rather low-income people. The extent of redistribution increases
with pre-tax income inequality. A majority based on the median voter
or middle class therefore does not take advantage of majority voting
to redistribute income to itself. This outcome cannot be explained by
the relationship between income and the likelihood of voting because
high-income people are more likely to vote than low-income peo-
ple. A possible explanation is a coalition consisting of high- and low-
income voters. An explanation not based on self-interest is that the
income redistribution to low-income people indicates an objective
of social justice. However, for public goods, public spending is as
predicted by self-interested majority voting; the middle class forms
a coalition against the ends of the income distribution. Director’s
law points to voters in the middle class as the primary beneficiaries
of public spending on public goods. Voters in the middle class also
benefit from tax concessions. Expressive voting is inconsistent with
middle-class voters voting to distribute income to themselves from
people with low incomes but not with public spending on public goods
and tax concessions, which can in principle benefit anybody.

Our conclusion was that majority voting assures neither efficiency nor social jus-
tice. However, the problems of majority voting are avoided when people have
sorted themselves through locational choice in jurisdictions of populations with
the same preferences. Problems of majority voting when people in a jurisdic-
tion differ in preferences are ameliorated by checks and balances and rotation in
political office. The problems associated with majority voting suggest that when
possible, personal voluntary market decisions are preferred to the coerced (for
the minority) collective decisions of majority voting.
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Feld, L. P., and G. Kirchgässner, 2000. Direct democracy, political culture, and the out-
come of economic policy: A report on the Swiss experience. European Journal of Polit-
ical Economy 16:287–306.

Ostrogorski’s paradox is from Ostrogorski (1903); see also Nurmi (1999).

Nurmi, H., 1999. Voting Paradoxes and How to Deal with Them. Springer, Berlin.
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W e shall now study social justice. We have seen that, unless the rich and
the poor form a coalition against the middle, self-interested major-
ity voting is predicted to result in income transfers that benefit the

median voter. Director’s law indicates that the middle class, of which we expect
the median voter in high-income democracies to be part, disproportionately ben-
efits from publicly financed public goods – and the middle class also benefits from
tax deductions. Nonetheless, in high-income democracies, the beneficiaries of
income redistribution are not the middle class but rather low-income people. The
evidence, which was indicated in the previous chapter, therefore does not verify
the prediction that the median voter or middle class will use majority voting for
personal benefit through income transfers. Rather, in high-income democracies,
redistribution of income is consistent with the conception of social justice that
people who have not fared well in life should be helped.

However, the taxes paid to finance the income transfers to low-income peo-
ple are compulsory. The taxes and income transfers contradict Pareto efficiency
(taxpayers lose and recipients of income transfers gain) and are contrary to the
principle of the natural right of possession of people to their own income. We
confront, therefore, the normative question:

How are involuntary income transfers justified?

We shall address this question on the supposition that governments can iden-
tify who is effectively paying taxes and bears the burden of taxation, and who
benefits from the redistribution of tax revenue, given (as we saw in chapter 4) that
legal and effective incidence of taxes and subsidies generally differ. We shall now
have to take for granted that governments know who is effectively paying taxes
and who is benefiting from income transfer payments. If governments know who
is paying and who is benefiting, we can also ask the further normative question:

How much income should be transferred among people?

We have seen that questions of efficiency cannot be separated from questions
of income distribution or social justice. The quest for efficient financing of pub-
lic goods could not be disassociated from who pays and who free rides. Reso-
lution of externality problems has distributional consequences through who has
legal rights and who therefore pays or receives payment. Majority voting on pub-
lic goods has distributional consequences depending on whether a voter is in a
majority or minority group (the tyranny of the majority has evident distributional
consequences).

When the questions have been about efficiency, we therefore encountered
social justice through effects on income distribution. Our focal questions will
now be about social justice and once again we shall see that social justice cannot
be separated from efficiency. Indeed, social justice and efficiency can be incon-
sistent or contradictory objectives – as we saw in our introductory chapter, for
example, in the case of the water in the desert. We have noted different defini-
tions of social justice – ex-post equality, ex-ante equality, and the natural right of
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possession – and, in the course of now seeking the objective of social justice, we
shall have to take care to indicate the definition that is being used.

7.1
Social Justice and Insurance
Social justice can be viewed as related to insurance. We define social justice in
terms of insurance:

Social justice is achieved when people are provided with complete insur-
ance whereby people who fare well in life fully compensate those who do
not fare well – because of the full compensation, after the income transfers
predicated on insurance, all people have equal ex-post outcomes.

The definition of social justice is therefore ex-post equality. Insurance is the ex-
ante sharing of risk and also the ex-post sharing of incomes. Complete insurance
means that people are completely compensated for having low incomes by people
who have high incomes – and everyone thereby has equal ex-post income.

Our beginning is once more without government, now in circumstances where
people not know their future income prospects. With future personal incomes
uncertain, insurance protects against being destitute or having low income. To
describe uncertain personal income, we divide future income into two parts,
known and unknown. The known part of income is yA. Actual future income,
which we denote by y, is determined by the addition of a random component of
income μ to known future income:

y = yA + μ. (7.1)

The distribution of μ determines the pre-tax income distribution in a society.
We shall consider the case in which the random part of income μ can have

only two values. A person experiences a favorable outcome in life μH > 0, which
results in high personal income:

yH = yA + μH > 0, (7.2)

or, alternatively, an unfavorable outcome μL < 0 results in low personal income:

yL = yA + μL > 0. (7.3)

Expression (7.3) indicates that the adverse outcome μL cannot make low income
yL negative. The good and adverse outcomes are equally likely:

probability μH = probability μL = 0.5. (7.4)

The random parts of income are symmetric:

μH = −μL. (7.5)
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Figure 7.1. Random income.

Because of the symmetry, the expected or average value of future income Ey is
equal to yA:

Ey = yH + yL

2
= (yA + μH) + (yA − μL)

2
= yA. (7.6)

Figure 7.1 shows random income described by expressions (7.1)–(7.6). People
know with certainty the income Ey = yA that they will have on average. They do
not know if they will be lucky and actually have high income yH or be unlucky
and actually have low income yL.

Supplement S7A: Measurement of income inequality

We are describing for illustration income distribution with two types of peo-
ple: those who experience high income and those who experience low income.
Supplement S7A describes measurement of income equality with more gen-
eral distributions of income.

In section 1 of this chapter, the random components of income μH and μL are
exogenous to personal actions, meaning that individuals’ pre-tax incomes depend
purely on fate or luck. In section 2, the random components of income μH and
μL are endogenous to personal actions, meaning that individuals by their deci-
sions and behavior influence whether they experience a good outcome μH or
an adverse outcome μL. The influence on personal outcomes is through effort
exerted in seeking to ensure a good outcome and to avoid an adverse outcome.
Personal behavior is then subject to moral hazard.

Moral hazard occurs when the presence of insurance influences personal-
effort decisions.

We shall elaborate on moral hazard. There cannot be moral hazard when per-
sonal outcomes are purely a matter of luck or fate – which is the case that we now
consider.
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A. Uncertain incomes and the demand for insurance
Good or bad luck expressed in μH or μL can be due to innate ability that
reflects inherited characteristics. Luck is also reflected in whether the family and
peer environment encourage children to study to improve future income-earning
prospects. Children cannot choose their own abilities or families. Obligations may
also be present to care for small children without the assistance of a partner; peo-
ple may be unemployed; or changes in financial markets may reduce market val-
ues of personal assets. Genetic predispositions in health affect income, or people
can have good or bad luck with health. They can also have good or bad luck with
partners and in marriage; divorce often reduces personal incomes.

A veil of ignorance
To express the uncertainties over which people have no control, we use the
metaphor of a veil of ignorance.

The veil of ignorance is a metaphor for conditions under which people
know nothing about their future selves.

The metaphor of the veil of ignorance is counterfactual because people, in fact,
do know who they are. However, we can nonetheless consider the decisions that
people, in principle, would make under conditions of anonymity behind a veil of
ignorance in which they know nothing about their future selves – or as if they
have not yet been born.

People behind a veil of ignorance know the income distribution in the society
into which they will be born. Based on our illustrative specification of the real-
izations of μ, the income distribution has half of a population with high pre-tax
income and half with low pre-tax income. The people behind a veil of ignorance
know to which society they will belong.1

Risk aversion and insurance
People are usually risk averse. The degree of risk aversion can be behaviorally
inferred by asking people how much they are prepared to pay to avoid a fair
gamble (when they stand to win or lose a sum of money with equal probability):
the more a person is prepared to pay to avoid a fair gamble, the greater is the
person’s risk aversion. A person who is willing to pay nothing to avoid a fair
gamble is risk neutral. We can, for example, ask someone, “How much are you
prepared to pay to avoid a fair gamble where you will gain or lose $1,000 with
equal likelihood?” The expected value of this gamble is zero. Risk-averse people
are not indifferent between this fair gamble and having zero with certainty. They

1 In section 3 of this chapter, we shall consider global social insurance when people behind a veil of
ignorance do not have this information.
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Figure 7.2. Risk aversion and insurance.

are prepared to pay a sum of money to avoid the fair gamble. The more they are
prepared to pay, the more risk averse they are.

A person who is prepared to pay to avoid a fair gamble values additions to
income less than income losses; therefore:

For risk-averse people, the marginal utility of income is declining.

In figure 7.2, individual utility U(y) increases with personal income y. The
slope of the utility function U(y) is the marginal utility (MU) of income, which
decreases as income y increases; hence, indicating risk aversion.2

We have previously referred to marginal utility MU as marginal benefit MB.
We shall now use marginal utility MU and marginal benefit MB interchangeably.

The utility of having income Ey in figure 7.2 is U(Ey). Low income yL provides
utility U(yL) and high income yH provides utility U(yH). Expected utility EU is
the average of the utilities U(yL) and U(yH).3

The fair gamble that is being offered is the chance of having low income yL or
high income yH with equal probabilities of 50 percent. Ey = yA is the expected
income provided by the fair gamble.

The fair gamble is also a gamble over utilities U(yH) and U(yL). Expected
utility from participating in the fair gamble is EU, which is the utility obtained

2 Risk aversion can be measured by the rate at which the MU of income (the slope of the utility
function) declines as income increases. A measure of risk aversion is the elasticity of MU with
respect to income, known as relative risk aversion.

3 Expected (or average) utility EU is found by joining the points of utility from low and high income
on the utility function and finding the midpoint of the straight line that joins these two points.
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on average from a lottery that gives the utilities U(yH) and U(yL) with equal
probabilities.4

EU is an average utility that is never attained. The income yC in figure 7.2 gives
the same utility as EU with certainty.

The income yC is the certainty-equivalent income for the fair gamble that
gives expected income Ey and expected utility EU.

The certainty-equivalent income yC gives the individual EU but with no risk.
A risk-averse person whose utility is shown in figure 7.2 is prepared to pay

to avoid the fair gamble on future income and to receive instead the income
yC with certainty. How much is the individual prepared to pay to avoid the fair
gamble?

With the same utility EU equivalently obtainable from either the fair gamble
that has average or expected income Ey = yA or from having the income yC with
certainty, we see in figure 7.2 that the amount that the individual is prepared to
pay to avoid the fair gamble is maximally:

ρ = Ey − yc > 0. (7.7)

The positive value of ρ, which is a payment to avoid risk, confirms risk aversion.

Ex-ante equality and ex-post inequality
People behind a veil of ignorance are equal ex-ante: everyone has same utility
function and faces the same uncertainty about future income. People will not
be equal ex-post after emerging from behind the veil of ignorance because some
people will experience μL < 0 and have low income yL and others will experience
μH > 0 and have high income yH. There is, therefore, ex-ante equality but people
face ex-post inequality.

Inequality aversion
We can reframe the question “How much are you prepared to pay to avoid the
fair gamble?” as “How much are you prepared to pay maximally to personally
avoid ex-post inequality when you and someone else confront the fair gamble
and one of you will have high income and the other low income?” The answer to
this latter question is again the value of ρ in expression (7.7). The desire to avoid
ex-post equality is not a matter of ideology or principle. The issue is personal.
By paying ρ in expression (7.7) and obtaining in return the certainty-equivalent
income yC, the person avoids personal exposure to the risk of having low
income – but also forgoes having high income.

4 Because of risk aversion, in figure 7.1, U(Ey) > EU. For a person who is risk-neutral, the utility
function U(y) is linear and U(Ey) equals EU.
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Insurance markets
In return for a person paying ρ, an insurance company is prepared to bear the
risk associated with income uncertainty. The insurance company provides every-
one with the certain income yC so that individuals’ incomes no longer depend
on whether a person experiences μL or μH. Behind the veil of ignorance and
therefore before knowing whether they will be lucky or unlucky in life, people
agree that in return for receiving yC with certainty, they will transfer their future
income, be it yH or yL as the case may be, to the insurance company. In bearing
all risk and providing future income yC to everyone with certainty, the insurance
company provides complete insurance. The complete insurance spreads risk and
results in ex-post income equality.

Complete insurance makes personal income independent of whether a per-
son experiences a bad or good outcome.

The insurance company receives a payment on average of yA = Ey from each
person. Because the insurance company pays out yC per person, the profit of the
insurance company is ρ = (Ey − yC) per person. Profit for the insurance company
is ensured by the law of large numbers, which states that sufficient repetitions
make objective probabilities actual probabilities.5

The profits of the insurance company depend on risk aversion. A linear utility
function would indicate risk neutrality and ρ = 0. That is, risk-neutral people
are not prepared to pay to avoid risk. Risk-neutral people provide an insurance
company with no profit.

The gain from competitive insurance markets
The risk-averse people whose common utility function is shown in figure 7.2 are
indifferent between participating in the fair gamble and paying ρ to an insurance
company to avoid the fair gamble. If they could pay less than ρ for insurance,
they would gain from insurance. Competition in the insurance market reduces
the price of insurance below ρ. When competition in the insurance market elimi-
nates above-competitive profits, ρ is the personal gain from insurance for insured
individuals.6

Mutual risk-sharing contracts
Rather than use an insurance market to “buy” insurance, risk-averse people
could agree to a contract whereby they cooperate to mutually pool (or share)
risk associated with personal future incomes. The agreement to share risk would

5 That is, flip a coin 10 times and the result may not be half heads and half tails, but for 100 flips of
the coin, the outcome will be close to half. This occurs although the outcome of each flip of the
coin is independent of the outcome of the previous flip. Insurance companies confront no risk when
objective probabilities of outcomes are known. For events that require large unpredictable payouts,
insurance companies may reinsure; that is, they may spread risk among themselves.

6 Administrative costs of insurance companies reduce the benefits from competitive insurance mar-
kets below ρ.
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duplicate the outcome of a competitive insurance market. As in competitive
insurance markets, ρ is the personal gain, from the mutual risk-pooling agree-
ment.

Efficiency and social justice through insurance
The voluntary pooling of risk through either competitive insurance markets
or mutual risk-sharing contracts is efficient. Pareto improvement takes place
because all people gain ρ from the risk sharing. A rule for social justice is equal
treatment of equals. Equals are treated equally through the insurance contract
because people who are equal ex-ante behind the veil of ignorance are also equal
ex-post: the complete insurance gives them yC independently of whether they will
experience the fortunate outcome μH or unfortunate outcome μL. Hence, with
social justice defined as ex-post income equality after the realization of μ:

Insurance markets efficiently ensure social justice.

Revealed information
People seek insurance because of uncertainty or risk.

Revealed personal information is an impediment to insurance.

For example, the information provided through the human-genome project,
which has identified human genes and allows people to be categorized in accord
with risk of different diseases, impedes health insurance. If everyone’s health
risks could be perfectly identified, no health-insurance contract would be possible
because there would be no risk to be pooled through insurance.

Social insurance
Behind a veil of ignorance, personal information is not revealed and insurance
companies would be willing to provide insurance contracts. The insurance com-
panies would enter into contracts to provide the certainty-equivalent income yC

after people know whether they have experienced good or bad outcomes. How-
ever, there are, of course, no insurance companies behind the veil of ignorance;
we shall not extend the metaphor to include the presence of insurance companies
behind the veil of ignorance. Behind the veil of ignorance, people would agree to
a mutual risk-sharing contract whereby those people who will have experienced
a good outcome pay people who will have experienced a bad outcome. How-
ever, enforceable contracts cannot be written behind the veil of ignorance. We
therefore now introduce government. After μ is determined and people know
whether they have high or low incomes, a government takes the responsibility
of enforcing compulsory social insurance (for the society) as if the insurance
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contract had been determined when people were anonymous behind a veil of
ignorance.

Insurance through government is social insurance because everyone in
society is included in the social-insurance contract and participation is
compulsory.

Therefore, through the legal monopoly on coercion and the ability thereby to
compel payment of taxes, governments ensure that the people who experienced
the good outcome μH make compensatory income transfers to people who expe-
rienced the unfortunate outcome μL. This is the contract to which risk-averse
people behind the veil of ignorance would have agreed. The government is there-
fore enforcing the contract that risk-averse people would have wanted when they
confronted risk about their future incomes.

B. Social welfare functions and social
insurance contracts

Choice of a social-insurance contract behind the veil of ignorance – to be
implemented through government when people will know who they are – is
correspondingly choice of a social welfare function.

A social welfare function
The objective of maximizing {W = B − C} can guide public-policy decisions when
the social objective is efficiency. When the objective is social justice, the objec-
tive is to maximize a social welfare function, which includes judgments about the
distribution of benefits and costs among the people in a population.

With n people in a society, a social welfare function measures total welfare W
of the population as:

W = f (U1, U2, U3, . . . , Un). (7.8)

Total social welfare W thus depends on values of the individual utilities Ui of
the people in the population. In expression (7.8), social welfare depends only
on personal utilities of the population. The social welfare function is therefore
described as utilitarian.

Social welfare and Pareto improvement
Pareto improvement increases social welfare. That is, if the utility Ui of any per-
son i increases and everyone else’s utility remains constant:

∂W
∂Ui

= ωi > 0, i = 1, . . . , n. (7.9)

In expression (7.9), ωi is an individual’s social weight in the measurement of social
welfare. Expression (7.9) therefore states that every person has positive weight
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Figure 7.3. (a) Pareto improvement and social welfare. (b) Social welfare contours and
anonymity.

in the measurement of society’s total welfare. Thus, if any person is better off
(and no one is worse off), society is better off. Figure 7.3a shows a social welfare
function for a society composed of two people. Social welfare is constant along
the contours W1 and W2, where W2 indicates higher social welfare than W1. Con-
sistent with expression (7.9), Pareto-improving change from point 1 to point 2
increases social welfare. However, Pareto improvement is not necessary for social
welfare to increase. In figure 7.3a, a move from point 1 to point 3 increases social
welfare, even though person 1 has lost. Society is also indifferent between points
1 and 4, although person 1 is better off at point 1 and person 2 is better off at
point 4.

Social welfare increases whenever there is Pareto-improving change.

Social welfare can increase without Pareto-improving change (that is, even
though a person is made worse off).

Interpersonal comparisons of utility
In figure 7.3a, interpersonal comparisons of utilities are being made.

An interpersonal comparison of utilities is a judgment about comparative
values of different people’s utilities.

Interpersonal comparisons allow judgments about how changes in different
people’s utilities affect social welfare.

A common utility function for the population behind the veil of ignorance
provides the means of interpersonal comparisons of utility through a cardinal



Social Justice and Insurance 501

measure of utility.7 The common utility function rules out the possibility of a
judgment that two people with the same income benefit differently – or have dif-
ferent utilities.

A common utility function preempts privilege or prejudice that would be
present if some people were to be regarded as being capable of benefiting
more from income than others.

Anonymity
Privilege or prejudice is also preempted by anonymity in the social welfare func-
tion. Figure 7.3b shows a social welfare contour that is symmetric around the
equal-utility 45◦ line. The symmetry ensures that the shape of the social welfare
contour is independent of the identities of the people whose utilities are mea-
sured on the axes. It does not matter, then, from the viewpoint of treatment by
the social welfare function whether someone is (or will be) person 1 or person 2.8

Supplement S7B: An impossibility theorem for social aggregation

Social welfare functions were introduced by Abram Bergson (1914–2003) in
1938 and were further developed by Paul Samuelson (1947; Noble Prize in
economics, 1970). The social welfare function is often described in economic
literature as maximized by a social planner (also called a benevolent dictator),
who decides on production and determines consumption for the people in a
population. Bergson had worked in the Soviet Union’s government planning
agency before arriving after World War II in the United States, where he
taught at Columbia and Harvard universities. Supplement S7B describes a
conclusion expressed in a theorem by Kenneth Arrow (1950; Nobel Prize in
economics, 1972) that it is generally impossible to aggregate the preferences
of people in a society to obtain a social welfare function that represents stable
social preferences. Arrow proposed that a social welfare function would gen-
erally require a dictator to choose social preferences. When we studied voting,
we saw that cycling over alternatives could occur indefinitely, unless a par-
ticular voter could determine the agenda for voting. Determining the agenda
is equivalent to dictatorship because the person determining the agenda also
determines the outcome of voting. Arrow called his conclusion an “impossi-
bility theorem” because of the demonstration of the impossibility of a social

(continued)

7 When the measurement of utility is ordinal, the utility function only ranks personal outcomes of the
same individual. With ordinal utility, we could therefore not compare the consequences of distribut-
ing income in different ways among people – although, when Pareto improvement takes place, we
could with ordinal utility conclude that social welfare has increased.

8 The social welfare contour in figure 7.2b has the same symmetric shape whichever direction we
move from point 1 on the 45◦ line. Points 2 and 3 are the same distance from point 1 and are the
same distance from the origin.
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Supplement S7B (continued)

welfare function. Arrow’s impossibility theorem will not hinder us in asking
questions about social justice. Arrow’s theorem does not apply when, as in
our case, utility is cardinal and interpersonal comparisons can be made. We
shall also not require the Bergson–Samuelson social planner because we
limit the scope of application of the social welfare function to choice behind
the veil of ignorance, where all people are viewed as being identical in not
knowing who they will be and in having the same utility function.

Distribution of predetermined income
The social welfare function can be used to describe a decision behind the veil of
ignorance about how a predetermined amount of income Y will be divided, after
people will have emerged from behind the veil of ignorance. Person 1 will receive
income y1 and person 2 will receive income y2, with:

Y = y1 + y2. (7.10)

Utilities of the two people from the distribution of income y1 and y2 evaluated by
the common utility function are:

U1 = U(y1), U2 = U(y2). (7.11)

In figure 7.4a, the frontier SV shows the utilities possible for the two people from
different possible distributions of income. SV is the utility-possibility frontier.

The utility-possibility frontier shows the distribution of utilities possible
from distribution of a given amount of income.
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Figure 7.4. (a) Distribution of a predetermined amount of income. (b) Distribution of income
with nonidentical utilities.
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All distributions of the income Y along the utility-possibility frontier SV in
figure 7.4a are Pareto-efficient.9 Because of identical utility functions and dimin-
ishing marginal utility of income, the frontier SV is symmetrically concave around
the equal-utility 45◦ line.10 Maximal social welfare W2 is achieved at point E on
the 45◦ line by equal division of the income to achieve ex-post equality of income
and utility.

Nonidentical utilities
How is social welfare maximized if people are not viewed as having identical util-
ity functions? Figure 7.4b shows the utility-possibility frontier SV when person 2
is defined as having greater personal capability for enjoyment of income than per-
son 1. Giving the entire income Y to person 2 gives that person utility OV, which
exceeds the utility OS of person 1 from the entire income Y. Social welfare now
is not maximized through equality at point E but rather at point H, where utility
is higher for person 2 than for person 1. The outcome is privilege for person 2,
through a claim of superior capacity of person 2 to benefit from income. We shall
proceed with identical utility functions based on equal capacities of people to
benefit from income.

Social insurance and private insurance
The outcome of the equality of incomes through income distribution to maxi-
mize social welfare is the same as the complete-insurance outcome that would
be achieved through private-insurance markets. Private insurance is voluntary.
Income transfers through government are involuntary, financed by compulsory
taxes. The compulsory taxes introduce an excess burden of taxation. The income
Y does not spontaneously become available for distribution but rather is earned
through productive activity of people; the earned income is then redistributed
through taxes and budgetary spending; the redistribution requires taxes for
which there is an excess burden.

The leaky bucket of redistribution
The efficiency losses through the excess burden of taxation result in a “leaky
bucket” of redistribution. The leaky bucket is not present when income is

9 At any point along SV (for example, point F), one person cannot be made better off without the
other person being made worse off.

10 If all income is given to person 1, the outcome in figure 7.4a is at point S. If all income is given to
person 2, the outcome is at point V. Because utility functions are identical, person 1’s utility OS
from the entire income Y is the same as the utility OV when person 2 is given the entire income Y.
That is, OS = OV. Divisions in which each person receives some part of Y result in outcomes along
the utility-possibility curve SV between points S and V. The concavity of SV is due to declining
marginal utility from additional personal income. If the society, for example, is at point S where
person 1 has the entire available income Y and person 2 has nothing, and some income is then
given to person 2, because of diminishing marginal utility, person 1 loses less than person 2 gains.
For example, the transfer of income to person 2 at S moves the society to point F, where person 2
has gained more than person 1 has lost.
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Figure 7.5. (a) The leaky bucket of redistribution and the taxpayer. (b) The transfer recipient
and the leaky bucket of redistribution.

redistributed without taxation under the voluntary contracts of a private-
insurance company.11

The efficiency losses due to the excess burden of taxation result in a leaky
bucket of income redistribution.

If income transfers are financed by government borrowing, the taxes and excess
burdens – and the leaky bucket – are in the future.

The source of the leaky bucket of income redistribution
The source of the leaky bucket of income redistribution is shown in figures 7.5a
and 7.5b. In figure 7.5a, person 1 is taxed. SL1 is person 1’s labor-supply func-
tion. At a given market-determined hourly wage w1, person 1 chooses to work L1

hours. An income tax at rate t reduces the post-tax wage to w1(1 − t) and leisure
is substituted for work. Hours worked decline to L11. The tax revenue that per-
son 1 pays to the government is shown by the shaded rectangle in figure 7.5a and
the excess burden of taxation is area BCD.

The revenue from taxing person 1 is given to person 2. The income transfer
may require person 2 not to work, which makes person 2 unproductive. Alter-
natively, the tax revenue can be used to subsidize person 2’s market-determined
wage. Figure 7.5b shows person 2’s labor-supply function SL2 and market wage
w2. A subsidy of s for each hour worked increases person 2’s post-transfer wage
to w2(1 + s). Person 2 responds by increasing hours worked from L2 to L22.
The income transfer received by person 2 is shown by the rectangle in fig-
ure 7.5b, which is equal to the rectangle showing tax revenue in figure 7.5a. The

11 There is, of course, no excess burden of taxation from voluntary market transactions – in this case,
in the insurance market.
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wage-subsidy to person 2 results in an efficiency loss indicated in figure 7.5b by
the area JVZ.12

Persons 1 and 2 are making substitution decisions between labor and leisure;
therefore, the utility function now includes leisure as well as income. The substi-
tution responses are the sources of the excess burden of taxation.

By adding the efficiency losses BCD in figure 7.5a and JVZ in figure 7.5b, we
obtain the loss from the leak in the bucket of redistribution.13 The loss is personal.
Person 1 as taxpayer bears the loss BCD. Similarly, the efficiency loss JVC is a
subtraction from the benefit to the recipient of the income transfer.

There are further leaks, or losses, because of costs of tax administration and
costs of taxpayers’ compliance with tax laws. An additional cost is public spending
on the government bureaucracy that sends social workers to certify a recipient’s
eligibility for the income transfers and that administers the income transfers to
the recipients.

When behind the veil of ignorance, people do not know whether they will
be lucky and have a good outcome μH or unlucky and have a bad outcome μL;
therefore, they do not know whether they will be taxpayers or beneficiaries of
income transfers. However, because they personally bear the efficiency losses of
the leaky bucket and other administrative costs of income redistribution, people
behind the veil of ignorance take account of the efficiency losses when deciding
on how income should be redistributed when they will have emerged from behind
the veil of ignorance.

Feasible redistribution
The leaky bucket of income redistribution defines feasible redistribution.
Although people are anonymous behind the veil of ignorance, we can label two
people behind the veil of ignorance as person 1 and person 2. In figure 7.6, points
F1 and F2 on the utility-possibility frontier SV show alternative utilities obtained
through market pre-tax incomes after persons 1 and 2 have emerged from behind
the veil of ignorance. Outcome F1 is favorable for person 1 and outcome F2

is favorable for person 2. The higher utility for person 1 at F1 and the higher
utility for person 2 at F2 may reflect greater ability, more fortunate family cir-
cumstances, or better educational opportunities. Viewed from behind the veil of
ignorance, F1 and F2 are equally likely and are symmetric. Behind the veil of
ignorance, people are identical and there is ex-ante equality. At F1 or F2, people
know who they are and there is inequality.14

12 Person 2’s valuation of the income transfer in terms of leisure or free time is given by the area
under the supply of labor function between w2 and w2(1 + s). This area is less than the income
transfer by JVZ because of the opportunity cost in terms of free time or leisure of supplying labor.

13 If the income transfer is $10,000, if BCD is $1,500, and if JVZ is $1,000, the leak in the bucket is
$2,500. There has then been a 25 percent loss through the leaky bucket.

14 F1 is the same distance from point S as F2 is from point V. F1 and F2 are therefore the same distance
from the equal-utility point E.
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Figure 7.6. Incomplete insurance with a leaky bucket of redistribution.

Because of the leaky bucket, point E with social welfare W2 now is not feasible.
Redistribution along SV could only take place if people supplied labor without
regard for reward or, equivalently, if incentives did not affect personal decisions
to be productive.

The leaky bucket determines feasible income redistribution beginning from
either F1 or F2. Feasible redistribution is along F1A if the market outcome is at
F1 and along F2A if the market outcome is at F2.

The excess burden of taxation increases with the tax revenue collected.15 Out-
comes along F1A and F2A thus lie increasingly farther inside SV as we leave F1

and F2 because of the greater tax revenue required for greater income redistri-
bution.

Social welfare is maximized in figure 7.6 subject to the leaky bucket of redis-
tribution. If the outcome after emerging from behind the veil of ignorance has
been point F1, the society maximizes social welfare by redistribution of income
to attain point 1. If the outcome after emerging from behind the veil of igno-
rance has been point F2, the society maximizes social welfare by redistribution of
income to attain point 2.

The income redistribution increases social welfare: the initial predistribution
social welfare is W0 and the postdistribution social welfare is W1. Point A would
result in ex-post equality through redistribution and is feasible. However, social
welfare at point A is less than W1.16

15 See chapter 4.
16 In figure 7.6, the changes in the utilities of the two people in the movement from F1 or F2 to point

1 or point 2 include the consequences of the changes in leisure. Although income is lost by the
person who pays the taxes that finance income redistribution, the taxpayer gains leisure through



Social Justice and Insurance 507

The leaky bucket and economic growth
We have described the leaky bucket as affecting levels of income and utility. The
leaky bucket also affects growth of income. Disincentives of high taxes and exten-
sive income redistribution deter not only labor supply but also investment, includ-
ing investment in personal future ability to earn income (or human capital).

Through effects on economic growth, the efficiency costs of the leaky bucket
are expressed in lower future as well as present incomes.

C. Choice of social insurance behind a veil of ignorance
Figure 7.6 describes a social insurance contract that redistributes income from F1

to point 1 or from F2 to point 2, depending on who has experienced the fortunate
and unfortunate random outcomes μH and μL and thereby who has higher and
lower market-determined income.

Maximizing a social welfare function behind the veil of ignorance specifies
the properties of a social insurance contract to be implemented when people
emerge from behind the veil of ignorance.

Choice of a social welfare function is thus important because of the correspond-
ing choice of social insurance. Many possible social welfare functions and associ-
ated social insurance contracts can be chosen behind the veil of ignorance. The
limiting cases are associated with Jeremy Bentham and John Rawls, who lived
centuries apart. We have been using a social welfare function that is an interme-
diate case between the two limiting cases of Bentham and Rawls.

Bentham
The social welfare function associated with the English political economist
Jeremy Bentham (1748–1832) is based on seeking “the greatest good for the
greatest number.”17 Bentham’s objective has been interpreted as implying that
social welfare is defined by the sum of the utilities of the people in a population.
For n people, the Bentham social welfare function is:

W =
n∑

i=1

Ui . (7.12)

substitution that decreases hours worked. If income is transferred through a wage subsidy, the
income recipient loses leisure. An explanation of the concavity of the utility-possibility frontier
now cannot rest on diminishing marginal utility of income alone but needs to be supplemented by
the presence of leisure in the utility function as well as income.

17 Bentham believed that it would be possible one day to measure individual capacities for enjoy-
ment, which would allow objectively comparable measurement of different utilities of different
people.
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Figure 7.7. (a) Bentham’s measure of social welfare. (b) The Bentham social insurance
contract.

The Bentham social welfare function gives all people equal social weights (equal
to 1). We see that only the sum of utilities matters for measurement of Bentham
social welfare; the distribution of utilities does not matter. For two people, Ben-
tham social welfare is:

W = U1 + U2. (7.13)

The dashed lines with 45◦ slope in figure 7.7a show constant levels of Bentham
social welfare.18

Figure 7.7b shows the social insurance contract associated with the Bentham
social welfare function. Points F1 and F2 are the equally likely market-determined
outcomes for persons 1 and 2 (the utility-possibility frontier SV if there were
no leaky bucket is not shown in figure 7.7b). Feasible redistribution possibilities
determined by the leaky bucket are along F1A and F2A. Beginning from either
point F1 or point F2, income redistribution increases social welfare from W0 to
W1.19

Because utilities are not equalized at points 1 and 2:

Bentham provides incomplete insurance.

Complete insurance would bring the society to the 45◦ line at point A. At point
A, Bentham social welfare is lower than W1.

18 When Bentham social welfare is constant, dW = 0 = dU1 + dU2. The slope of a social welfare
contour is therefore −1.

19 If F1 is the outcome after people’s identities and market-determined incomes are known, social
welfare is maximized by redistribution of income from person 1 to person 2 along F1A to point 1.
If the market outcome is at F2, the redistribution is along F2A to point 2.
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Figure 7.8. (a) Rawls’ measure of social welfare. (b) Complete insurance with Rawls’ social
insurance contract.

Rawls and the weakest link
The philosopher, John Rawls (1921–2002), who taught at Harvard University,
proposed that maximizing social welfare requires maximizing the utility of the
worst-off person in society. If a society is as strong as its weakest link, the worst-
off person in the society is the weakest link. Rawls proposed that people behind
the veil of ignorance, not knowing who they will be, would wish all attention
to be focused on improving the circumstances of the most unfortunate person –
who perhaps they will be. After having done the best that is possible for the most
unfortunate person, a society could then proceed to maximize the utility of the
next most disadvantaged person, and so on. Throughout this procedure, only the
utility of the worst-off person ever matters for defining social welfare.

The Rawls social welfare function is of the max–min form:

W = max{min U}. (7.14)

That is, social welfare is maximized when the utility of the person who has mini-
mum utility is maximized.

Figure 7.8a shows the Rawls measure of social welfare. Because only improve-
ments in the well-being of the poorest person count as improving social welfare,
the Rawls social welfare function does not satisfy the condition that a Pareto-
improving change increases social welfare. The right angles at the 45◦ line indi-
cate that there is no trade-off in social welfare between making richer and poorer
people better off. Only the utility of the worst-off person counts in determining
social welfare.20

20 Above the 45◦ line in figure 7.8a, person 1 has higher utility than person 2, so social welfare cannot
increase unless the low-utility person 2 becomes better off. A move from point 1 to point 2 does
not change social welfare because, although the utility of better-off person 1 increases, there is no
change in the utility of less-well-off person 2. There has been a Pareto improvement (person 1 is
made better off and person 2 is no worse off). However, social welfare does not increase because
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Figure 7.9. (a) Limiting cases of social welfare and social insurance contracts. (b) The slope
of a social welfare contour expresses relative social weights.

Figure 7.8b shows social insurance through choice of the Rawls social wel-
fare function. Beginning from market-determined utilities at either point F1 or
point F2 where social welfare is W0, social insurance calls for redistribution along
F1A or F2A until ex-post equality is achieved at point A. Insurance at point A
is complete because ex-post utilities after taxation and redistribution are equal.
The social insurance contract increases social welfare from predistribution W0 to
postdistribution W1.

The Rawls social welfare function provides complete insurance.

Although the Rawls social welfare function results in complete insurance and
thereby in ex-post equality, the Rawls objective is not ex-post equality. Rather,
ex-post equality is the consequence of the Rawls objective of maximization of the
utility of the worst-off person. We shall presently see that because of the Laffer
curve and limitations on tax revenue, complete insurance and ex-post equality
are not necessary consequences of the Rawls definition of social welfare.

Bentham and Rawls as limiting cases
Figure 7.9a shows how Bentham and Rawls are limiting cases of social welfare
functions. Also shown is a symmetric social welfare function that is intermediate
between Bentham and Rawls.

Bentham and Rawls are limiting cases because Bentham cares only about the
sum of utilities and not the distribution of utilities. Rawls cares only about distri-
bution of utilities and, in particular, the utility of the worst-off person.

How do we interpret the social welfare function in figure 7.9a between Rawls
and Bentham? Figure 7.9b shows a contour of the intermediate social welfare

the utility of the person who is the “weakest link” in the society has not increased. Rawls’s measure
of social welfare is increased by a move from point 1 to point 3 because this change increases the
utility of worse-off person 2.
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function. Along the contour, the two people’s social weights change. The two
people have equal social weights only at the 45◦ line at point H where their util-
ities are equal. Away from the 45◦ line, the person with lower utility has greater
social weight. For example, at point A, where person 1 has higher utility than
person 2, the slope of the social welfare contour indicates greater social weight
for low-utility person 2 than for high-utility person 1.

If the social welfare function in figure 7.9b were chosen behind the veil of igno-
rance, the two people (not yet knowing their future outcomes in life) will have
agreed that social welfare will be regarded as constant when high-utility person
1 at point A gives up utility AB to provide the smaller amount of utility BD to
low-utility person 2. The agreement behind the veil of ignorance will have spec-
ified that whoever will be the lower utility person will have higher social weight.
Through the slope of social-welfare contours, the agreement behind the veil of
ignorance will also have specified social aversion to inequality. Social aversion to
inequality is measured by the amount of utility that can be taken from a high-
utility person and transferred to a low-utility person while keeping social welfare
constant. In figure 7.9b, social aversion to inequality thus increases with depar-
ture (in either direction) from equality at point H.21

The slope of a welfare contour of a social welfare function expresses social
aversion to inequality.

Bentham and Rawls are limiting cases of aversion to inequality.

Figure 7.10a compares Bentham and Rawls when there are no excess burdens
of taxation and so no leaks in the bucket of redistribution, as would happen if
people did not respond to labor-market incentives and worked and supplied labor
without regard for personal reward. Beginning from market outcomes at either
point F1 or point F2, Bentham and Rawls both provide complete insurance at
point E – as does any symmetric social welfare function between that of Rawls
and Bentham.

With no leaks in the bucket of redistribution, aversion to inequality does not
affect social insurance based on a symmetric social welfare function: any
symmetric social welfare function provides complete insurance and results
in postdistributional ex-post equality.

21 The same conclusion about the slope of the welfare contour applies when person 2 has high utility
and person 1 has low utility. Constant social welfare along a social welfare contour implies:

dW = ω1dU1 + ω2dU2 = 0,

where ωi is the weight of individual i in social welfare. The slope of a social welfare contour is:

dU1

dU2
= −ω2

ω1
.

At point H, the weights in figure 7.9b are equal and the slope of the social welfare contour is −1.
The slope changes with departure from equality at point H, with the low-utility person being given
increasingly greater relative social weight as inequality increases.
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Figure 7.10. (a) With no leaky bucket, Bentham and Rawls provide complete insurance.
(b) An extremely leaky bucket: Rawls continues to provide social insurance but Bentham
provides no social insurance.

Figure 7.10b shows, in contrast to absence of a leaky bucket, choice of social
insurance with an extremely leaky bucket. The feasible redistribution frontiers
F1A and F2A fall away precipitously (linearity is for exposition) as redistribu-
tion takes place. For Bentham, no possible ex-post redistribution of income can
improve on an agreement behind the veil of ignorance to remain at the market-
determined outcomes at points F1 or F2.22 A Bentham social welfare function
now results in no social insurance because the efficiency costs of redistribution
are too high to warrant any redistribution taking place. Rawls’s measure of social
welfare, however, is greater at the complete-insurance outcome at point A than
at the market-determined outcomes at point F1 or point F2. Rawls therefore con-
tinues to provide complete insurance notwithstanding the very leaky bucket of
redistribution.23

The comparisons in figures 7.10a and 7.10b show that:

Social insurance contracts associated with different social welfare functions
differ because of different sensitivities of social welfare functions to the effi-
ciency costs of redistribution through the leaky bucket.

Bentham is the most sensitive to efficiency costs of redistribution through the
leaky bucket. Rawls is not at all sensitive to efficiency losses as long as the worst-
off person is not harmed.

22 Bentham postdistribution points 1 and 2 in figure 7.7b coincide in figure 7.10b with the initial
market income-distribution points F1 and F2.

23 No redistribution, of course, will occur with either Rawls or Bentham (or any social welfare func-
tion) if society happens to emerge from behind the veil of ignorance to find itself on the 45◦ equal-
utility line.
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Figure 7.11. (a) The Laffer curve as a constraint on redistribution. (b) Social insurance with
a revenue constraint.

The Laffer curve and income redistribution
We saw in chapter 4 that the Laffer curve limits the amount of tax revenue that is
available for redistribution of income. Figure 7.11a shows the Laffer curve for a
taxpayer who is financing income transfers. Tax revenue is maximized at the tax
rate tM. A rate of taxation in excess of tM reduces utility of both the taxpayer and
the recipient of an income transfer that the taxpayer’s taxes finance. The taxpayer
loses because, beyond the tax rate tM, the rate of taxation and the excess burden
increase. The recipient loses because, beyond the tax rate tM, there is less revenue
available to be redistributed.

After emerging from behind the veil of ignorance, person 1 may find that she
has high income and therefore is the taxpayer. Income redistribution therefore
begins from point F1 in figure 7.11b. Departures from F1 increase the tax rate
and the excess burden of taxation, thereby decreasing utility U1 of person 1, who
is the taxpayer. The taxpayer’s utility U1 thus declines along the feasible utility-
possibility frontier F1G1A.

Between points F1 and G1, the utility U2 of person 2 – who is the transfer
recipient – increases because increases in the rate of taxation along the Laffer
curve increase tax revenue available for redistribution. At point G1, the tax rate
has reached tM and tax revenue available for redistribution has been maximized.
Increases in the tax rate beyond tM reduce the tax revenue that person 1 provides
for transfer to person 2, thereby decreasing the utility U2 of the transfer recipi-
ent. Therefore, after point G1, utility U2 of the recipient of the income transfer
declines.24

24 The same symmetry occurs if, after emerging from behind the veil of ignorance, person 2 is
revealed as the taxpayer and person 1 is revealed as the income recipient. The feasible utility-
possibility frontier is then F2G2A. After point G2, further increases in the tax rate reduce the
utilities of both the taxpayer person 2 and the income recipient person 1.
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Rawls subject to the Laffer curve
In figure 7.11b, because of the revenue constraint imposed by the Laffer curve,
Rawls no longer provides complete insurance. Insurance through Rawls is incom-
plete at either point G1 (if the initial market-determined outcome is at point F1)
or point G2 (if the initial market-determined outcome is at point F2). The incom-
plete insurance increases social welfare as measured by the Rawls social welfare
function from W0 to W1. Increases in taxation beyond G1 or G2 reduce the utility
of the worse-off person (who is person 2 if the initial market-determined income
distribution was at point 1 or person 1 if the initial market-determined distribu-
tion was at point F2). A Rawls social welfare function or social insurance contract
therefore ceases redistributing income at point G1 or point G2.

The Laffer curve can prevent complete insurance when Rawls is chosen.

The Rawls social welfare function has a supreme-value objective in seeking
maximum utility for the worst-off person: nothing other than the utility of the
worst-off person matters.

A supreme-value objective is sought without compromise; there are no
trade-offs allowed in the quest for the supreme-value objective.

Equality can be a supreme-value objective.25 If the revenue constraint of the
Laffer curve is not an impediment, choosing Rawls is consistent with equality as
a supreme-value objective (as in figure 7.8b).

The difference between Rawls and equality as a supreme value is illustrated in
figure 7.11b, where Rawls stops redistributing at point G1 or point G2 and does
not continue to the ex-post income-equality point A. Although equality would be
achieved at point A, the achievement of equality, by redistributing beyond point
G1 or point G2, compromises the Rawls supreme value of not disadvantaging the
worst-off person.

Bentham and the Laffer curve
Bentham provides incomplete insurance in figure 7.11b at point B1 (if the initial
market-determined outcome is at point F1) or at point B2 (if the initial market-
determined outcome is at point F2). In figure 7.11b, Rawls provides greater insur-
ance (or moves closer to ex-post equality) than Bentham (the Rawls points G1

and G2 are closer to the 45◦ equality line than the Bentham points B1 and B2).
Bentham’s incomplete social insurance contract does not require reaching point
G1 or point G2. Therefore:

Bentham social insurance is not hindered by the revenue constraint of the
Laffer curve.

25 Communism or socialism, in principle, imposes such a supreme value.
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The choice of the social insurance contract
Our focal question is:

Behind the veil of ignorance, will people choose Bentham or Rawls, or a
social welfare function and social insurance contract in between?

We have seen that this question only has meaning when there is a leaky bucket
of redistribution: when there are no leaks in the bucket of redistribution, all sym-
metric social welfare functions result in compete insurance. The choice of the
social insurance contract (or social welfare function) takes place behind the veil
of ignorance, with people aware that there is a leaky bucket of redistribution.
Behind the veil of ignorance, people also know that they will have a common
utility function as in figure 7.2 expressing risk aversion. The common utility func-
tion expressing risk aversion appears in any social welfare function that might be
chosen, be it Bentham, Rawls, or a function in between.

Risk-aversion expressed in the utility function cannot be the reason for
choice of a social insurance contract through choice of a social welfare
function: the utility function is the same in all cases.

The Bentham social welfare function is the sum of personal utilities that
express personal risk aversion; the Rawls social welfare function maximizes the
utility of the worst-off person, who is likewise risk-averse.

Social welfare functions are distinguished by the slopes of their contours, with
Bentham exhibiting no social aversion to inequality and Rawls exhibiting com-
plete aversion. We see that there is a distinction between personal risk aversion
as expressed in the slope of the utility function in figure 7.2 and social aversion
to inequality expressed in the slope of a social-welfare contour. Personal risk
aversion is about personal income. Social aversion to inequality is about ex-post
utilities.

Therefore, the question is:

Behind the veil of ignorance when people do not know how they will fare
in life (although they know the utilities that they will have from different
outcomes), with the same risk aversion expressed in the personal utility
function, which of the different social welfare functions expressing social
aversion to inequality is chosen?

Let us look again at the Bentham social welfare function.26 We shall now see
that Bentham is the rational choice for a social welfare function because choice
of Bentham maximizes expected utility behind the veil of ignorance.

26 The Bentham social welfare function is linear in utilities, which indicates neutrality with regard to
utilities that people have when social welfare is maximized.
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Maximization of expected utility is rational because expected utility assigns
objectively true probabilities to different uncertain outcomes.27

The case for choosing Bentham is that:

Only choice of the Bentham social welfare function is equivalent to maxi-
mizing expected utility behind the veil of ignorance.

To show the equivalence between choosing Bentham and maximizing
expected utility, we consider n people behind a veil of ignorance who know that
after emerging from behind the veil of ignorance, there will be nH people who
will have experienced the good outcome μH and nL people who will have expe-
rienced the unfortunate outcome μL. The population therefore will be divided
as:

n = nH + nL. (7.15)

The social insurance contract requires that the nH people who will experience
good outcomes will pay taxes to finance transfers of income to the nL unlucky
people who will experience bad outcomes. After the Bentham social insurance
contract has been implemented through taxation and income transfers, the nH

lucky people will have high utility U H and the nL unlucky people will have low
utility UL. We have seen that Bentham responds to the leaky bucket of redistri-
bution by providing incomplete insurance; therefore:

U H > UL. (7.16)

The Bentham social welfare function sums utilities of the two groups in the pop-
ulation as:

W = nHU H + nLUL. (7.17)

Behind the veil of ignorance, people do not know whether they will have high or
low utility, but they know that they confront the following objective probabilities
of the two possible outcomes:28

nH

n
= pH = probability of having high income (7.18)

nL

n
= pL = probability of having low income. (7.19)

27 The rationality of maximizing expected utility is based on axioms of rational behavior set out by
John von Neumann and Oscar Morgenstern in 1944. For an exposition of the axioms, see, for
example, David Kreps (1990, pp. 72–81).

28 The probabilities are objective because the probabilities are known to indicate accurately the like-
lihood of the outcomes.
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We obtain expected utility of any person in the population behind the veil of
ignorance by dividing Bentham social welfare in expression (7.17) by the number
of people n in the population:

W
n

= pHU H + pLUL = EU. (7.20)

Because n is a constant, maximizing social welfare W in expression (7.17) is equiv-
alent to maximizing W/n in expression (7.20). Choosing Bentham as the social
welfare function is therefore equivalent to maximizing expected utility of any
person behind the veil of ignorance.

Now consider again Rawls. Rawls gives positive weight in social welfare to
whoever will be the worst-off person and gives zero weight to everyone else.
Rationality requires, however, accounting for the likelihood that after emerg-
ing from behind the veil of ignorance, a person will not be the worst-off person.
Bentham accounts for the possibility that a person could be anyone and gives
weights equal to the objective (true) probabilities of being different people who
experience different incomes.

Bentham’s lottery and the certainty in life offered by Rawls
We cannot compare levels of social welfare measured by Bentham and Rawls
social welfare functions because each social welfare function is a distinct means of
measuring social welfare. However, because we are using a common utility func-
tion to measure personal utility, personal utilities can be compared as outcomes
of choice of different social welfare functions and social insurance contracts.

Figure 7.12 shows social insurance contracts when the Laffer curve does not
restrain income redistribution.29 Rawls eliminates uncertainty from life by pro-
viding complete insurance at point A. By choosing the social welfare func-
tion of Rawls, a population therefore knows with certainty, before emerging
from behind the veil of ignorance, that everyone will have the future personal
utility UC.

Choosing the Bentham social welfare function results in a lottery with out-
comes either at point B1 or point B2. The lottery “prizes” are utilities of either
UH or UL. Expected utility EU from the Bentham lottery is at point B (EU is the
average of the utilities at points B1 and B2).30

29 We now also exclude the illustrative cases in which the efficiency costs of redistribution (the leaks
in the bucket) are either zero or too high for Bentham to warrant redistribution through social
insurance.

30 In the Bentham lottery, the utilities UH and UL are obtained after redistribution of income as
required by the Bentham social insurance contract. In figure 7.2, we described a lottery over high
and low incomes yH and yL. These were incomes before the redistribution through an insurance
contract. Incomes, of course, translate directly into utilities (see figure 7.2), so we can use utilities
as prizes in lotteries.
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Figure 7.12. Possible social insurance contracts.

The lottery from a social welfare function between Bentham and Rawls
Figure 7.12 also shows a lottery based on a social welfare function between Ben-
tham and Rawls. The prizes in this lottery are the high and low utilities symmet-
rically obtained at points C1 and C2. Average utility from this lottery at point
C is less than expected utility at point B from the Bentham lottery.31 The lower
average utility at point C is accompanied by greater equality than provided by
Bentham’s lottery.32 An example of a social welfare function between Bentham
and Rawls is named after John Nash (for whom the Nash equilibrium is named).
The Nash social welfare function takes the form:

W = (U1 − U1O) · (U2 − U2O). (7.21)

Here, U1O and U2O are the utilities that the two individuals have in the absence
of a social insurance contract.33

31 We refer to average utility obtainable from a lottery and expected utility obtainable from the
Bentham lottery. Expected utility from Bentham is a particular case of average utility. How-
ever, expected utility has the particular connotation associated with rationality through objective
weights equal to objective probabilities of outcomes.

32 There is greater ex-post equality at points C1 and C2, which are closer to the 45◦ equality line than
the Bentham points B1 and B2.

33 U1O and U2O are the averages of the personal utilities obtainable in the market-determined out-
comes at points F1 and F2, where people remain in the absence of a social insurance contract
(at points F1 and F2, as shown in figure 7.6, social welfare is the same but personal utilities dif-
fer). More generally, U1O and U2O are the values at the disagreement or “threat” point (threat
of withdrawing from cooperation) when the Nash bargaining solution is used to determine the
distribution of benefits from cooperation. We applied the Nash bargaining solution in chapter 3
to sharing of costs of a public good (the owners of a car and a truck sharing the costs of a
road).
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Avoiding a lottery by choosing Rawls
Expected utility at point B from incomplete social insurance through the Ben-
tham lottery and average utility at point C from incomplete insurance through
the lottery provided by a Nash or other intermediate social welfare function both
exceed the certain utility UC provided by Rawls through complete insurance at
equality point A. However, only Rawls avoids a lottery.

Lotteries in which prizes are lotteries
Reality is more complicated than people experiencing μH or μL after emerging
from behind the veil of ignorance. Uncertainty during the course of life (as dis-
tinct from uncertainty behind the veil of ignorance) makes the “prizes” of the
Bentham lottery other lotteries. The prizes in the lotteries behind the veil of
ignorance are therefore, in effect, lottery tickets that give further probabilities
of different outcomes during the course of life.34

The fundamental choice between social equality and efficiency
The fundamental choice is between social equality and efficiency. Societal choices
through social insurance in figure 7.12 are in between (and including) the Ben-
tham expected-utility point B and the Rawls complete insurance point A. The
choice is thus between being more equal ex-post or being overall better off
through higher average utility for the population. Therefore:

Choice of the social insurance contract through choice of a social welfare
function is a choice between greater efficiency and greater ex-post (post-
distributional) equality.

Bentham is the rational choice, based on the rationality of maximization
of expected utility. Nonetheless, Bentham has not always been chosen. In not
choosing Bentham, societies indicate unwillingness to expose populations to the
Bentham lottery; that is, societies indicate aversion to the social inequality that is
the outcome of the Bentham lottery.

We note again that everyone has the utility function in figure 7.2 and is risk
averse with respect to personal income, independently of the social welfare func-
tion that is chosen. The question in choosing a social welfare function and social
insurance is: How sensitive is a society to the efficiency losses of the leaky bucket
as an impediment to ex-post equality (or complete insurance)? For Bentham, the
efficiency losses of the leaky bucket are an impediment to equality, but not for
Rawls – unless the inefficiency of the leaky bucket were to harm the worst-off
person. The choice in democracies is political.

Political parties take positions on the efficiency-equality spectrum.

34 For example, a good outcome may be a lottery ticket that gives an 80 percent chance of being in
the top 10 percent of earned income and a 20 percent chance of being in the remaining 90 percent.
A bad outcome may be a lottery ticket that gives an 80 percent chance of being in the bottom
10 percent of earned income and a 20 percent chance of having higher earned income.
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Parties of the left prefer ex-post equality. Parties of the right prefer efficiency and
are more prepared to accept the inequality that is the outcome of the Bentham
lottery.

Subjective weights on efficiency and equality
The Nash social welfare function has the smooth contours between Bentham and
Rawls. Another way of representing choices between Bentham and Rawls is to
specify the social welfare function as:

W = pLUL + αpHU H. (7.22)

Here, as in the Bentham social welfare function, PL and PH are the objective
(true) probabilities of unlucky and lucky outcomes μL and μH, and UL and U H

are the low and high utilities that an individual obtains after social insurance (that
is, after taxation and income redistribution have taken place, based on the social
insurance contract). α is a constant, where 0 ≤ α ≤ 1.

The value of α determines the positioning of the social welfare function
between Bentham and Rawls. If α = 0, Rawls has been chosen (because maximiz-
ing social welfare is equivalent to maximizing low utility UL). If α = 1, Bentham
has been chosen (because then expected utility is maximized). A social welfare
function in between Bentham and Rawls has been chosen if 0 < α < 1.35 Fig-
ure 7.13 shows Bentham, Rawls, and an in-between social welfare function.
Whether person 1 or person 2 has high utility U H or low utility UL after taxation
and income redistribution depends on whether an outcome is above or below the
equal-utility 45◦ line.

In figure 7.13, we see again the Bentham lottery with equally likely outcomes
at points B1 and B2 and expected utility at point B. The lottery of the in-between
social welfare function gives equal likelihoods of being at points C1 and C2 with
average utility C. Beginning from Bentham, change in choice of a social wel-
fare function takes place as α declines (from α = 1 for Bentham). The decline
in α decreases high utility U H and increases low utility UL that will be obtained
through social insurance. When α reaches zero, the Rawls outcome at point A
is attained where U H = UL and where utility of people in the society therefore
does not depend on whether a person experienced a good outcome μH or a bad
outcome μL.

35 The Nash function is an example of an intermediate social welfare function with smooth contours.
This is not the case with the general social welfare function in expression (7.22), in which the slope
of the line indicating equal social welfare is:

dUL

dU H = −αpH

pL = constant.
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Figure 7.13. Social welfare functions obtained by varying α in the general social welfare
function (7.22).

Choice according to true or objective probabilities of experiencing good and
bad outcomes entails α = 1 in expression (7.22) and results in choosing Bentham.
The other choices for which 0 ≤ α <1 depart from Bentham by subjectively plac-
ing more weight than is objectively justified on avoiding bad outcomes. In the
limiting case of Rawls, where α = 0, the likelihood of a good outcome is alto-
gether ignored; all weight is subjectively placed on having a bad outcome and
being the worst-off person.

Departing from Bentham to choose a social welfare function with α < 1 is
a subjective decision to increase the weight on experiencing a bad outcome
and, correspondingly, to discount subjectively the likelihood of experienc-
ing a good outcome.

Why deviate from the objective probabilities?
Why might people want to deviate from the objective probabilities of the Ben-
tham social welfare function – and, correspondingly, from maximization of
expected utility? The reason for deviating from Bentham cannot be risk aversion
with respect to income. The utility function is the same in all cases. Because the
personal utility function already accounts for risk aversion, why not apply objec-
tively true probabilities to good and bad outcomes and so choose the Bentham
social welfare function?
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Prospect theory
An explanation for deviation from behavior predicted by maximization of
expected utility – and therefore from choice of Bentham – was proposed in 1979
by the psychologists Daniel Kahneman and Amos Tversky (1937–96).36 They
described prospect theory, which perceives people as subjectively evaluating per-
sonal gains and losses from a specified reference point or status quo. An impli-
cation of prospect theory is behavior that exhibits loss aversion, meaning that
people depart from behavior predicted by maximization of expected utility by
placing larger than objectively justified weights on low-probability events that
would bring large losses – which is precisely how people behave if they depart
from Bentham in expression (7.22) to choose α < 1. Prospect theory was sug-
gested as an alternative to expected-utility theory in order to explain behavior
in experiments that was observed to be inconsistent with the rationality of maxi-
mizing expected utility. Prospect theory was thus inferred by psychologists from
observed human behavior under uncertainty.37

Avoidance of regret
Related to prospect theory is avoidance of regret. After the Bentham social
welfare function has been chosen, a person may emerge from behind the veil
of ignorance to find that he or she has experienced the adverse outcome μL.
Such a person may then feel regret that Rawls was not chosen behind the veil
of ignorance. If Rawls is chosen, there can be no regret about experiencing the
adverse outcome μL because Rawls places all weight on being the worst-off
person.

Choice of Rawls minimizes regret from experiencing an adverse outcome.

Behavioral economists sometimes describe people as seeking to maximize
“happiness” rather than maximizing utility from consumption or material wealth.
Being “happy” can have numerous aspects, including personal relationships,
health, and feelings of adequacy in coping with self-control (and avoiding hyper-
bolic discounting and immediate gratification or procrastination), and other chal-
lenges of life. Regret affects happiness. People are unhappy when they have
regrets about past decisions – including regret when, finding themselves with a
bad outcome in life, people realize that they would have been better off with the
Rawls social insurance contract.

36 Kahneman was awarded the Nobel Prize in economics in 2002.
37 An example of prospect theory was the reluctance of some people to travel by air for some time

after terrorists used passenger planes as explosive devices in the attack on the United States
on September 11, 2001. People instead traveled in cars. With security measures against fur-
ther terrorist attacks using civilian aircraft in place, the objective probability of being killed in
a car accident was higher than the probability of being killed by terrorists in the course of air
travel.
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The work ethic
The efficiency costs of attaining the social equality point A in figure 7.13 (and
previous figures) increase with the leaks in the bucket of redistribution. There
are fewer leaks in the bucket of redistribution, the more prevalent in a society is
a work ethic:

People who behave according to a work ethic choose to work because of
the intrinsic value of work and because of a feeling of disutility (or guilt) if
they are not productive.

A work ethic is part of communist ideology, which requires people to con-
tribute according to personal ability and not to be influenced in work decisions
by personal rewards. The work ethic that communism idealized was not achieved
as a general rule for the behavior of the population. As Hayek predicted, it was
impossible under communism to change human nature to make productive con-
tributions independent of personal reward.38

A welfare state combines private property and markets with extensive social
insurance. Taxes are high, as are tax-financed benefits to the population. A wel-
fare state has chosen the Rawls social insurance contract. The prime examples
of welfare states have been in Scandinavia. In democratic elections, voters in
Scandinavian countries have tended persistently to support the high taxes and
extensive income redistribution of Rawls-type social insurance. Yet, although
there has been extensive social insurance, high average personal incomes were
sustained. The high taxes did not, therefore, substantially diminish productive
incentives through labor–leisure substitution effects. A work ethic was ostensibly
prevalent.

Prevalence of a work ethic allows extensive social insurance while sustain-
ing high average incomes.

If a work ethic is not prevalent, the personal risk of experiencing an adverse
outcome in Bentham’s lottery is balanced against having equal but perhaps
no meaningful income under the complete insurance of Rawls.

The reason for a work ethic
The contrasting experiences under communism and in the Scandinavian welfare
states suggest the question:

Why is a work ethic more prevalent in some societies than others?

We observed in chapter 1 how Nietzschean behavior discourages a work ethic. If
the rule of law is not present and the right of natural possession is not respected,

38 We noted previously the saying among people that “we pretend to work and they pretend to pay
us.”
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the ability of the strong to appropriate the output of the weak discourages the
weak from working. We do not expect, therefore, a work ethic to be prevalent in
Nietzschean societies. Indeed, Nietzschean societies, which are sometimes cate-
gorized as “developing countries,” have low average incomes. People are unwill-
ing to work when they know that the product of their work can be taken from
them through the coercion of the strong. Because of appropriation, preference
for leisure and, correspondingly, not having a work ethic can become an inter-
generationally transmitted social norm. There is then also no social insurance.
Other than an elite that controls government, people are generally poor. Luck in
experiencing μH or μL is reflected in whether a person has or has not been born
to a family of the elites.

The sociologist, Max Weber (1864–1920), whose writings we encountered
when considering bureaucracy and who described exemplary bureaucratic behav-
ior, studied the relationship between religion and economic outcomes. In his
essay, The Protestant Ethic and the Spirit of Capitalism, first published in 1905,
Weber linked the presence of a work ethic in a population to Protestantism.
Correspondingly, the Protestant Scandinavian welfare states have had the high
incomes and extensive social insurance contracts consistent with a work ethic.
Extensive social insurance has also been present in Protestant Western Euro-
pean societies and in the United Kingdom and countries (Australia, Canada, New
Zealand and the United States) initially founded as English and therefore Protes-
tant colonies. A work ethic is also prevalent in the norms of behavior of cultures
other than Protestant, including Jewish and Chinese.39

The work ethic and tax evasion
The leisure–work substitution that underlies the excess burden of taxation is not
the sole reason for a leaky bucket of redistribution. We have seen that tax evasion
and a shadow or informal economy are also sources of efficiency losses. Economic
activity in the shadow economy is also not taxed and tax revenue therefore is not
provided for redistribution. In chapter 4 (table 4.1, page 286) we noted evidence
indicating large, informal economies in Scandinavian welfare states. The large,
informal economies are consistent with the work ethic. Rather than responding
to high taxes by substituting leisure and free time for work, people with a work
ethic continue to work. They respond to high taxes not by working less but rather
by not paying taxes.

39 The Scandinavian welfare states are Lutheran. Martin Luther (1483–1546), who was instrumental
in the Protestant Reformation, proposed that all work has intrinsic value independent of the type
of work performed, so that people engaged in simple tasks had as much merit through their work
as more skilled people and nobility or landowners. The merit of work was thus independent of
the social order. Max Weber’s inference from Protestantism to a work ethic and high incomes has
been qualified by the observation that Protestants were encouraged to read the bible for them-
selves rather than to rely on the mediation of interpretation and explanation of cleries, in con-
sequence of which the historically higher Protestant than Catholic incomes included a return to
literacy.
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Bentham and the rule of law
Our default for choice of a social welfare function is Bentham. We choose
Bentham because of the rationality of expected utility maximization under the
conditions of uncertainty that would confront people behind a veil of ignorance.
Choosing Bentham does not imply unconstrained maximization of the sum of
people’s utilities. Rather:

Maximization of the Bentham summation of utilities is restrained by the
rule of law.

Without the qualification of the constraint of the rule of law, appropriation,
extortion, rape, and enslavement would be permissible means of maximizing the
Bentham summation of utilities. When the rule of law acts as a restraint, the lim-
its on redistribution are through the Laffer curve, which indicates the value of
the tax revenue that can be maximally collected for redistribution when taxes are
compulsory but people can legally substitute leisure for work (although they may
also illegally evade taxes and substitute to the informal sector). In our subsequent
investigations, unless we indicate otherwise, the social insurance contract is that
of Bentham.

D. Adverse selection and time inconsistency
After emerging from behind the veil of ignorance, people discover whether the
Bentham lottery has given them μH or μL. There is asymmetric information
if they know their own outcomes but not the outcomes of others. The people
who know that they have experienced μH lose from remaining in an insurance
pool that includes people who may have experienced μL. Insurance requires the
presence of personal risk or uncertainty. However, after emerging from behind
the veil of ignorance, everyone knows his or her personal outcome. People who
know that their personal prospects are good have an incentive to leave the insur-
ance pool and people who know that their personal prospects are poor “select
themselves” as wanting to continue to participate in insurance. If participation
in insurance is voluntary, a phenomenon known as adverse selection takes place.
Adverse selection makes voluntary insurance nonsustainable.40

40 Adverse selection was described by George Akerlof (1970; Nobel Prize in economics, 2001) using
the example of a market for used cars. Information was asymmetric in that only owners of cars
knew the true quality of a car and the price of used cars was determined by the average quality of
cars for sale in the market. In these circumstances, a person who knows that his or her car is of bet-
ter quality than average withdraws the car from the market. The average quality of cars remaining
for sale in the market, therefore, falls, and the price falls. Other car owners now find that their cars
are above the average quality of the market and that their cars are, therefore, worth more than
the market price – therefore, they also withdraw their cars from the market. The process continues
until only the worst quality cars remain for sale in the market. In the case of insurance, the process
of averse selection is the same: the people who select themselves to remain in an insurance pool
are those with the worst prospects for earning high income.
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Adverse selection occurs when people with private information about them-
selves indicating that they can expect to lose from insurance exit an insur-
ance pool, leaving behind only people who expected to benefit from the
income sharing of insurance.

A government can prevent adverse selection by making participation in
“insurance” compulsory. Income redistribution then takes place with certainty
from people who experienced the good outcome μH to people who experienced
the adverse outcome μL.

If governments make social insurance compulsory, the consequence is not
the random payouts of insurance but rather systematic predictable income
transfers.

The systematic income transfers are the reason why people who experienced
the good outcome μH want to exit the insurance pool. However, the income redis-
tribution that people who experienced good outcomes wish to avoid through exit
from the insurance pool was agreed on behind the veil of ignorance when people
lacked information about their future selves.

The case for compulsory social insurance enforced by government rests on a
time-inconsistency problem.

A time-inconsistency problem arises when optimal present decisions about
future behavior are no longer optimal when the future arrives.

Time inconsistency is expressed in people agreeing – when they are behind the
veil of ignorance – to an insurance contract that will apply when they will have
emerged from behind the veil of ignorance. However, those people who emerge
to find that they have good prospects in life realize that it is no longer opti-
mal (or worthwhile) for them to participate in the insurance to which they had
agreed when behind the veil of ignorance and therefore seek to exit the insurance
pool.

In enforcing compliance with the social insurance contract, governments
respond to a time-inconsistency problem.

The veil of ignorance is a metaphor and is counterfactual. However, if people
were presented with the opportunity to decide behind a veil of ignorance, they
would have wanted there to be social insurance after their outcomes in life are
revealed. By making participation in social insurance compulsory, governments
therefore insist that the social insurance contract to which people would have
agreed behind the veil of ignorance cannot be renegotiated or abrogated after
information is revealed about people’s personal circumstances. The government
therefore acts as if a binding social insurance contract had been decided upon
behind the veil of ignorance. People would have wanted the insurance when they
confronted uncertainty behind the veil of ignorance. By making participation in
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insurance compulsory when people have emerged from behind the veil of igno-
rance (although at this juncture, this is no longer insurance but systematic income
redistribution), the government ensures that the social insurance contract is hon-
ored. Without the role of government in enforcing the contract, the contract
could not have entered into – or described – when people were still behind the
veil of ignorance.

7.2
Moral Hazard
We have thus far viewed social insurance as a response to outcomes in life deter-
mined solely by exogenous luck or fate. The luck has been in whether people
experience the exogenous good outcome μH or the adverse outcome μL.

We now extend our investigation of social insurance to include the recogni-
tion that personal outcomes also depend on personal behavior. In particular, the
likelihood that a person will have high or low income depends on whether the
effort has been made to be self-reliant through investing in income-earning skills
and education and through looking for a job. Through effort at self-reliance, the
personal outcomes μH and μL are no longer exogenously determined by pure
luck but rather become the endogenous consequences of personal decisions. Per-
sonal incentives to be self-reliant introduce the effects of moral hazard on social
insurance.

A. Moral hazard and insurance
An insurance contract is based on exogenous probabilities of events that affect
income. When there is moral hazard, probabilities of events are endogenously
determined by actions that people take.

Moral hazard occurs when the presence of insurance affects personal deci-
sions in ways that make personal benefit from insurance more likely.

There is moral hazard when people make low effort to be self-reliant because
of anticipation of benefit from insurance. The hazard is moral because people
exploit the presence of insurance for their own advantage through types of per-
sonal behavior that are not intended when the insurance is provided.

When personal income is guaranteed by insurance, a person might prefer to
spend the day with friends in a bar or on the beach rather than working for a
living, or might not look for a job, or might behave in a way that leads to dismissal
from any job. Insurance that compensates for income losses from not successfully
completing studies might lead some people to decide not to continue to study.
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Moral hazard and personal effort
We can consider two alternative personal-effort choices:

eH = high effort to avoid the bad outcome μL

eL = low effort to avoid the bad outcome μL.

We now include effort in the personal utility function. Effort has disutility.
Because of the disutility of effort (or anxiety or stress), for the same amount of
personal income earned y1, utility is lower with high effort than with low effort:

U(y1, eH) < U(y1, eL). (7.23)

We distinguish between two types of effort decisions:

� Taxpayers may reduce work effort in response to taxes by substituting
leisure or free time for work. This substitution is the source of the excess
burden of taxation and thereby of the leaky bucket of redistribution. There
is no uncertainty when taxpayers make this effort decision. Taxpayers know
that they are taxpayers.

� Prospective recipients of income transfers make effort decisions that affect
the likelihood that they will be self-reliant and will not require income trans-
fers (or welfare payments). This effort decision is associated with moral haz-
ard and is made under conditions of uncertainty about future personal out-
comes.

Thus, the two types of effort decisions differ in whose behavior is being described.
Reduced work effort in response to taxation occurs because a taxpayer is being
taxed and there is no uncertainty: this type of reduced work effort is the source
of the leaky bucket of redistribution. Reduced effort due to moral hazard occurs
under conditions of uncertainty when people know that they will receive tax-
financed benefits through insurance if they will have low or no income.

The work–leisure substitution that underlies the inefficiency of the leaky
bucket was not influenced by the presence of insurance. However, insurance
affects productive effort through moral hazard when people who anticipate
being recipients of tax-financed income transfers reduce effort at being self-
reliant.

As is the case with adverse selection, moral hazard involves asymmetric infor-
mation. People have private information about whether they have chosen high
or low effort to be self-reliant. Others (including a private insurance company
or the government) can observe an outcome of high personal income yH or low
personal income yL but cannot observe whether a person chose high effort eH or
low effort eL.

The effort decision influences the probabilities of experiencing either the good
outcome μH that provides high income or the adverse outcome μL that provides
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low income. Probabilities of personal outcomes contingent on the effort decision
sum to 1:

Pr(μH | ei ) + Pr(μL | ei ) = 1, i = H, L. (7.24)

The probability of a good personal outcome μH is greater with high effort than
with low effort:

Pr(μH | eH) > Pr(μH | eL). (7.25)

Correspondingly, the probability of an adverse personal outcome μL is greater
with low effort than with high effort:

Pr(μL | eL) > Pr(μL | eH). (7.26)

People who choose high effort eH can be unlucky and experience the adverse
outcome μL: they may conscientiously look for a job or study or seek to improve
their labor-market skills, yet still find themselves with low income. Because of
the element of luck, two people can therefore make different unobservable effort
decisions and be observed to have the same income. The two people are indis-
tinguishable to outside observers because of asymmetric information about the
personal-effort decision.

Hence:

Whether a person has high or low income depends on both luck and effort.

Because of asymmetric information, other people do not know whether low
income is due solely to bad luck or also to low effort.

The prisoners’ dilemma and moral hazard
Because of moral hazard, there is a prisoners’ dilemma in choice of effort.
Table 7.1 shows the prisoners’ dilemma for two people. Each person can choose
high or low effort to be self-reliant. Choice of effort affects the probabilities of
having good or bad outcomes in the manner shown in expressions (7.25) and
(7.26).

The prisoners’ dilemma arises in a voluntary insurance contract. When choos-
ing personal effort, a person knows that a voluntary insurance contract that

TABLE 7.1. THE PRISONERS’ DILEMMA AND MORAL HAZARD

Person 2 chooses Person 2 chooses
high effort low effort

Person 1 chooses high effort 3, 3 1, 4
Person 1 chooses low effort 4, 1 2, 2
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provides complete insurance is in place. Because insurance is voluntary, there
are no taxes and no excess burdens of taxation. Government is present in no way
other than to provide the legal framework of the rule of law that is the basis for
the voluntary insurance contract.

The private voluntary insurance contract stipulates that when two people have
different incomes, the person with higher income will transfer income to the per-
son with lower income. Because of the complete insurance, incomes after the
income transfer are equal.

Incomes are thus shared through private voluntary insurance. The possible
personal outcomes are:

� When both people choose high effort eH, the likelihood is maximized that
after income sharing, each person will have high income yH.

� When both people choose low effort eL, the likelihood is maximized that
after income sharing, each person will have low income yL.

� If one person chooses high effort eH and the other chooses low effort eL,
the likelihood is maximized that the two people will share (yH + yL). In
that case, each person will have the average yA of high and low income,
where:

yH > yA = yH + yL

2
> yL. (7.27)

However:

Although personal incomes are shared through insurance, the cost of exert-
ing high effort is personal and is not shared.

The sharing of incomes and the personal non-shared cost of effort give rise to
the prisoners’ dilemma in table 7.1.

� The highest likelihood of obtaining the personally best outcome 4 occurs
when a person chooses low effort and the other person chooses high effort.
The maximal benefit 4 is obtained by free riding on the high effort of others
while personally exerting low effort.

� Both people choosing high effort results in the greatest likelihood that both
will have benefit of 3.

� Both people choosing low effort results in the greatest likelihood that both
will have benefit of 2.

� The highest likelihood of obtaining the personally worst outcome of benefit
1 occurs when a person chooses high effort and the other person chooses
low effort.
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There is therefore a prisoners’ dilemma.41 The dominant strategy is to choose
low effort. In the Nash equilibrium, both people therefore choose low effort and
the outcome is (2, 2). Thus:

In the Nash equilibrium with moral hazard, the likelihood is maximized
that everyone will have low income.

The prisoners’ dilemma here is similar to when decisions are about volun-
tary personal payment for public goods. In the case of the public-good prison-
ers’ dilemma, the lowest personal utility is obtained by contributing to paying for
the public good when others free ride. In the case of the moral-hazard prisoners’
dilemma, lowest personal utility is attained when a person chooses high effort
and the other person free rides by choosing low effort.42

Income as a common pool
High effort increases the likelihood of earning high income, but the income
earned is shared through the pooling of incomes because of complete insurance.
When the population is large because of income sharing, the personal return from
high effort is insignificant, whereas the benefit from not exerting high effort is
personal and is not shared with others. Earned income is a common pool and
there is a common-pool problem, similar to the case of the sharing in the tragedy
of the commons when we considered externalities. When n people share a com-
mon pool of income, they know that they will receive the average of everyone’s
incomes:

yA =

n∑
i=1

yi

n
. (7.28)

Average income in expression (7.28) can be divided into the personal contribu-
tion to the pool of shared income of person 1 and the contribution of all others:

yA =

⎛
⎜⎜⎜⎜⎝

y1

n
+

n∑
i=2

yi

n

⎞
⎟⎟⎟⎟⎠ . (7.29)

41 The payoffs establishing the prisoners’ dilemma are, in terms of the expected utility of person 1:

4 = EU1(y1
A, e1

L | e2
H) > 3 = EU1(y1

H, e1
H | e2

H) > 2 = EU1(y1
L, e1

L | e2
L) > 1 = EU1(y1

A, e1
H | e2

L).

42 Risk aversion also suggests choice of low effort. The return from low effort is certain through
increased personal utility. The return from high effort is uncertain because, despite high effort,
the personal outcome may be low income because of bad luck. Risk aversion therefore biases the
choice toward low effort. The Nash equilibrium in table 7.1 is low effort without appeal to risk
aversion.
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Person 1 keeps y1/n of own-earned income: the income yA that person 1 will have
in the end is therefore little affected by the personal-effort decision. All people
make the calculation that they will receive only the share 1/n of the income that
they personally earn. In the prisoners’ dilemma, low effort is therefore the domi-
nant strategy.

Self-deprivation and moral hazard
The Nash equilibrium of the prisoners’ dilemma has resulted in self-deprivation.
The incentives are for people, through choice of effort, to choose to place them-
selves in personal circumstances in which there is a high likelihood of personally
earning low income.

Moral hazard and the failure of voluntary insurance
If insurance can be avoided, the adverse incentives to exert high effort because of
the common-pool problem of incomes disappear. In the absence of the income-
sharing through insurance, a person’s expected utility depends on the personal
choice of effort (and also on luck) and not on the combined consequences
of effort choices of others. Without pooling of incomes, although there is the
same disutility of effort, there is, therefore, high expected utility from exert-
ing personal effort because high income will not have to be shared. Therefore,
because of moral hazard, given the choice, people choose no insurance and high
effort.43

Thus:

Moral hazard results in the failure of voluntary insurance.

Everyone is better off without the disincentives of the common-pool problem.
In terms of the tragedy of the commons, incomes are privatized.

In the absence of insurance, the income distribution is unequal. The incen-
tives are present for all people to exert high effort. However, some people will
be unlucky and nonetheless experience unfortunate outcomes that result in low
personal incomes. Hence the unequal incomes.

B. Behavior without moral hazard
There are circumstances in which there is no moral-hazard problem.

If there is no random component of income, effort alone determines personal
income. A person’s effort decision can then be inferred from observed personal
income and information about effort is therefore no longer asymmetric. That is,

43 That is, without insurance, expected utility from choosing high effort exceeds expected utility from
choosing low effort, where:

EUhigh effort > EUlow effort

EUhigh effort = Pr(μH | eH)U(yH) + Pr(μL | eH)U(yL)

EUlow effort = Pr(μH | eL)U(yH) + Pr(μL | eL)U(yL).
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with no randomness in income, we have μH = μL = 0; an outcome of high income
yH indicates that high effort eH was chosen, whereas an outcome of low income
yL indicates that low effort eL was chosen. There is no role for insurance because
there is no uncertainty about why income is low.

There is also, of course, no asymmetric information and no moral-hazard prob-
lem if personal-effort choices are observable. The insurance contract then speci-
fies the necessity of having been observed to have chosen high effort in order to
receive payouts from insurance in the event of low income.

However:

With personal incomes affected by random components μL and μH and
with effort at self-reliance unobservable, can a society escape the moral-
hazard prisoners’ dilemma and provide insurance against low incomes?

A work ethic and moral hazard
We have distinguished two types of effort: (1) the productive effort of taxpayers,
and (2) the effort of prospective income-transfer recipients at being self-reliant.
When considering the first type of effort and the choice between social insurance
according to Bentham and Rawls, we saw that the more prevalent is a work ethic
in a population, the lower is the efficiency loss of redistribution through the leaky
bucket. We used the definition of a work ethic that:

A person who behaves according to a work ethic contributes according to
ability with little regard for the level of taxation.

We now define a work ethic a second time – in this case, with respect to the
decision to be self-reliant.

A person who behaves according to a work ethic systematically chooses
high effort to be self-reliant even though insurance is available.

It is evident that in societies in which the entire population has a work ethic,
insurance is not subject to income losses from moral hazard. In table 7.1, there
is no prisoners’ dilemma when all people have a work ethic. Everyone chooses
high effort, notwithstanding the pooling of incomes through insurance. However,
in realistic circumstances, populations are mixed: some people have a work ethic
and some do not. We now consider what happens in such diverse populations.

C. Moral hazard and adverse selection
in diverse populations
When the population is diverse, information about who has a work ethic may
be private and therefore asymmetric. That is, outside observers may be unable
to distinguish people according to type as having a work ethic or not – because
unlucky people who exerted effort to be self-reliant may be indistinguishable
from people who did not attempt to be self-reliant.
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TABLE 7.2. TWO NORMS OF BEHAVIOR IN THE POPULATION

Person 2 has no work
ethic and chooses
high effort

Person 2 has no work
ethic and chooses
low effort

Person 1 with a work ethic
chooses high effort

4, 3 3, 4

Person 1 with a work ethic
chooses low effort

1, 1 2, 2

Table 7.2 shows the payoffs to the two types of people who differ in whether
they behave according to a work ethic. Person 2 is subject to moral hazard and
behaves strategically in choosing effort at self-reliance. This person has the same
ranking of payoffs as in the moral-hazard prisoners’ dilemma in table 7.1. Person
1 in table 7.2 has a work ethic and has payoffs or benefits as follows:

� Person 1 has the highest payoff 4 when both people choose high effort. The
probability that both people will have high income is then the greatest. Per-
son 1 is happy because she is personally exerting high effort and is matching
the high effort of the other person.

� The payoff of 3 for person 1 occurs when she chooses high effort and the
other person chooses low effort. Person 1 is happy to be choosing high effort
but would be happier (through a payoff of 4) if the other person also chose
high effort.

� Person 1 has a payoff of 2 from choosing low effort when the other person
is also choosing low effort. Under these circumstances, the likelihood that
both people will have low income is maximal.

� Person 1 has the lowest possible personal payoff of 1 when she chooses low
effort but the other person chooses high effort. She feels personally inade-
quate in not matching the high effort of the other person and also feels guilt
about exploiting the effort (or goodwill) of the other person. The guilt feel-
ing is not reciprocal: the highest payoff for person 2 occurs through exploit-
ing person 1’s work ethic.

The dominant strategy of person 1 with a work ethic is to choose high effort.
Person 2’s best response to person 1’s choice of high effort is to choose low effort.
The Nash equilibrium is at (3,4), where person 1 exerts high effort and person 2
chooses low effort. The most likely outcomes are that person 1 has high earned
income and person 2 has low earned income. Therefore:

In a diverse population, people with a work ethic systematically make
income transfers to people whose behavior is subject to moral hazard.

The desire of person 1 with a work ethic to be self-reliant allows person 2
to maximize utility by choosing to not be self-reliant.
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If person 1 were compelled to choose low effort (person 1 might become ill or
be unable to work because of the need to care for a small child), person 2 would
still choose low effort. The outcome would then be at (2,2).

A work ethic and diverse populations
In considering social insurance when only exogenous luck determines incomes,
we compared societies’ choices of social welfare functions and asked why the
work ethic might be more prevalent in some societies than others. Table 7.2
extended beyond the two representative people to large populations suggests the
parallel question:

Why is there diversity with regard to a work ethic in being self-reliant?

A work ethic may be expressive: people with a work ethic may exert high
effort to be self-reliant due to self-image and self-respect to confirm that they are
capable and productive members of society. They would feel uncomfortable or
personally inadequate if they were to take advantage of insurance as a source
of income. Their sense of self-worth may be reflected in a pre-tax income that
they earn. Consciously or through demonstration, they transmit the work ethic
to their children. A work ethic also may be due to stigma – that is, because of
otherwise adverse perceptions by family and peers who are able to observe a
person’s effort decision. Individual ability and human capital also affect whether
a work ethic is present: people who are rewarded highly in labor markets have
more to lose if they do not exert effort to be self-reliant. Being highly skilled or
having high human capital (or being educated) is also the consequence of a work
ethic applied to studying. Is the work ethic related to religion? We have noted
the linkage proposed by Max Weber between a work ethic and Protestantism
and that other cultures as well have a work ethic.44

Whatever the source of the work ethic, a question underlying table 7.2 is:

How do societies that begin with a work ethic as a norm of behavior come
to confront moral hazard?

The question is important because moral hazard can threaten the sustainability
of the social insurance contract. As we saw, if no one has a work ethic and there-
fore everyone is subject to moral hazard, all individuals prefer that there be no
insurance – because of the adverse effects of insurance through the common-pool

44 Martin Luther proclaimed the merit of all work. The French Protestant theologian John Calvin
(1509–64) (who lived in Geneva) proposed that salvation in the next world was indicated by suc-
cess in this world. The predetermination of salvation provided incentives to be productive and suc-
cessful in this world as a prelude to success in the next. A focus on the endeavors of this world is
the basis for a work ethic in Jewish, Chinese, and Japanese cultures. Rachel McCleary and Robert
Barro (2006) have reviewed economic research on the contemporary relationship between religion
and economic success.
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problem of incomes on the incentive to exert high effort. If only some people
have a work ethic and the population is diverse, as in table 7.2, the people with
a work ethic may decide that they are no longer willing to finance the incomes
of people subject to moral hazard. Voluntary insurance then ends. If the insur-
ance is not voluntary but has been imposed by government, the people with a
work ethic will seek to end the social insurance contract by political means – or
they may emigrate, in which case, adverse selection takes place according to who
remains in and who exits from the society.

Moral hazard due to change in norms in a society
A norm of a work ethic was part of the traditional model of the family in which
the man takes responsibility for earning income to provide for a woman and chil-
dren. Income transfers from government, if available, are asked for only if there
has been misfortune. When marriage becomes less prevalent and formal com-
mitments of marriage are replaced by relationships that, if people want, can be
transient, a woman may decide to have children without commitment from a man
to support the children. As with some animals, some men may impregnate and
disappear to take no responsibility for rearing the young. Perhaps because of
the sense of adventure in variety and new beginnings, the women may not want
the company of the same men all the time. Men without responsibilities for pro-
viding incomes for children can choose to make do with a high leisure compo-
nent in personal utility. Single mothers do the best they can depending on their
individual circumstances and may have the independent means to support their
children, and some fathers may contribute. However, some women without the
financial support of men require welfare payments for themselves and the chil-
dren. When people with a work ethic (and previous study ethic) pay taxes that
finance income transfers to the women and children who, in the traditional fam-
ily model, would be dependents of the fathers of the children, the work ethic
is no longer the unique social norm. The government has taken the role of an
insurance company providing income to people who, consequently, need make
no effort to be self-reliant. At the same time, welfare payments are also made to
people who exerted high effort to be self-reliant but were genuinely unlucky in
personal outcomes. There also may be people without a work ethic who did not
exert high effort at self-reliance but were nonetheless lucky and do not require
income support from the government.

Changes in norms of behavior within populations create societies with
diverse social norms regarding a work ethic.

Moral hazard due to norms from outside a society
The source of change in norms of behavior can also be from outside a soci-
ety, through immigration. When people decide to emigrate from their home
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country, a process of self-selection occurs. People with a work ethic wish to emi-
grate to a country where the personal return to having a work ethic is high.
They therefore seek a society without the high taxation required to finance
an extensive social insurance contract. They also seek a society with high eco-
nomic mobility. The immigrants with a work ethic contribute to their new soci-
ety by earning incomes and paying taxes, thereby sharing in the payments for
public goods and the financing of other public spending, such as pensions and
health care for the elderly. Illegal immigrants also, in general, seek out soci-
eties with a work ethic and without a welfare state: because they are illegal,
the immigrants cannot benefit from welfare payments. The illegal immigrants
look for locations where productive effort and effort at self-reliance are rewar-
ded – and perhaps where immigration authorities do not care all that much
about illegal immigrants, as long as the immigrants are law abiding and pro-
ductive.

However, there is adverse selection when people without a work ethic, and
who are therefore susceptible to moral hazard, choose to emigrate to a welfare
state. Residents in a welfare state to which immigrants relocate may only ever
have known exogenous bad luck as the reason for low incomes, and therefore
may view immigrants as also necessarily victims of exogenous bad luck. The
residents of the host welfare state may anticipate that a work ethic among the
immigrants will provide the basis for self-reliance, after initial help has been
provided.

Whereas some immigrants take advantage of the new opportunities to become
productive members of their new society, because of the adverse selection in
choosing location, others may not, thereby disappointing expectations of even-
tual self-reliance of immigrants. There may be further disappointment if some
immigrants do not integrate into the local society by learning the language and if
children of immigrants do not take advantage of educational opportunities that
the host society offers.

Adverse selection through immigration can make the social insurance contract
of the host country unsustainable, particularly if immigrants have significantly
more children than the original host population and if immigrants’ children do
not become productive members of society. Cultural transmission may take place
from parents to children: the children observe that their immigrant parents are
supported by income transfers from the government and may conclude that like-
wise they do not need to become self-reliant.

Why do host populations allow adverse selection through immigration? If the
residents of the host country believe that unfortunate people are, of necessity,
victims of exogenous bad luck (like the good or bad luck of people who emerge
from behind a veil of ignorance), bad luck can be interpreted to be repeated in the
domestic outcomes of the self-selected immigrants. Because the host society of
the welfare state is high-income (due to the work ethic), immigrants who do not
become self-reliant can continue to be regarded as victims who deserve ongoing
help.
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Immigrants’ decisions about where to relocate are subject to adverse selec-
tion. The adverse selection results in populations that are diverse in suscep-
tibility to moral hazard.

Sources of attitudes to a work ethic
Immigrants may not have a tradition of a work ethic because of cultural transmis-
sion from circumstances in their home countries. In some of their home societies,
having a work ethic could have been dangerous: in various low-income coun-
tries, relationships are Nietzschean, with the strong prevailing over the weak, and
personal property rights are often not protected. The strong are the autocratic
rulers, who fear that they will be forcefully overthrown – losing their wealth and
their life as well. The rulers fear that accumulated private wealth will be used to
challenge their control of government and are therefore cautious and suspicious
when people accumulate private wealth. Because the private wealth is viewed as
a threat by the rulers, there is personal danger from having a work ethic. As in the
Nietzschean anarchy that we considered without the rule of law, people learn to
appear – and out of absence of choice to be – lazy and unproductive so as not to
attract the attention and suspicion of the local ruler. The local ruler’s fears arise
because for a citizen who has resources, the best personal investment may be to
contest the rents of the ruler. The ruler’s objective in disallowing private wealth
is to preempt the contesting of the rents from the ruler’s control of government.
Because people are not permitted to accumulate private wealth, the ruler may
distribute charity to preempt or quell unpopularity and unrest. The charity may
also be required by local beliefs and customs because the culture is predicated on
a very unequal distribution of wealth and income.

People’s perceptions and priors sometimes change slowly. When relocating to
Western countries, immigrants may bring with them the model of the relationship
between the ruler and the population in their home society. In their former home,
there have been no personal benefits possible from a work ethic – and, indeed, a
work ethic may have been dangerous because of the threat perceived by the ruler.
It may therefore take time for immigrants to recognize the personal benefits of a
work ethic in their new location. The model brought with them by the immigrants
may also associate the power of government with charity through noblesse oblige.
In the eyes of the immigrants, the income transfers from a government in their
new location replace the charity that may have been provided by the rich rulers
in their former home country. A culture of dependence is thereby sustained.

Institutions can affect attitudes to a work ethic in other ways. For example,
past slavery can be the reason why a work ethic takes time to develop. Slaves
are compelled to work for the benefit of their owners. The slaveowners deny
slaves personal freedom and may dehumanize the slaves. Family and other lasting
personal relationships among slaves may be impossible because individual slaves
are property to be sold at the whim of the master. We might, therefore, expect
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generations that have experienced slavery to have a collective memory of work
as forced labor. When the people of Israel were liberated from slavery in Egypt
some 3,500 years ago, the former slaves wandered the desert for 40 years during
which time they were sustained by “manna from heaven” for which they did not
have to work. Only after the generation that had experienced slavery had passed
from the scene did self-reliance begin.

In a culture in which property is communal and people live in hunter–gatherer
societies, private property and personal wealth cannot be accumulated. People
take from nature what they need at the time. A culture may impart content-
ment with what people have. The stresses of contact with outside societies, how-
ever, may destroy the equanimity of contentment with basic needs. Responses
to the contact with (or impositions of) outside cultures can differ. In some cases,
because of the persistence of past preconceptions based on communal property
and sharing, adaptation to new institutions of private property and to associated
incentives for personal wealth accumulation may be difficult and long lasting.

Discrimination can stifle a work ethic. When people look for jobs but find
themselves discriminated against, the motivation to look for work declines. In
the end, motivation to look for jobs may be absent altogether: people may cease
looking for jobs because of a prediction of discrimination in the labor market.

There may be a presumption that people do not have a work ethic because
they have not in the past been self-reliant but have been supported by income
transfers from the government. However, when welfare reform takes place and
income transfers cease or become conditional on work, people look for and find
work. Not working is then revealed to have been due to incentives of social insur-
ance that created moral hazard.

D. Public-policy responses to moral hazard
Public policy is required because of the failures of voluntary insurance. In the
game with a diverse population in table 7.2, if the insurance contract and income-
pooling are voluntary, people with a work ethic can exit the insurance pool. If all
people with a work ethic exit, the people who behave strategically in choosing
low effort have no one from whom to systematically receive income transfers.
The circumstances revert, therefore, to the symmetric prisoners’ dilemma shown
in table 7.1, in which the behavior of everyone in the insurance pool is subject to
moral hazard: if insurance is voluntary, everyone then leaves the insurance pool
because of moral hazard. Voluntary insurance has then failed, first because of
adverse selection and second because of moral hazard.

In the absence of voluntary insurance (or insurance markets), people can self-
insure for future contingencies through personal precautionary savings. How-
ever, precautionary saving is not the optimal response to uncertain future
income; the optimal personal response to uncertainty is risk-pooling through
insurance. Nonetheless, if adverse selection and moral hazard prevent voluntary
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insurance – and government does not provide insurance – saving as self-insurance
is the sole means of protection against adverse personal future outcomes.

Adverse selection and moral hazard are two reasons why asymmetric infor-
mation results in failures of voluntary insurance. A third reason arises when
because of asymmetric information, objective verification of outcomes is impos-
sible. People may have private information about what has happened to them.
However, insurance requires means of objective verification of outcomes against
which insurance is sought. For example, someone may declare, “I cannot emo-
tionally cope with the stress of going to work.” Verifying emotional impediments
to working for a living is difficult or impossible. Social workers can try to verify
claims that a primary income earner has left the household and no longer takes
responsibility for children, or that people who claim to be unemployed are truly
unemployed and are not working informally (and so are not receiving money
from the government under the false pretense of unemployment and also evad-
ing taxes on income earned).

Governments and moral hazard
If private voluntary insurance has failed and governments take the responsibil-
ity to provide social insurance, the asymmetric information that underlies the
moral-hazard problem nonetheless remains. How can public policy address moral
hazard?

A solution to the moral-hazard problem is incomplete social insurance that
makes exerting low effort at self-reliance an unattractive personal choice. That
is, welfare benefits are set so low that exerting low effort and facing the prospect
of having low income and receiving the welfare benefits is unattractive compared
to exerting high effort at self-reliance.

The moral-hazard problem is solved through incomplete social insurance
that makes earning high pre-tax income and being a taxpayer preferable to
earning low income and receiving an income transfer.45

Solving the moral-hazard problem also solves the adverse-selection problem.
If incomplete insurance has made choosing high effort everyone’s best choice,
everyone has an incentive to participate in the insurance pool.

With everyone choosing high effort because low income transfers of incom-
plete insurance have made low effort not worthwhile, any person observed
to have low income has been genuinely unlucky and therefore is a victim of
fate who deserves help through social insurance.

45 The moral-hazard problem is solved if:

EU(y, eH) = Pr(μH | eH)U(yH − tax) + Pr(μL | eH)U(yL + income transfer)

> EU(y, eL) = Pr(μH | eL)U(yH − tax) + Pr(μL | eL)U(yL + income transfer).
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A social dilemma
People who are observed to experience bad outcomes could be helped more than
the incomplete insurance designed to prevent moral hazard allows, if society were
involved in a one-time game. If help could be given as a “surprise” after a per-
son has experienced an adverse personal outcome, there would be no moral haz-
ard because the surprise could not affect past incentives to exert effort to be
self-reliant. However, societies cannot provide help as unanticipated surprises.
People make repeated decisions over time regarding effort at self-reliance. In
the repeated game, moral hazard is reintroduced when people take advantage of
asymmetric information to choose low effort in response to the high social insur-
ance benefits that are anticipated and so are no longer a surprise.

There is, therefore, a social dilemma in resolving the moral-hazard problem.
Because of the low income transfers when people experience bad outcomes,
everyone chooses high effort. However, some people nonetheless experience
random unfortunate outcomes through no fault of their own. Yet, high income
transfers to the people who experienced the genuinely random unfortunate out-
comes cannot be made without reintroducing moral hazard. Because of the social
dilemma, societies might decide to live with rather than attempt to eliminate
moral hazard.

We now need to designate which social welfare function a society has cho-
sen behind the veil of ignorance based on the leaky bucket of redistribution and
exogenous luck as the determinant of personal outcomes. We proceed to consider
a society that has chosen Bentham.

The two cases for incomplete insurance
With Bentham chosen behind the veil of ignorance because of the rationality of
maximizing expected utility, social insurance is incomplete. A government imple-
ments the Bentham social insurance contract after the society has emerged from
behind the veil of ignorance. When still behind the veil of ignorance, people will
have agreed that adverse selection will be preempted by compulsory social insur-
ance to solve the time-inconsistency problem. In providing and enforcing com-
pulsory social insurance, the government resolves the time-inconsistency prob-
lem and avoids adverse selection after people have been able to observe their
personal outcome. Exit from social insurance is not possible (unless through emi-
gration) and everyone is part of the social insurance contract.46

After having emerged from behind the veil of ignorance, if all people do
not have a work ethic, the society confronts moral hazard as a response to the
existence of the Bentham social insurance contract. Because Bentham social
insurance is incomplete, moral hazard is alleviated. Nonetheless, Bentham social

46 Behind the veil of ignorance, some people may not want Bentham. We could extend the metaphor
to people presorting themselves into groups and emerging from behind the veil of ignorance with
their risk-sharing group.
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insurance was chosen behind the veil of ignorance based on the labor–leisure sub-
stitution decisions associated with the leaky bucket of redistribution and without
accounting for the moral-hazard problem that arises when, after emergence from
behind the veil of ignorance, good and adverse personal outcomes in life are not
exogenous but rather are influenced by personal-effort decisions at self-reliance.

We see that there are two cases for incomplete social insurance. One case is
based on social insurance chosen behind a veil of ignorance, where people have
no information about their future self. The second case is based on moral hazard
when, after emergence from behind the veil of ignorance, information is asym-
metric because people have private information about whether they choose high
or low effort to be self-reliant.

How incomplete will social insurance be when the no-information veil-of-
ignorance and asymmetric-information moral-hazard cases for incomplete
insurance are combined?

We have no definitive answer to this question. The public-policy decision depends
on sensitivity to two types of errors that arise because of moral hazard.

A type-1 error arises when people in genuine need through no fault of their
own are insufficiently helped by social insurance. A type-2 error arises when
people who could be self-reliant choose low effort at self-reliance and ben-
efit from the income transfers of social insurance.

Sensitivity to type-1 errors can expand social insurance beyond Bentham’s incom-
plete insurance. Sensitivity to type-2 errors, conversely, can make choice of social
insurance less complete than Bentham.

How the incomplete insurance of Bentham is amended to take account of
moral hazard depends on sensitivities to type-1 and type-2 errors.

Political sensitivities to the two types of error differ. The left of the political
spectrum is generally less willing to make the mistake of a type-1 error. The right,
on the contrary, may be less willing to make type-2 errors.

The distinction that has been made between exogenous luck and personal out-
comes that are endogenous through effort at self-reliance would not be present
if effort at self-reliance were also the consequence of luck. Parents and the sur-
roundings into which people are born influence personal decisions about whether
to study and affect attitudes to achieving personal success through personal
effort. People with limited education and low skills may lack incentives to exert
high effort at self-reliance because of the low income that they would earn even
from a favorable outcome μH: as we have observed, having a work ethic can
depend on the personal return from work. Thus, political sensitivities with regard
to making type-1 and type-2 errors differ but there can also be disagreement
about whether type-2 errors exist at all (and therefore about whether moral
hazard exists).
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If people are victims of exogenous fate and have no choice about not
being self-reliant, there are no type-2 errors and therefore there is no moral
hazard.

The left on the ideological spectrum is sympathetic to the view that type-2
errors are not relevant for public policy because people with a low personal
income are victims of fate and that the low income is the consequence of the
unfairness of unequal opportunities in life. The right is more inclined to inter-
pret low incomes in the presence of insurance as the consequence of moral
hazard; the right might indeed perceive overly generous social insurance as
creating low incomes through moral hazard.

There are people, including economists, whose views accord with those of
the left and also those whose views accord with those of the right. In general,
economists place store in the role of incentives in influencing personal choices;
but, there are economists who take the view that incentives do not affect the
choice to be self-reliant because people who are not self-reliant have been the
victim of circumstance and have had no choice.

The extent of moral hazard is, therefore, controversial. Recourse to empirical
evidence on the prevalence of moral hazard is limited because moral hazard is
based on unobservable effort. However, there is evidence from the consequences
of welfare reforms that reduce welfare benefits. We shall look at this evidence in
the following chapter. First we consider the prospects for social justice without
government.

7.3
Social Justice without Government
In investigating the social objective of efficiency when public goods and exter-
nalities are present, we began with private voluntary decisions and came in the
end to roles for government because of inadequacies or failures of markets. In
investigating social justice, our focus has been on government and social insur-
ance because of the failures of private insurance markets in providing the insur-
ance that risk-averse people seek. In the final section of this chapter on social
justice, we ask: If private insurance markets fail, can social justice nonetheless
be achieved without government? If altruism and charity could be relied on to
provide income for people in need, income transfers would be voluntary and the
efficiency losses through the leaks in the bucket of redistribution because of the
excess burden of taxation would not arise.

A. Altruism and charity
Charity is, by nature, private. We do not describe governments as acting “char-
itably.” Charity is also quite consistent with self-interested personal behavior.
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Although Adam Smith emphasized the virtue of self-interest in the market, in his
book, Theory of Moral Sentiments (1759), he observed that human nature leads
people to be altruistically concerned about the well-being of others:

However selfish soever man may be supposed, there are evidently some principles
in his nature, which interest him in the fortune of others, and render their happi-
ness necessary to him, though he derives nothing from it, except the pleasure of
seeing it.

Adam Smith thus observed that people feel sympathy (or empathy) for one
another.

Interdependent utilities
Charitable inclinations are expressed in interdependent utilities whereby per-
sonal utility is determined not only by a person’s own circumstances but also by
the circumstances of others. We can consider again a given amount of income Y
to be distributed between two people, where yi is the amount of income received
by individual i, so that:

Y = y1 + y2. (7.30)

If the two people cared only about themselves, their utility functions would be:

U1 = U1(y1), U2 = U2(y2). (7.31)

Each would then ideally want to have the entire income Y. When the two people
care about one other, their utility functions are:

U1 = U1(y1, y2), U2 = U2(y2, y1). (7.32)

Each person’s well-being now depends not only on how much he or she has but
also on how much is available to the other person. Altruism is expressed in each
person’s utility as increasing when the other person has more income:

∂U1

∂y2
> 0,

∂U2

∂y1
> 0. (7.33)

The personal benefit expressed here is due to the other person having more and
not to satisfaction from giving. The increase in utility is, for example, from seeing
that the other person is not destitute or hungry.47

Figure 7.14 shows the utilities of two people with the interdependent utilities
in expression (7.32). At point A, person 1 has all available income (Y = y1); at
point D, person 2 has all available income (Y = y2).

Beginning from point A, person 1 can increase his or her own utility by vol-
untarily transferring income to person 2 but only until point B is reached. After

47 The interdependence between utilities in expression (7.32) can also describe envy. In that case, a
person’s feeling of well-being decreases when the other person has more.
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Figure 7.14. Interdependent utilities and Pareto-improving voluntary income transfers.

point B, the personal loss from giving exceeds the personal gain from seeing that
person 2 is better off. After point B, person 1’s utility begins to fall. The util-
ity of person 2, who is the recipient, continues to increase along BC because of
the income transfers received. Beginning from point A, person 1 makes volun-
tary income transfers to person 2 up to point B, where person 1’s utility U1 is
maximized.

The same process of voluntary transfers can begin from point D, where per-
son 2 has everything and person 1 has nothing. Person 2 will make voluntary
income transfers up to point C, where person 2’s utility U2 is maximized.

Depending on whether the initial position is A or D, the society ends up at
either B or C. In either case, income redistribution takes place through volun-
tary transfers without government. The income transfers are Pareto-improving
because the donor and the recipient are both better off after the transfers have
been made.

A three-person society
Figure 7.14 and the interdependent utilities in expression (7.32) show a popula-
tion of two people. Often, looking at two people is sufficient to establish a gen-
eral principle for a society that consists of many people. In the case of voluntary
income transfers, however, the situation changes substantially when we add a
third person.

We can consider person 1 and person 2 who are well off and person 3 who is
poor or unfortunate. Person 1 and person 2 are aware that person 3 will suffer
hunger and deprivation if not assisted. The utilities of person 1 and person 2
depend on their own income and also on the income of disadvantaged person 3,
so that:

U1 = U1(y1, y3), U2 = U2(y2, y3). (7.34)
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TABLE 7.3. THE PRISONERS’ DILEMMA OF PRIVATE INCOME TRANSFERS
WHEN EACH PERSON PREFERS THAT THE OTHER GIVE

Person 2 gives Person 2 does not give

Person 1 gives 3, 3 1, 4
Person 1 does not give 4, 1 2, 2

Person 3 is so unfortunate that he has in mind no one other than himself, and his
utility is:

U3 = U3(y3). (7.35)

Although person 1 and person 2 feel better when person 3 is better off, they
nonetheless each prefer that the other provide the income that helps person 3.

The income of the unfortunate person y3 appears in the utility functions of
both persons 1 and 2 and has the characteristics of a public good. That is, person
1 and person 2 provide benefits to one another when either makes voluntary
contributions that increase the income of person 3.

The public-good nature of the income transfers to person 3 introduces a free-
riding problem. Person 1 and person 2 both have an incentive to act strategi-
cally to attempt to place the burden of helping the unfortunate person on the
other. When the issue is not how much to give unfortunate person 3 but whether
to give, we have the prisoners’ dilemma between the two potential donors in
table 7.3. The dominant strategy is not to give and the Nash equilibrium is that
neither person gives. Both people are better off if they can move from the Nash
equilibrium to the efficient outcome at (3,3), where they share the burden of pro-
viding income for person 3. Government can enforce the efficient outcome by
compelling person 1 and person 2 to pay taxes that finance income transfers to
person 3.

We have therefore identified a justification based on the prisoners’ dilemma
for taxes to finance income redistribution. Higher income people want to see
income transfers made to unfortunate people but, because of the public-good
nature of the income transfers and the prisoners’ dilemma, they cannot achieve
the transfers voluntarily and independently. Government resolves the prison-
ers’ dilemma and the free-rider problem through taxation and publicly financed
income transfers to the unfortunate people in a society.

Table 7.3 describes a symmetric prisoners’ dilemma. When preferences of
donors differ, we are returned to the problem of asymmetric information as
impeding resolution by government of the public-good prisoners’ dilemma. Gov-
ernments do not know donors’ benefits from assistance given to unfortunate peo-
ple. In the absence of this information, a government can only make a best esti-
mate about the taxes to levy on the two donors to finance an income transfer.
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Expressive voting for redistribution
Through expressive voting, people derive utility from how they vote. In chapter 1,
when comparing markets and voting, we noted that, for some people, it may be
sufficient to vote in favor of income transfers to obtain utility through feeling
generous. At the same time, actually giving money to other people may result in
disutility.

A two-person example
We can consider an example of two taxpayers, both of whose votes in favor are
required for a transfer of income to take place to others. Either voter can there-
fore veto income transfers by voting against or also by abstaining from voting.
For both people:

U(voting in favor of transfers) = 1.

U(paying for income transfers) = −2.

U(not voting for and therefore not paying taxes for income transfers) = 0.

The payoffs from the different combinations of decisions are shown in table 7.4.
Each person is best off with a benefit of 1 obtained from voting for income

transfers that do not have to be made because the other person has voted against
(and has thereby vetoed) the transfers.

A decision to vote against the income transfers (which then do not have to be
made) provides utility of zero, whatever the decision of the other voter.

If both people vote in favor of the income transfers, they have utility of 1 from
their expressive voting but disutility of −2 because they actually have to make
the income transfers. They are left with utility of −1.

There is no dominant strategy. There are two Nash equilibria in pure strategies
at (1,0) and (0,1) in which one person votes in favor of the transfers and the
other does not. The Nash equilibrium in mixed strategies is to vote in favor of or
against income transfers with a probability of 0.5. The likelihood of each of the
four outcomes in table 7.4 is 0.25. The expected utility from participation in the

TABLE 7.4. VOTING FOR INCOME TRANSFERS INCREASES UTILITY BUT
PERSONALLY PAYING TO FINANCE TRANSFERS DECREASES UTILITY

Person 2 votes against
income transfers

Person 2 votes in favor
of income transfers

Person 1 votes against
income transfers

0, 0 0, 1

Person 1 votes in favor of
income transfers

1, 0 −1, −1
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game is positive and equal to 0.5. The probability of the outcome for the voters
in which they both vote in favor of the income transfers is thus 0.25.48

If decisions are sequential, the first person to vote chooses to vote in favor of
the income transfers and the second person votes against, thus vetoing the income
transfers. A person who can credibly commit to vote in favor of the income trans-
fers therefore gains from expressive voting. The second person vetoes, which
is what the first person knows the second person will do – and wants the sec-
ond person to do. Indeed, the decision of the person deciding first to vote in
favor of the income transfers is predicated on knowing that the second person
will veto.

Large numbers of voters
The example in table 7.4 describes two voters who behave strategically knowing
that one vote against (or an abstention) vetoes the income transfers. In general,
because of large numbers of voters, individual voters know that their vote will
not be decisive under majority voting. They therefore take the positive utility
that is available from voting expressively in favor of the income transfers. The
dominant strategy is to vote in favor of the income transfers because of the utility
from expressive voting when voters know that they will not be decisive in influ-
encing the voting outcome. The income transfers take place if a majority votes
expressively (or in other circumstances genuinely) in favor. No person regrets
having voted as he or she did because voting against the income transfers would
not have influenced the outcome, given how other people voted. The Nash equi-
librium is that people vote in favor of the transfers, although each voter has utility
of −1, derived from utility of 1 from voting for the transfers, and utility of −2 from
having to finance the transfers.

Expressive voting is conducive to income transfers.

Utility from giving
We have described people as deriving utility from seeing that others have been
helped or from voting to help others. In contrast to these cases, people may derive
pleasure from actually giving. Table 7.5 shows two charitable people who derive
utility from giving. The best personal outcome 10 is achieved when a person has
the satisfaction of being the sole donor. The next best outcome 8 is obtained when
both donors give. The donors in table 7.5 do not like to free ride: their benefit
when they free ride on the charitable contributions of the other is 5. The worst

48 Each person can obtain zero with certainty by voting against the income transfers. The benefit
from voting in favor depends on the decision of the other person. Denoting the probability that
the other person votes against by PA, the expected utility from voting in favor of the transfers is
{1 · PA + (−1) (1 − PA)}. Setting this expression equal to the certain utility of zero from voting
against the income transfers and solving yields PA = 0.5.
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TABLE 7.5. CHARITY WHEN THE ACT OF GIVING INCREASES UTILITY
AND HIGHEST UTILITY IS ACHIEVED BY BEING THE SOLE DONOR

Person 2 gives Person 2 does not give

Person 1 gives 8, 8 10, 5
Person 1 does not give 5, 10 0, 0

TABLE 7.6. CHARITY WHEN THE ACT OF GIVING INCREASES UTILITY
AND HIGHEST UTILITY IS OBTAINED BY GIVING TOGETHER
WITH OTHERS

Person 2 gives Person 2 does not give

Person 1 gives 10, 10 8, 5
Person 1 does not give 5, 8 0, 0

outcome for both donors is (0,0), when neither gives. The dominant strategy in
table 7.5 is to give.49 The Nash equilibrium is at (8,8), where both voluntarily give.
The Nash equilibrium is efficient: (8 + 8) = 16 is the maximum combined benefit
for both donors.50 The donors have no reason to invite taxation by government.
They both voluntarily give as their best personal strategies. Accordingly, they
both save the excess burden of taxation.51

The two donors may experience pleasure from giving and may prefer that they
give together. In table 7.6, the best outcome for both donors is that both give, at
(10,10).52 The dominant strategy is again to give.

The exploitation of charitable intentions
We now turn from interactions among donors to the interaction between a donor
who has utility from giving and an income recipient who does not have a work
ethic. There is no moral hazard because there is no asymmetric information: the
donor can observe whether the recipient is making an effort to be self-reliant.

49 If person 2 does not give, person 1 obtains 10 by giving. If person 2 does give, person 1 obtains 8
by giving – and symmetrically for person 2.

50 We are looking at the desirability of outcomes from the perspective of the donors, not the recipient.
51 Rather than deciding simultaneously, the two people in table 7.5 could make their decision sequen-

tially. Because the dominant strategy is to give, the same efficient Nash equilibrium is achieved
through sequential decisions.

52 The next best outcome 8 occurs when one donor gives and the other does not. The donors again
do not like to free ride (which gives a donor a benefit of 5), and the worst outcome is that neither
gives.
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TABLE 7.7. THE EXPLOITATION OF CHARITABLE FEELINGS

The recipient exerts The recipient does
effort to be not exert effort to
self-reliant be self-reliant

The donor does not give 2, 2 1, 1
The donor gives 4, 3 3, 4

Table 7.7 shows the outcomes of strategic interaction between the donor and the
recipient: the donor decides whether to give money to the recipient and the recip-
ient decides whether to exert effort to be self-reliant. The game is not symmetric.
The first number in table 7.7 is the ranking (or benefit) of the donor and the
second number is the ranking (or benefit) of the recipient of the charity.53

The donor and the recipient both consider the worst outcome to be (1,1), in
which the donor does not provide income support and the recipient does not
make an effort to be self-reliant. The recipient then has no means of support and
could starve to death, which is an outcome neither the donor nor the recipient
wants.

The donor and the recipient agree that (2,2) is the next-worse outcome. This
outcome, in which the donor does not provide income support and the recipient
makes an effort to be self-reliant, is contrary to the nature of both people. The
donor likes to give but in this case does not give. The recipient does not like to
work but here exerts effort to be self-reliant. For their own different reasons,
neither the donor nor the recipient likes this outcome.

The outcome preferred by the donor is (4,3), in which the donor provides
income support and the recipient makes the effort to be self-reliant. The outcome
preferred by the recipient is (3,4), in which the donor provides income support
and the recipient makes no effort at self-reliance.

The recipient does not have a dominant strategy. If the donor does not give,
the recipient’s best response is to exert effort to be self-reliant. If the donor gives,
the recipient’s best response is to not make an effort to be self-reliant.

The donor, however, does have a dominant strategy. Whatever the recipient
does, the best response of the donor is to give. The decision to give assures either
3 or 4 for the donor.

The recipient knows that the dominant strategy of the donor is to give and
therefore chooses not to make the effort to be self-reliant, resulting in the out-
come at (3,4). This outcome is a Nash equilibrium – neither the donor nor the
recipient can do better by independently changing the decision that each has
made.

53 The game was first described in 1975 by James Buchanan (Nobel Prize in economics, 1986). For
reasons that the behavior of the recipient will make clear, Buchanan described the recipient as a
“parasite.”
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At (3,4), the recipient achieves the best personal outcome but not the donor.
The donor would like the recipient to make an effort at finding a job, which would
move the outcome to (4,3). The recipient may be low-skilled and would not earn
a high income if working, but the donor wants the recipient to make an effort in
any event to earn whatever personal income that is possible while the recipient is
provided with supplementary income support.

The donor is unhappy with the outcome in which the recipient makes no effort
to be self-reliant. What can the donor do?

Misrepresented preferences by the donor
To change the outcome, the donor could declare the preferences set out in table
7.8 – although the donor’s true preferences, in fact, are as shown in table 7.7. In
table 7.8, the donor misrepresents preferences in an attempt to change the recip-
ient’s behavior. The donor declares that she has highest utility 4 when the recip-
ient makes no effort to be self-reliant and the donor does not give. The donor
is now indicating that if the recipient makes no effort to be self-reliant when
the offer of supplementary assistance is available for choosing to work, then the
recipient deserves to die of hunger. The donor’s new preferences give her utility
3 when the recipient makes the effort to be self-reliant and she gives the recip-
ient money. The donor has utility 2 from not giving when the recipient is trying
to be self-reliant. The donor’s declared lowest utility 1 is now when she gives and
the recipient makes no effort to be self-reliant. The preferences or ranking of
outcomes of the recipient in table 7.8 remain unchanged from table 7.7.

Under the declared new preferences for the donor in table 7.8, neither the
donor nor the recipient has a dominant strategy and there is no Nash equilibrium
in pure strategies.54 In looking for an equilibrium, we note that the recipient does
not want to die of starvation and therefore is not prepared to gamble on ending
up at (4,1), where he starves.

TABLE 7.8. THE CHARITABLE PERSON SEEKS TO MISREPRESENT
PREFERENCES

The recipient exerts The recipient does
effort to be not exert effort to
self-reliant be self-reliant

The donor does not give 2, 2 4, 1
The donor gives 3, 3 1, 4

54 The outcome at (3,3) is not a Nash equilibrium because the recipient can do better at (1,4), which is
also not a Nash equilibrium because the donor can do better at (4,1). Neither is (4,1) a Nash equi-
librium because the recipient can do better at (2,2). The outcome at (2,2) is not a Nash equilibrium
because the donor does better at (3,3) (as also does the recipient).
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The recipient adopts a max–min strategy. That is, the recipient makes the deci-
sion that results in the least potential self-harm, thereby avoiding the possibility
of the outcome (4,1). The recipient makes the following calculation:

� If I fail to make the effort to be self-reliant, the donor will give me no money
and I shall starve at (4,1).

� If I do make the effort to be self-reliant, the donor will give me money, and
I shall then certainly live at (3,3).

The recipient therefore makes the effort to be self-reliant and the outcome in
table 7.8 is at (3,3), which, based on the donor’s true preferences in table 7.7, is
the outcome that the donor wants.

For the change in the recipient’s behavior to take place, the recipient must
believe that the donor will indeed allow him to starve. Because table 7.8 does
not represent the donor’s true preferences, if the recipient chose not to work, the
donor would not let the recipient starve. The outcome would again be the Nash
equilibrium based on the donor’s true preferences at (3,4) in table 7.7, in which
the recipient exploits the charitable nature of the donor and makes no effort to
be self-reliant and receives income from the donor.

Rules, not discretion
Because of lack of credibility, the donor declaring not to care if the recipient
starves may not be effective in changing the recipient’s behavior. A government
bureaucracy, however, can credibly mediate between the donor and the recipi-
ent. The bureaucracy follows “rules, not discretion.” That is, the bureaucracy is
given the responsibility of disbursing income support according to strict rules.
The bureaucracy has no discretion about the conditions under which income
transfers are provided. The government bureaucracy informs the recipient that
income support will not be provided unless the recipient makes an effort to be
self-reliant and earn income and that this is a rule with no exceptions. The gov-
ernment bureaucracy thereby enforces the outcome that is desired by the donor.
The recipient chooses to make the effort to be self-reliant and receives income
support from government (no longer directly from the donor). The government,
by mediating between the donor and the recipient, thereby saves charitable peo-
ple from the consequences of their own kind nature. In applying this solution,
which may the only solution, donors are subject to the bureaucratic principal–
agent problem and, because taxes are required, there is an excess burden of
taxation.

Degrees of charity
Private charitable contributions are often made anonymously by giving to a char-
itable organization. In that case, neither the donor nor the recipient is aware of
the identity of the other. Degrees of charity have been proposed according to



Social Justice without Government 553

whether the donor knows the identity of the recipient or the recipient knows the
identity of the donor.55

Social status
Rather than donors giving anonymously to charity, donations can be intention-
ally conspicuous. Charitable donations are part of the quest for social status that
attracts people to charity balls and dinners. Charitable causes then gain from the
self-interest of the donors, whose conspicuous and publicized charitable dona-
tions serve the purpose of displaying personal wealth to others. Thorstein Veblen
(1857–1929), in his book The Theory of the Leisure Class (1899), described how
people display their wealth through conspicuous consumption. Conspicuous giv-
ing to charity is also a means of displaying wealth. The contest for status is similar
to a rent-seeking contest. Status is sought relative to the status of others. There
is, therefore, a prisoners’ dilemma similar to the rent-seeking prisoners’ dilemma.
The contest for status may use resources in socially unproductive ways through
visible displays of wealth, as Veblen observed. However, the contest for status
has social benefits when status is achieved by visible charitable activities.

Can the quest for social status also be an impediment to voluntary charitable
transfers? If wealth and high income are the sources of social status, charitable
giving reduces social status. If the rich like to be in the presence of other rich peo-
ple, voluntary income redistribution that sufficiently reduces income and wealth
inequality would not allow the rich to identify themselves through their wealth.
For example, they could not take vacations at expensive resorts that the middle
class cannot afford, air travel could not be first class, and they could not send
their children to expensive private colleges where social contacts can be made
with children from other wealthy families.56

Wealth and high income are not necessary for social status. In many societies,
status is conferred by education, by profession, and by volunteering to help peo-
ple in need. In some countries, incomes of university professors have been low,
reflecting the view that high incomes are unnecessary because of the compen-
sation of the social status of being a professor. In the prestigious English uni-
versities, Cambridge and Oxford, there was a presumption – following on from
prior monastic traditions – that scholars would not marry but rather would dedi-
cate their life to learning without the encumbrance of a spouse and children. The

55 Maimonides (1135–1204), also known as the Rambam, distinguished eight levels of charity. The
highest degree is charity that will make a person self-reliant and end the need for future charity.
The second highest degree of charity is mutual anonymity. The degree of charity is greater when
the donor knows the identity of the recipient and the recipient does not know the identity of the
donor than when the converse is the case. The degree of charity also depends on whether charity
is given before the person in need asks and whether the charity is given willingly or under a feeling
of duress.

56 Giacomo Corneo and Hans Peter Grüner (2000) proposed that charitable transfers were limited
by the quest to maintain social status.
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colleges in which scholars resided provided basic life needs in the form of accom-
modation, meals, and social life based on social interaction within a community
of scholars. Social status depended on scholastic or research achievements and
also on the ability to be erudite and witty and thereby please one’s colleagues.57

Private charity and public assistance
When governments provide income transfers, people may not see the need to
contribute twice – once through the taxes that finance government income trans-
fers and again voluntarily through private charity. There may, therefore, be a
belief that when government has taken responsibility for helping people in need,
private charity is not necessary. A person seeking charity might then be directed
to a social worker who can offer guidance on how to obtain income transfers from
government. The amount of private charity in that case depends on the extent to
which people view government income transfers as substitutes for private giv-
ing. If people have utility from personally giving, they will, of course, continue to
give personally. The amount of private charity also depends on how many people
are prepared to actually give rather than expressively declaring that “something
should be done to help the needy.” That is, private charity depends on the scope
of the free-rider problem in voluntary private charitable transfers. The behav-
ior of the beneficiaries of private charity also determines the amount of private
charity. People are unwilling to give if they perceive moral hazard. If recipients
are observed to be taking advantage of charitable inclinations, private donors
can become disenchanted and their preferences can truly change from those of
table 7.7 to those of table 7.8.

B. Experimental evidence on norms of fairness
Conceptions of fairness and generosity that influence voluntary giving are
revealed by behavior in two experimental situations known as the ultimatum
game and the dictatorship game.

The ultimatum game
In the ultimatum game, a sum of money is made available for division between
two people. One person is chosen to act as the donor and the second as the

57 The tradition that scholars not marry has origins in the monastic celibacy requirement of the
Catholic Church. The requirement that monks (and nuns) and priests not marry has been linked to
preservation of property rights of the church. If monks and priests were to have a family, their wife
and children could claim the monastery or house in which they lived as their personal property.
In the absence of a family, when the priest died, property reverted to the church without contest.
Motives for the monastic tradition have also been linked to hereditary monarchs’ and the nobil-
ity’s fears of children of scholars. The minds of scholars become attuned to thinking and studying.
The fear was that scholars might have children who would be led to question rules that assured
the power and wealth of the hereditary monarchs and the nobility. The hereditary monarchs and
nobility married and generally also intermarried.
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recipient. The identities of the two people are hidden from one another. The
sum of money to be divided might be, for example, $100. The donor is asked to
propose a division of the $100. The recipient can respond by accepting or reject-
ing the division proposed by the donor. If the recipient accepts the proposal, the
money is divided according to the donor’s proposal. If the recipient rejects the
proposal, no one receives anything. The donor and the recipient play the game
once only.

Rational behavior in these circumstances is for the recipient to accept any pos-
itive sum of money offered by the donor. If the donor offers the recipient $1 out
of the $100, the recipient should take the $1. The offer is a take-it-or-leave-it
ultimatum and $1 is better than nothing for the recipient. By rejecting the offer,
however, the recipient ensures that the donor also receives nothing. Therefore,
by rejecting an offer, the recipient can punish “unfair” offers.

Because the game is not repeated with the same people, rejection of an offer
does not personally benefit the recipient through disciplining of the donor in
future games. By rejecting an offer, the recipient is inflicting self-punishment as
the cost of punishing perceived unfair behavior by an anonymous person with
whom no further interaction will knowingly take place. The punishment is irra-
tional by economic criteria for efficiency: the principle of Pareto efficiency is that
“more is better than less.”

A donor who believes that the recipient will reject an unfair offer has reason
to make “fair” offers. The ultimatum game involves the following questions:

� How will the recipient behave? Will the recipient act rationally (by eco-
nomic criteria) and accept any sum of money that the donor offers, or will
the recipient reject an offer that he or she feels is unfair?

� What does the donor believe? Which offers does the donor believe that the
recipient will accept? Does the donor believe that the recipient will reject a
low offer?

It is sufficient for the donor to believe that the recipient will reject a low offer
for a low offer not to be made. If the donor believes that the recipient will react
to violation of an idea of fairness by not accepting a very unequal offer, we can
expect offers of division to be reasonably equal.

If a donor makes an equal offer, we do not know if this is because the donor is a
generous person who believes in equal sharing or if the donor fears the recipient’s
rejection of an unequal offer. Surveys of results from experiments indicate that,
in general, donors propose that they keep 60 percent and offer 40 percent to the
recipient and that such offers are, in general, accepted.58 We thus have a “norm
of behavior” for ultimatum games.

Table 7.9 shows outcomes of ultimatum games in different locations around
the world. In three states of the United States, in Japan, in Israel, and also in
Indonesia when the sum to be divided was high, the mode for the proportion
offered was one half (the means are less than the mode because some people

58 Oosterbeek, Sloof, and Van De Kuilen (2004).
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offered less than half).59 In Indonesia, when the amount divided was a low sum,
the modal offer was 40 percent, but some donors offered a greater share, resulting
in a higher mean (44 percent).

Rejection rates are also shown, as well as rejections when offers were less than
20 percent. In the Indonesian case, rejections were high when the amount to be
divided was small but not when the amount to be divided was high. In Japan and
Israel, there were high rejection rates when less than 20 percent was offered. In
Israel, although the modal offer was 50 percent, the mean was only 36 percent;
just under a quarter of the offers were under 20 percent, on the apparent expecta-
tion that the recipients would behave rationally and accept the low offer as better
than nothing; however, the rejection rate of the low offer was 71 percent.

The general conclusion is that the prediction of rationality whereby low offers
are made and accepted is not borne out; rather, donors make offers based on
donors’ perceptions of what recipients will regard as fair – or just.

The standard of fairness as near-equal division appears universal. An interpre-
tation is that recipients believe that donors should understand that luck in being
chosen as the donor could have gone the other way and that the money should
therefore be more or less shared. There is a relationship to the veil of ignorance:
behind a veil of ignorance, people do not know whether they will be donors or
recipients – and personal outcomes should not depend on which is the case.

Aberrant rational behavior
The aberration in table 7.9 is a tribe in the Peruvian Amazon, for whom the
modal offer was only 15 percent and the mean 26 percent. The tribe lived a near-
subsistence life in small family and tribal units and had little social contact with
other people. The quite small offers that were made were often not rejected.
Overall, members of the tribe exhibited a smaller than usual feeling of being
obliged to share. Unequal payoffs seemed to be viewed fatalistically as the result
of luck: the belief appeared to be that the people who had been chosen as donors
had been lucky and the people chosen as recipients had been unlucky, without
the equalizing role of a veil of ignorance. The aberration from the norm of fair-
ness as near-equal sharing therefore comes from a nonmarket near-subsistence
society. A few participants from the tribe had, however, been exposed to West-
ern culture: when chosen as donors, they made equal sharing offers. We might
presume that the people exposed to Western culture knew how their fellow tribe
members would behave and that low offers could, therefore, be made and would
in all likelihood be accepted. The equal offers therefore reflected a conception of
fairness that differed from other members of the tribe who had not been exposed
to Western influences. The members of the tribe acted rationally in accepting
low offers and also rationally in proposing low offers that they apparently antici-
pated would be accepted. We anticipate that hunter–gatherer societies will share

59 The mode is the number that has the highest frequency or the number that the greatest number of
people offered.
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equally, because of insurance, should any member of a group not succeed in find-
ing sufficient food at any one time. Why did the members of the Amazon tribe
not share equally in the ultimatum game? The Amazon Indians were not primar-
ily hunters but rather used the conditions of the rain forest to gather food and
also to plant crops, principally manioc, a starch root crop.

Rejections of generous offers
In the ultimatum game, generous offers exceeding half of the money are generally
accepted. The complexity of the dependence of societal relationships on culture
is illustrated by cases in which generous offers of more than half the money are
rejected because the generous offers are regarded as insulting. In an experiment
in China, a university student rejected a generous offer with the observation that
the person offering the money was “using the mind of a petty man to measure the
heart of a gentleman.” Chinese middle-school students offered more than half
were concerned that they were being offered money that they had done noth-
ing to deserve. The usual response among the students was to divide the money
equally because no one deserved the money and certainly no one deserved more
money than anyone else.60

The dictatorship game
In the dictatorship game, a person who is given a sum of money can dictate how
the money is to be shared with another person. The decision of the prospective
donor is not strategic because the recipient has no decision to make. The recipient
simply keeps any money that he or she is given. By giving away money, donors
act expressively in confirming to themselves their self-image as generous and car-
ing persons; or donors may truly belief in sharing, in which case, the question is:
What else do they share in other circumstances? In general, less is given in dic-
tatorship games than in ultimatum games. The larger sums given in ultimatum
games reflect the additional motive for giving, which is to preempt rejection of
the offer.

Punishment of unfair behavior
People tend to punish behavior that is perceived as unfair. In one type of exper-
iment, people who receive money could choose an even division with an anony-
mous person or keep nearly the entire amount. In a subsequent second round,
people deciding on division of the money were told whether the anonymous per-
son with whom they could share the money had shared equally where this person

60 The study was undertaken by Chen Kang and Fang-Fang Tang (2009), who also reported on cul-
tural differences between Buddhist Tibetans and Han Chinese. Generous offers are also rejected
in cultures where “gift exchange” occurs. The generous offers are rejected because of a mind-
set that a generous offer is a gift that will need to be reciprocated. The mindset is reported
as present even though a one-time anonymous interaction is taking place. See Henrich et al.
(2001).
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decided on a division of money in the first round or kept most of the money. The
tendency was to punish the people who were not generous in the first round by
not sharing with them in the second round. Moreover, people were prepared to
incur a personal cost in order to punish perceived selfish behavior: they were pre-
pared to have less for themselves to ensure less for people who did not share; that
is, they were prepared to pay to punish unfairness at a cost to themselves.

Collective decisions
A collective decision by a group usually results in more generous sharing than
an individual decision. People care about how others in the group view them and
make more generous proposals than if they were anonymously deciding alone. By
tending to act more charitably in groups than as individuals, people indicate that
they care more about how others perceive them than about how they perceive
themselves: they apparently do not feel guilty about being ungenerous but feel
shame if others observe them not to be generous.

Norms of reciprocating behavior
By giving money in the dictatorship game, people might be behaving in the way
that they would have wanted others to behave with regard to them, had the
roles been reversed: that is, they may be following norms of reciprocating behav-
ior. Reciprocal sharing occurred in hunter–gatherer societies: when a success-
ful hunter brought back an animal too big to be eaten alone, the animal was
shared with the group; the next time, another hunter might be successful and
that hunter would also share his animal with the group. A consistently success-
ful hunter might also be rewarded by finding himself more valued by the women
of the group as a progenitor of children who would be expected to be successful
hunters.

Anonymous behavior and social approval
People tend to not share when no one observes their behavior. The dictator-
ship game requires that the donor and recipient be mutually anonymous, so that
donors will not be intimidated, embarrassed, or otherwise personally influenced
by the recipient when making the sharing decision.61 The donor or person propos-
ing a division of the money, however, is usually observed by the researcher who
is conducting the experiment. When anonymity in the dictatorship game includes
the experimenter not being able to know the decision of the donor, amounts
given decline, as do the number of people who give at all.62 The evidence from
behavior under complete anonymity confirms that not only self-image (if at all)
is involved in the sharing decision but also the desire for social approval. This

61 A problem with the dictatorship game is that because of the anonymity, the person deciding on
division of the money may not believe that the recipient exists.

62 Elizabeth Hoffman et al. (1994) reported that under conditions of complete anonymity, 64 percent
of people kept all the money and only 8 percent gave more than $4 out of $10.
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evidence is consistent with the motive of social approval when people propose
generous sharing in group decisions.63

Dividing earned and unearned money
In some ultimatum and dictatorship experiments, a distinction is made between
the sharing of earned and unearned money. Unearned money is a gift. Earned
money is “won” in a preliminary contest, with reinforcement that the donor has
“earned” and deserves the money. Perhaps predictably, people are less generous
in giving away money that they feel they have earned than money they have
received as a gift. The natural right of possession comes into play when money
has been earned through personal effort.

Differences in behavior between ultimatum and
dictatorship games
In the ultimatum game, people give in order to feel good or because they feel
that giving is the correct decision, but they also give because they fear retribution.
In the dictatorship game, there is no fear of retribution and donors give less to
recipients. Indeed, in the dictatorship game, as we observed, little tends to be
given at all under conditions of complete anonymity.

Comparisons of outcomes of dictatorship and ultimatum games reveal how
the role of conceptions of social justice changes under the different circum-
stances of nonstrategic and strategic behavior.

In one experiment, donors first observed recipients performing a task that
required effort. In dictatorship games, in which behavior is not strategic, donors
rewarded recipients on the basis of merit according to the tasks performed; non-
deserving recipients who were perceived to have not exerted much effort in their
tasks were mildly punished.

When conditions change from the dictatorship game to the ultimatum game,
behavior becomes strategic because donors need to consider the responses of
recipients, without whose agreement there is nothing to share. As we might pre-
dict, with the donor thinking strategically in the ultimatum game and concerned
about the response of the donor, conceptions of what the recipient will regard as
a “fair” division of the money replace donors’ decisions about reward and pun-
ishment based on the recipient’s effort in assigned tasks. In the change to the ulti-
matum game, rewards for effort are diminished and punishment for not exerting
effort is altogether eliminated.64

The role of social justice therefore changes between the two games. In the dic-
tatorship game, donors apply principles of social justice, as expressed in rewards

63 Kristen Hawkes (1993) reported evidence of the role of social approval as underlying sharing in a
hunter–gatherer society.

64 The experiment was described by Bradley J. Ruffle (1998).
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given according to effort or merit: the conception of reward according to merit
is related to the natural right of possession. In the ultimatum game, the ability
of the recipient to refuse an offer and thereby create circumstances in which the
donor has nothing changes the outcome to equality (or the usual 60–40 division
because of an advantage given to the donor). However, the equality is not due
to a conception of social justice on the part of the donor but rather the threat of
reprisal by the recipient.

Gender differences in ultimatum games
Evidence on gender differences in ultimatum games is mixed. Some studies find
that men offer more to women than to men. Women also tend to offer more
to women than men. Because the income transfers are anonymous other than
gender, we can only speculate why men offer more to women to whom they will
never be able to communicate their generous behavior. Women offering more to
women is explained by solidarity. Other studies show that in ultimatum games,
both men and women make lower offers when the recipient is known to be a
woman. Women, moreover, are more inclined than men to accept a low offer; in
taking the money that is offered, women thus behave rationally.

Gender differences in dictatorship games
Systematic gender differences have been reported in behavior in dictatorship
games. A cost of giving can be introduced into dictatorship games: for example,
for every $3 given to the recipient, the donor might lose $1 (which is equivalent to
an excess burden of taxation and thereby efficiency loss through the leaky bucket
of redistribution). Men are more sensitive to the cost of generosity (the value of
the loss or price of making the transfer) than women. Whether men or women are
more generous therefore depends on the price paid for giving (or the efficiency
loss). Men are more generous than women when the cost of giving or efficiency
loss is low, and women are more generous than men when the cost of giving (or
efficiency loss) is high because women tend to give independently of the price of
giving.

These experiments suggest different personal choice of social welfare func-
tions. In the experiments, tokens are transferred from donors to recipients. The
tokens have different redemption values for recipients. A loss in value of a token
when a donor gives a token to a recipient is the price of giving or efficiency
loss from giving. A donor who chooses to maximize the sum of the donor’s own
income and the income of the recipient is choosing behavior suggestive of the
Bentham social welfare function: more men than women maximized the sum of
benefits. Women more than men indicated a preference for equality, expressed
in the Rawls social welfare function by choosing an equal division of own income
and the donor’s income: more than half of the women revealed Rawls-type egal-
itarian preferences compared to a quarter of the men.
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However, in the same experiments, half of the men and 40 percent of the
women behaved in a self-interested selfish way, keeping all or most of the money
for themselves.65

C. Intergenerational economic mobility
Social justice without income transfers from government includes opportunities
for personal advancement through intergenerational economic mobility. Eco-
nomic mobility (also sometimes called social mobility) measures how people fare
in life relative to their parents. High economic mobility generally requires equal
opportunities for personal improvement – and is therefore related to ex-ante
equality as the definition of social justice.

Estimates of intergenerational economic mobility
Studies of intergenerational economic mobility estimate the relationship between
data on children’s incomes Ychild and the incomes of their parents Yparent when
the parents were at the same stage of life as the children. An equation is estimated
for:

Ychild = a + bYparent + μ, (7.36)

where μ is a random-error term. The constant term a expresses growth (or, if
negative, decline) of incomes over time between generations. When incomes are
in logarithms, the coefficient b is an elasticity. If the variances of the distributions
of Ychild and Yparent are equal, b is the correlation coefficient between children’s
and parents’ incomes.

If the data reveals b = 0, there is complete economic mobility.66 If b = 1, there
is complete immobility.

If 0 < b < 1, regression to the mean in income inequality is taking place
(parents with high incomes do not necessarily have children who will have high
incomes and, similarly, parents with low incomes do not necessarily have children
who will have low incomes). Francis Galton (1822–1911), who studied inherited
human characteristics (Galton, 1889), predicted an equalizing process through
regression to the mean of the population because, with the characteristics of
a child on average those of the parents, the child is closer to the population
mean than at least one of the parents. The averaging process increases equality.67

65 The evidence, based on behavior of students in economics courses at Iowa State Univer-
sity and the University of Wisconsin, was reported by James Andeoni and Lise Vesterlund
(2001).

66 If b < 0, higher parental income is associated with lower income of children (that is, children of
wealthy parents may decide to live off parental wealth and children of poor parents are motivated
to try harder and persistently earn more than their parents).

67 For example, suppose that we could accurately measure innate ability and that the average mea-
sure in a society is 100. Two parents who have respective measures of 120 and 140 have a child who
(on average) has a measure of 130, which is closer to the mean than one of the parents.
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TABLE 7.10. COMPARISONS OF ECONOMIC MOBILITY,
FATHERS AND SONS, b IN EXPRESSION (7.40)

United Kingdoma 0.42, 0.57
United Statesb 0.40
Canadaa 0.23
Swedena 0.13, 0.14, 0.28
Norwayc 0.155, 0.13
Germanya 0.11, 0.34
Finlanda 0.13, 0.22

Sources: aSolon (2002); bSolon (1992); Zimmerman (1992);
cBratberg, Nilsen, and Vaage (2005).

Although Galton focused on inherited characteristics, peer and neighborhood
effects and attitudes within families to encouraging education affect incomes – as
well as luck and susceptibility to moral hazard.

Studies for different countries suggest convergence of incomes to the mean
over a small number of generations.68 The estimated value for b in expression
(7.35), of course, depends on the sample of people who provide the data for
the estimation. Table 7.10 shows measures of economic mobility for males for
a sample of high-income countries. With the exception of the United States and
the United Kingdom, the countries in table 7.10 have welfare states of different
degrees in which the combination of high taxes and high social spending results
in high economic mobility.

Characteristics other than income
Table 7.11 shows the range of correlations and the average correlation across
generations in the United States in the 20th century for a number of personal
economic characteristics other than income. The lowest correlation is for years
of schooling and the highest correlation is for consumption. Table 7.11 indi-
cates that the identity of parents matters more in determining personal consump-
tion than personal income, wealth, or wages. It seems that people tend to run
down family wealth to maintain consumption at the standards to which they have
become accustomed. The intergenerational correlation is higher for income than
for wages because income includes the non-wage returns from family assets and
wealth. The intergenerational correlation is, in turn, higher for wealth than for
wages or income. Wealth is run down across generations, as indicated by the
higher correlation across generations of consumption than wealth.

68 Becker and Tomes (1986) reviewed results of studies for a number of countries. They suggested
reversion to the mean as a general rule by the third generation.
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TABLE 7.11. U.S. INTERGENERATIONAL ECONOMIC
CHARACTERISTICS

Economic characteristic Range of estimates Average

Years of schooling 0.14–0.45 0.29
Earnings, wages 0.11–0.59 0.34
Family income 0.14–0.65 0.43
Family wealth 0.27–0.76 0.50
Family consumption 0.59–0.77 0.68

Source: Mulligan (1999).

Should economic mobility be maximized?
There is virtue to economic mobility. The virtue of economic mobility does not
imply that ex-post mobility should be maximized but rather that governments
should provide conditions of ex-ante equality that allow people to advance them-
selves on merit. To maximize economic mobility, income consequences of inher-
ited traits would have to be neutralized and inheritances would have to be taxed
completely. Alternatively, all wealth and income would need to be collectivized
and incomes made independent of abilities. The result is socialism, and we are
returned to the adverse consequences of absence of incentives of markets and
private property rights, and problems of maximal government.

Assortative mating
Assortative mating occurs when there are systematic rather than random tenden-
cies when males and females sort themselves into couples. High-ability, high-
income women may disproportionately tend to have children with high-ability,
high-income men – and, conversely, low-ability, low-income women may dispro-
portionately tend to have children with low-ability, low-income men. If people
tend to mate with someone in their own group, and abilities are inherited or
culturally transmitted from parents, there is reversion to the mean only within
subgroups of the different sorted groups. Hence:

Assortative mating decreases economic mobility.

There are also consequences of differences in fertility within groups:

Social immobility increases if high-ability, high-income women have fewer
children than low-ability, low-income women.
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In the limiting case where high-ability, high-income women have no children at
all, in the following generation, children of other women replace their missing
children in the higher ends of the income distribution.69

Economic mobility of women
The studies of economic mobility have focused more on incomes of fathers and
sons because of data from eras in which the mother tended to look after children
and the family relied on the father’s income. For the United States, the available
data indicate lower economic mobility for women than men, with consequences
for women of associative sorting.70 In the United Kingdom, the data also indicate
lower economic mobility for women than for men.71 Whether women work is
important, and the generation of women that provides the data therefore matters:
women born and educated (and who married) when the traditional model of the
family was in place exhibit lower economic mobility because of absence of market
earnings than women born and educated when women expected to have careers
no differently than men.72

Meritocracy in labor markets
Economic mobility requires meritocracy in labor markets. There is no point in
investing in education and, indeed, being one of the most successful students if
jobs are obtained on the basis of privileged family connections. When privilege
matters, economic mobility is low because children of privileged families, over
time, continue to have the best jobs.73

69 High-ability women who have mated with high-ability men may choose not to work or not to
work full-time. Evidence of assortative mating then comes from correlations between income-
earning abilities of partners. The correlation between earned incomes of spouses is smaller than
the correlation between their hourly wages (which measure the ability to earn income).

70 Chadwick and Solon (2002) studied the economic mobility of women in the United States and sug-
gested an elasticity for 0.43 of the relationship between women’s incomes and parents, below the
measure for men of 0.54 (the measure is higher than the 0.4 or so usually reported for men in the
United States because of use of family income rather than the father’s earnings). They suggested
that the difference between men and women revealed by the data may not be statistically signifi-
cant. Assortative mating is reflected in similarities between the elasticity of women’s incomes and
husbands’ incomes, with respect to women’s parents’ income.

71 Dearden, Machin, and Reed (1997) reported values of between 0.4 and 0.6 for men and between
0.45 and 0.7 for women, in each case relative to the income of the father and also years of schooling.

72 A study in Norway (Bratberg, Nilsen, and Vaage, 2005), for example, compared economic mobility
in a welfare state for people born in 1950 and 1960. The results for men in table 7.8 are 0.155 and
0.13, respectively. For women, the corresponding values are 0.221 for 1950 and 0.126 for 1960,
indicating increased economic mobility for women, whereas for men, economic mobility changed
little.

73 The privileged families will also be best placed through personal wealth to educate their children.
In societies with privilege rather than meritocracy, high returns may be observed to education;
however, the observed high returns do not reflect educational attainment but rather the absence
of meritocracy in the labor market. If jobs were assigned by merit and not by privileged family
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Income distribution and economic mobility
Two people might have respective incomes of 100 and 200. Each has a child,
and when the children earn incomes, the child of the low-income parent has the
income of 200 and the child of the high-income parent has 100. There has been no
change in income distribution but there has been perfect high economic mobil-
ity. For economic mobility, it matters whose incomes changed but the income
distribution is independent of the identities of the people who have the different
incomes. In particular, as the example here shows:

High economic mobility does not necessarily imply a more equal income
distribution.

If b > 1 in equation (7.36), income inequality increases between generations.74

However, the data indicate that b < 1 and so children of high-income parents
have lower incomes on average than their parents, and children of low-income
parents have higher incomes on average than their parents. Through reversion to
the mean, inequality therefore declines. Thus:

For indicated values of b economic mobility reduces income equality with-
out the need for taxation and public spending on income transfers.

Social instability
Social immobility has often given rise to social instability. The wealth of the
hereditary rich has often been appropriated when there has been limited eco-
nomic mobility.

Economic mobility and social insurance
Economic mobility does not end the demand for social insurance. The time
dimensions for social insurance and economic mobility differ. Social insurance
is provided for needs that are immediate. Economic mobility involves change
over generations.

Moral hazard and economic mobility
As with social insurance, there are moral-hazard problems associated with eco-
nomic mobility. It may be impossible to observe whether the reason why people

background, observed returns to education would be lower because the return to education would
reflect only education and not the hidden influence of privileged family background. Lam and
Schoeni (1993) studied privileged family backgrounds and the returns to education in Brazil, where
income and wealth distribution were very unequal and observed returns to education were very
high, and found that taking family background into account reduced the return to education.

74 b is an elasticity. If b > 1, children persistently earn more than their parents (for example, by 20
percent) but children with higher income parents begin from a larger base.
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have not fared well is limited economic mobility or lack of effort to take advan-
tage of available favorable opportunities for economic mobility.

D. Global social justice
There is no global government. Global social justice therefore requires achieving
social justice without government.

In some countries, the social insurance contract is nonexistent. Social ties and
family relationships substitute for the absent social insurance. People want chil-
dren, with the hope that the children will look after them in advanced years.
They know that they cannot rely on government for help in old age, although life
expectancy may be so low that the likelihood of reaching advanced years is also
low. In poor countries where there is no social insurance, family relationships
often are not sufficient to stave off hunger and deprivation. People who cannot
provide for themselves are destitute or starve if not given private charity or not
helped through foreign aid.

A global insurance contract behind the veil of ignorance
Being born into a poor family in the poor countries of the world is an event
against which we would all seek insurance when designing an insurance contract
behind the veil of ignorance. The global social insurance would provide compen-
sating payments for adversity wherever in the world we happen to be born and
wherever we happen to find ourselves.

We would want the global social insurance contract, for example, to provide
protection against being born into a Nietzschean society in which there is no rule
of law and groups of men use their superior physical strength to rape and pillage
at will. We would want protection against living in a country run for the benefit
of one man, one family, or one tribe, where our home is a hovel with a dirt floor
and we have no electricity or running water, and where we do not have access
to basic health services or education. The country in which we live might have
extensive natural resources but, if we are not members of a privileged family, we
would still be very poor. If we live on land where oil is discovered, we may find
that not only do we have no benefits from the discovery, but also we are displaced
and hounded to distance ourselves from the location where the oil is found. The
government may send armed men to rape and pillage – and kill – to force us to
move.

When behind the veil of ignorance, we would want protection against being
born in a country where a large part of the population is HIV-positive. We would
want to avoid being part of the population in countries where men believe that
sex with a virgin (of any age) cures them of AIDS. Where the HIV-virus is preva-
lent, education is lost when children do not go to school and instead stay home
to attend to parents and other family members with AIDS. In countries that are
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poor to begin with, people die of AIDS during what should be their productive
years, leaving children as orphans to cope alone.

Women in some societies are exploited and traded and, as we previously
noted, subject to inhumane practices to make them subservient to men. There
is a bias against educating girls in some cultures. When women are not permitted
to leave the home except in the presence of a family member, the limitations on
women’s activities outside the household restrict employment opportunities and
disallow diversities of life available outside the confinement of the home.

Faced with possibilities of adversity in other countries, behind the veil of
ignorance we would want a global insurance contract that applies wherever
we would be born.

The World Bank and global insurance
Global social insurance is expressed in bilateral aid programs of governments of
richer countries and the aid resources provided by international aid agencies. The
International Monetary Fund and regional development banks provide resources
intended to maintain economic stability and to stimulate economic growth; how-
ever, the major international agency concerned with helping poor people in poor
countries is the World Bank.

Insurance, in principle, compensates for random adverse events. The foreign
assistance provided because of adversity in poor countries has not been random.
Rather, aid has been given systematically to the same countries over the course
of time. The evidence indicates, moreover, that the aid provided to governments
of poor countries has been ineffective in helping the large parts of populations
that are poor to escape from poverty. Aid resources are provided but the poor in
poor countries stay poor.75

The distinction between “poor people in poor countries” and “poor coun-
tries” is important. There are rich people in poor countries. The rich generally
are connected to government or seek to ensure that they have family members
among government officials. The purpose of the family members in government
is to provide opportunities for other members of the family to enrich themselves
through government-provided privilege; family members in government also pro-
tect family assets from the government. Poor countries (or countries with low
per capita incomes) tend to have more unequal distributions of income (or more

75 The empirical evidence on the ineffectiveness of aid was reviewed by Hristos Doucouliagos and
Martin Paldam (2008). The data for their study consisted of the results of prior empirical studies.
Initial empirical studies were optimistic in the results reported about the effectiveness of aid. As the
database expanded over time, the results in the studies converged to zero effectiveness. Doucou-
liagos and Paldam’s review of the empirical studies suggests that the optimistic results were often
reported by people in the “aid industry” who had an interest in showing that the aid provided by
the agencies for which they worked was effective.
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social inequality) than richer countries, before and after social insurance (if there
is any social insurance in the poor countries).

Moral hazard
Aid donors, acting as if under the terms of a global insurance contract, appear
to have confronted moral-hazard problems. Resources have been provided to
governments in poor countries with the intention that the governments would
improve the conditions of the poor by public spending on health care, edu-
cation, and infrastructure. Yet, after resources have been provided, additional
resources have been required – and still more – in a process that yielded little or
no improvement in the lives of the poor. The phenomenon of continued aid with
little or no benefit (or deterioration of living standards) for poor people in poor
countries was described by William Easterly (2001), who recounted his experi-
ences as an economist seeking at the World Bank to improve the lives of the poor
in poor countries. The World Bank, over the decades since its founding in 1944,
made concessional loans and provided aid resources to governments of poor
countries on condition that governments choose public policies that improve the
lives of the poor. Easterly pointed out that the aid continued to the governments
even if the governments did not fulfill their obligation of using the resources to
help the poor:

. . . even if the conditions are not met, the donors want to alleviate the lot of the
poor, and so they give the aid anyway. The recipients can anticipate this behavior of
donors and thus sit tight without doing reforms or helping the poor.76

Easterly described the poor in poor countries as hostages held by their own
governments:

The poor are held hostage to extract aid from the donors.77

The governments that receive the aid do not wish the conditions of the poor in
their countries to improve because the World Bank and other donors would then
no longer provide aid that the local rulers can appropriate for themselves.

There is asymmetric information and so moral hazard if the World Bank can-
not observe the efforts of the governments in using aid resources to help the poor.
However, the circumstances are often not those of asymmetric information; the
appropriation of resources intended for the poor by government officials in poor
countries is common knowledge. The World Bank knows the appropriation takes
place and the government officials who appropriate the aid resources know that
the World Bank knows.

76 Easterly (2001), p. 116.
77 Ibid.
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The World Bank confronts the problem of how to respond to appropriation
of aid for personal benefit by government officials. One response is to view the
theft of resources intended for poor as an inevitable tax that needs to be paid to
help the poor. The rate of taxation is the proportion of aid resources taken by
government officials and elites in poor countries. In Indonesia, after a change of
government, the new government requested that the World Bank deduct from
the country’s debts the part of past foreign aid that had not benefited the popu-
lation but had rather been appropriated by the family of the previous president.
The case for refusing the request is that without permitting the theft by the ruling
family, the World Bank would have been unable to provide the loans for devel-
opment assistance. The theft provided the incentive for the government to allow
the assistance.

Debt forgiveness
Although some extremely poor countries received direct grants, World Bank
assistance has been provided in the form of concessionary loans (loans at low
interest rates). Some governments cannot repay the loans, although by default-
ing on World Bank loans, governments in poor countries in general lose access
to borrowing possibilities in world capital markets. When debts cannot be repaid,
pressures arise to cancel the debts, on the grounds that the debts impede ongo-
ing development assistance through new loans. Moral hazard arises through can-
cellation of debts. Canceling debts is intended to provide the opportunity for a
fresh start. Yet, after the debt has been canceled, new debt soon reaches lev-
els at which the only solution is again cancellation of the debt. Commenting
on this cycle of indebtedness and debt cancellation, William Easterly observed
that:

The same mismanagement of funds that caused the high debt will prevent the aid
sent through debt relief from reaching the truly poor.78

The principal–agent problem
Aid resources in poor countries thus enrich local political leaders and gov-
ernment officials and their families, and avarice and corruption in government
underlie the empirical findings that aid has been ineffective in improving the
lives of the poor in poor countries. There is a principal–agent problem. Donors
such as the World Bank that provide the aid resources should be the principals.
Governments in poor countries should be agents who dispense the resources to
help the poor as intended by the principals. However, governments in poor coun-
tries become the principals and the aid resources intended to help the poor are
diverted.

Table 7.12 shows the dilemma confronting an aid agency such as the World
Bank. The first number is the utility of the donor (the World Bank) and the

78 Ibid., p. 136.
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TABLE 7.12. THE DILEMMA OF FOREIGN AID

Government in the
poor country helps
the poor

Government in the
poor country does
not help the poor

Donor gives aid 4, 1 3, 4
Donor does not give aid 2, 2 1, 3

second number is the utility of the government receiving the aid (not the utility
of the poor whom the aid is intended to benefit). The decision facing the donor is
whether to provide aid. The decision facing the government in the poor country
is whether to use the aid for the intended objective of helping the poor.

The donor’s first preference, 4, is that the aid is given and reaches the poor.
The donor’s second preference, 3, is that the aid is given and does not reach the
poor. The donor has benefit 2 if the aid is not given and the government wishes
to help the poor and has the lowest benefit 1 when the aid is not given and the
government does not wish to help the poor.

The best outcome, 4, for the government is to receive the aid and not help
the poor. Next best is 3 if the aid is not given. The outcome at 2 for the govern-
ment occurs if there is no aid and the government tries ineffectually to help the
poor. The worst outcome 1 for the government is that aid is given and reaches
the poor.

The dominant strategy of the donor is to give and the dominant strategy of the
government is not helping the poor. The Nash equilibrium is at (3,4). The aid is
given and is appropriated.

The benefits to the recipient government from theft of aid resources
If aid resources reach the poor, the circumstances of the poor will improve; how-
ever, if the poor do not remain poor, there will be no more aid for the government
in the aid-receiving country to appropriate because the donor’s aid program will
have been successful. The government in the poor country also does not want the
aid to reach the poor because a middle class that would emerge through economic
development will seek democracy and accountability from rulers. Appropriation
of aid resources, therefore, provides the government with two benefits: there is a
direct benefit through the resources stolen and a further benefit in that calls for
democracy and accountability that would accompany successful economic devel-
opment are preempted.

The incentives of the donor
Why does the donor persist in giving the aid given that the dominant strategy
of the government is to not use aid resources to help the poor? The donor and
the recipient government are in a repeated game in which beliefs and reputation
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can matter. The government is the gatekeeper for delivering the aid and perhaps
the donor believes (or wants to believe) that the government will change for the
better. As Easterly pointed out, the donor feels obligated to be a donor and to
give. The donor therefore continues to give, hoping that a new government will
arise that cares about the poor; therefore, aid can persist even if ineffective in
helping the poor.

We noted that the donor can view appropriation by the aid-receiving govern-
ment as a tax that allows some of the aid to reach the poor in poor countries.
Consistently, the recipient government wishes to keep collecting the tax. How-
ever, the recipient government must ensure that the poor stay sufficiently poor
for the aid resources that are taxed to continue to be forthcoming. Ineffective aid
then persists.

Our explanation for the continuation of ineffective aid rests on the dominant
strategy of the donor, which is to give. However, the donor may cease giving
when the behavior of a recipient government oversteps bounds of reasonable-
ness. Aid can then always continue to other governments. A donor would be in
a difficult position if there were no one to try to help. The World Bank and its
highly professional staff exist to help people in need in poor countries.

Global representative government
Global government could implement the global insurance contract that we would
all seek behind the veil of ignorance. We do not have global government. Do we
want global government? To see what global representative government might
look like, we move from the professional agencies of the World Bank as well
as the International Monetary Fund to the United Nations (UN). The UN is
the closest institution to global representative government. The UN reflects the
attributes of governments of the individual member countries. The whole is the
sum of the parts. The governments that appropriate the aid resources intended
to help the poor are represented at the UN. The corruption that is institutional-
ized in many UN member countries and norms of personal behavior are retained
and transposed to the new organizational setting when government officials leave
their home-government bureaucracies for positions in the UN bureaucracy.79

Would the global social insurance contract that we would choose behind the
veil of ignorance be implemented by a global government? The same political

79 Studies contained in the volume edited by George Abed and Sanjeev Gupta (2002) describe and
document corruption in governments in poor countries. A study by Emanuele Baldacci et al. (2004)
found that economic growth in poor countries increased when government spending fell, indicat-
ing that the marginal effect of government spending on growth was negative. Two researchers at
the World Bank had access to detailed data that allowed them to trace public spending on school-
ing for children in Uganda. The researchers, Ritva Reinikka and Jakob Svensson found, in a study
published in 2004, that only 13 percent of the money assigned by government for the schools actu-
ally reached the schools and the children. The remaining 87 percent of the money was appropriated
by government officials.



Supplement S7 573

leaders and government officials who interfere with and prevent global social
insurance when the World Bank and other donors attempt to help the poor in
poor countries would be part of the global government that would be respon-
sible for the global social insurance program. Were there to be global govern-
ment, we would risk losing the social insurance contracts that we have in our own
societies.80

Supplement S7

Supplement S7A: Measurement of income inequality
If social justice is related to income inequality, we require means of measuring the
extent of inequality. There are a number of possible measures; here, we consider
two.

An often-used measure of inequality is known as the Gini coefficient. Fig-
ure S7.1a shows how the Gini coefficient is computed. With a given population
and a given distribution of income among the members of the population, the
horizontal axis measures the proportion of income and the vertical axis measures
the proportion of the population. Along the 45◦ line, there is complete equality
of incomes: 25 percent of the population has 25 percent of the income, 50 per-
cent of the population has 50 percent of the income, and so on. The curved line,
which is known as a Lorenz curve, shows the actual income distribution. At point
1, 50 percent of the population has 50 percent of the income, but point 2 on the
Lorenz curve indicates that, in fact, for the society that the Lorenz curve repre-
sents, 50 percent of the population has more than 50 percent of the income. The
Gini coefficient is the shaded area divided by the area on one side of the diag-
onal (half the box). The smaller the shaded area, the more equal is the income
distribution. When the Lorenz curve and the 45◦ line coincide, the shaded area
disappears and the Gini coefficient reaches its minimum value of zero, at which
there is complete income equality.81

80 Corruption occurs in the World Bank and the International Monetary Fund but is an aberration.
Why is there such a difference between these organizations and the United Nations? Whereas
the United Nations General Assembly gives one country one vote, at the World Bank and the
International Monetary Fund, voting is through accountability predicated on the resources that
countries provide. Indeed, important decisions at the United Nations are made by the Security
Council, where permanent members can exercise the right of veto.

81 When there are n people in the population with incomes {y1, . . . , yn} and with average income ya,
the Gini coefficient is computed as:

1
N2 ya

N∑
i=1

N∑
j=1

|yi − yj |
2

.
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Figure S7.1. (a) The Gini coefficient as a measure of economic inequality. (b) A comparison
between two income distributions.

Figure S7.1b shows a comparison between income distributions in two soci-
eties. We see that one society has a more unequal distribution of income than
the other. At point 1, 50 percent of the population would have 50 percent of the
income. Comparing points 2 and 3, we see that at point 2, 50 percent of the pop-
ulation has a smaller share of income than at point 3. For any percentage of the
population, the society with the larger Gini coefficient (whose Lorenz curve is
farther to the right) has a more unequal income distribution.

When two people together earn $100 of income, the value of the Gini coef-
ficient is defined by the percentage of income above 50 percent earned by the
higher income person. For example, if one person earns $70 and the other $30,
the Gini coefficient is 0.2. If one person earns $90 and the other $10, the Gini
coefficient is 0.4. When each person earns $50, the Gini coefficient is zero, con-
firming complete equality.

Without the leaky bucket of income distribution and with identical utility for
all people, all symmetric social welfare functions are maximized when post-tax
incomes are equal. Any income inequality therefore reduces social welfare. A
measure of inequality therefore can be based on the welfare loss from deviation
from full-equality maximum social welfare if there were no leaky bucket – that is,
if all people contributed according to their abilities so that there are no efficiency
losses through the excess burden of taxation when income is transferred. Such
a measure was proposed by Anthony Atkinson in 1970. When ya is the average
income of the population and everyone has the same utility function (so Arrow’s
impossibility theorem is not a problem, see the next supplement), the Bentham
social welfare function is maximized by giving everyone the average income
(see also chapter 6 on the outcome of majority voting on redistribution when
there are no excess burdens of taxation). Maximal social welfare is greater than
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(or not less than) the social welfare attained with the actual distribution of
income; that is:

max W =
N∑

i=1

u(ya) ≥
N∑

i=1

u(yi ). (S7.1)

Let the certainty-equivalent income that provides the same utility as the mean
income ya be yc. The risk premium is (ya − yc). The measure of inequality is:

A ≡ risk premium
mean income

= ya − yc

ya
. (S7.2)

This measure is invariant to the scale on which income is measured if and only if
relative risk aversion R is constant, in which case:

A ≡ 1 − 1
ya

[
1
N

N∑
i=1

y1−r
i

] 1
1−r

R > 0, r �= 1
(S7.3)

A ≡ 1 − 1
ya

(y1 y2 y3 . . . yN)
1
N for R = 1

Inequality reduces social welfare. Take two distributions of income:

y1, y2, y3, . . . , yN

y∗
1 , y∗

2 , y∗
3 , . . . , y∗

N (S7.4)

with the same mean. The first gives higher (or not lower) social welfare if:

N∑
i=1

u(yi ) ≥
N∑

i=1

u(y∗
i ). (S7.5)

This is so if and only if the Lorenz curve for the y distribution dominates the
Lorenz curve for the y∗ distribution.82

Supplement S7B: An impossibility theorem for
social aggregation
A social welfare function is an aggregate measure of the total welfare of the mem-
bers of a society. The members of a society have preferences over their own
consumption, the consumption of others, the different public goods in society,
and externalities for which markets do not exist, all of which should be acknowl-
edged in a social welfare function. Kenneth Arrow (1950) proposed axioms that

82 Income distributions can result in Lorenz curves that cross, in which case another way of comparing
inequality is required. See Anthony Shorrocks (1983).
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preferences expressed in the social welfare function should satisfy, including that
there be no dictator whose personal preferences dictate the outcome for the rest
of the society.83 Arrow derived an “impossibility theorem” and concluded:

If we exclude the possibility of interpersonal comparisons of utility, then the only
methods of passing from individual tastes to social preferences which will be satis-
factory and which will be defined for a wide range of individual orderings are either
imposed or dictatorial.84

Arrow reached his conclusion about his impossibility theorem by excluding “the
possibility of interpersonal comparisons of utility.” We, however, have adopted
interpersonal comparisons of utility in viewing all people as identical when choos-
ing the social welfare function behind the veil of ignorance. We viewed people
as identical or equal because we acknowledged that we had no way of measuring
and thereby comparing utilities of people, but also we did not want to give people
privilege or penalize people through different personal capacities to benefit from
income. Arrow’s impossibility theorem tells us that a social welfare function that
aggregates over preferences of individuals whom we acknowledge are different
and have different visions of how society ought to distribute income and provide
public goods requires allowing a dictator to choose on behalf of society – or the
range of outcomes over which social choices are made needs to be restricted.
The field of social choice is concerned with consequences of the relaxation of the
conditions that underlie Arrow’s impossibility theorem.

Summary
A first view of social justice is in terms of the natural right of possession pro-
tected by the rule of law. In chapter 1, when we considered outcomes in which
the rule of law is absent and the strong take what they wish from the weak, we
saw that social justice was absent and efficiency was not achieved because insti-
tutions were missing that would protect the natural right of possession of people
to the output they had produced or to the value they had created. The natural
right of possession of people to the income they have earned is likewise com-
promised when people are compelled through taxes to give part of their income

83 The conditions include that a social choice can always be made between alternatives. If social
state A is preferred to B and B is preferred to C, then A is preferred to C – that is, transitivity.
Another condition is “independence of irrelevant alternatives” (for example, a person who has
decided to vote for a political candidate in preference to rival candidates does not change his or
her vote when one of the rival candidates drops out of the political contest). Arrow also required
“citizens’ sovereignty,” which is that individuals in a society “be free to choose, by varying their
values, among the alternatives available. That is, alternatives are not externally excluded from the
possibilities of citizens’ choices by some outside rule.”

84 Arrow and Scitovsky (1969, p. 64).
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to others. Compulsory income transfers through taxation are inconsistent with
Pareto improvement. In this chapter, we have investigated how, nevertheless,
tax-financed income transfers might be normatively justified, even though the
taxpayer is made worse off and the income recipient gains. The normative justifi-
cation for involuntary income redistribution is in terms of insurance.

1A. Risk-averse people confronting uncertainty about income have a
demand for insurance. The demand is expressed in the difference
between certainty-equivalent income and the value of the fair gam-
ble given by uncertain outcomes for income. A competitive insurance
market or mutual risk pooling efficiently provides the complete insur-
ance that people want. Complete insurance results in ex-post equality
of incomes, which is socially just if people are identical before uncer-
tainty about personal incomes is resolved. There can be no insurance
after personal outcomes have been revealed. The insurance contract,
therefore, is entered into behind a veil of ignorance.

1B. The metaphor of the veil of ignorance allowed us to consider peo-
ple as if they know nothing about themselves or others. Behind the
veil of ignorance, people can only be identical, so we assigned a com-
mon utility function to the population. To preserve anonymity and
to avoid privilege, we also considered only symmetric social welfare
functions. The insurance decided behind a veil of ignorance is social,
through government, because the government implements the insur-
ance contract after people emerge from behind the veil of ignorance
and so know whether they have high or low market-earned income.
Because the insurance contract is implemented through government,
there is a leaky bucket of redistribution, due to the efficiency losses
through the excess burden of taxation.

1C. A social welfare function defines a social insurance contract and
expresses social aversion to inequality. Bentham and Rawls are lim-
iting cases, with Bentham maximizing the sum of utilities and so
expressing no social aversion to inequality and Rawls expressing com-
plete aversion to inequality by focusing on the worst-off person; a
Nash social welfare function is a case between Bentham and Rawls.
If not subject to the constraint of the Laffer curve, Rawls provides
complete insurance. If there is no leak in the bucket of redistribu-
tion, all symmetric social welfare functions, including Bentham and
Rawls, provide complete insurance. Social welfare functions there-
fore differ in social insurance and aversion to inequality only when
there is a trade-off between equality and efficiency (where effi-
ciency is expressed as higher expected or average utility). Choice of
Bentham is justified by the rationality of maximizing expected util-
ity. Prospect theory describes people departing from maximization of
expected utility in a way consistent with choosing Rawls. Or people
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may choose Rawls to avoid regret. The extent of the leak in the
bucket of redistribution determines the social loss from providing
more insurance than the incomplete insurance of Bentham. A work
ethic reduces a society’s costs of choosing Rawls. Some welfare
states chose Rawls-type social insurance but maintained high aver-
age incomes. The evidence of tax evasion and a significant informal
economy in the welfare states is consistent with a work ethic because
people do not respond to high taxes by substituting leisure for
work. Departure from Bentham entails subjectively placing higher
weights on adverse outcomes than warranted by objective probabil-
ities. Although Bentham is justified by the rationality of maximizing
expected utility, maximization of the Bentham sum of utilities of the
population is, however, subject to the restrictions of the rule of law.

1D. When the population has emerged from behind the veil of ignorance,
the government avoids adverse selection and a time-inconsistency
problem by making participation in social insurance compulsory. This
is what people choosing a social welfare function and a social insur-
ance contract behind the veil of ignorance would have wanted.

In section 2, we studied social insurance in the presence of moral hazard. Personal
outcomes then were no longer predetermined solely by fate but rather depended
on personal efforts to be self-reliant.

2A. We distinguished two effort decisions: the effort decision of taxpayers
when confronting work–leisure choices that underlie the leaky bucket
of redistribution and the decision to exert effort to be self-reliant and
so avoid the need for tax-financed income transfers. People whose
personal behavior is not guided by a work ethic and who therefore
do not exert effort to be self-reliant are susceptible to moral hazard.
When the entire population is susceptible to moral hazard, the in-
come pooling of complete insurance combined with the personal cost
of effort give rise to a prisoners’ dilemma. In the Nash equilibrium,
everyone exerts low effort at self-reliance. Voluntary insurance then
fails because of moral hazard: people can do better by exerting high
effort and avoiding the common-pool problem of shared incomes.

2B. Behavior is not subject to moral hazard if there is no random compo-
nent of income or effort is observable. There is also no moral hazard
if the entire population has a work ethic.

2C. More generally, populations consist of both people who have a work
ethic and people susceptible to moral hazard. With voluntary insur-
ance, in the Nash equilibrium, people with a work ethic systemati-
cally pay parts of their income to people susceptible to moral hazard.
There is adverse selection when the people with a work ethic exit the
voluntary insurance pool. A society that begins with a population
that has a work ethic can become diverse with moral hazard present
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because of changes in norms of behavior of part of the popula-
tion. Through adverse selection, immigrant populations can intro-
duce moral hazard. Adverse selection can also take place through
emigration. Slavery is inconsistent with a work ethic. Experience with
and presumption of discrimination can inhibit a work ethic, as can
cultural retention of norms of behavior from when common property
prevented personal wealth accumulation.

2D. Adverse selection, moral hazard, and also inability to verify the
outcomes against which insurance is sought result in failure of pri-
vate markets to provide insurance. Suitably incomplete insurance
preempts moral hazard; and if everyone is exerting high effort to
be reliant, there is also no adverse selection. The Bentham social
insurance contract provides incomplete insurance based on the leaky
bucket of redistribution; the question is whether a public policy to
preempt moral hazard requires insurance that is more incomplete
than Bentham. There is a social dilemma in using incomplete insur-
ance to resolve the moral-hazard problem because people who have
experienced unfortunate outcomes through no fault of their own may
be insufficiently helped. Choice of public policy depends on sensitiv-
ity to type-1 and type-2 errors: an increased likelihood of a type-1
error disadvantages people who are victims of exogenous misfortune;
an increased likelihood of a type-2 error benefits people who take
advantage of society’s benevolence and do not make an effort to be
self-reliant. The public policy decision is political or ideological. A
position associated with the left of the political spectrum is that type-
2 errors do not exist: this view regards all people with low incomes as
victims of misfortune with outcomes predetermined and so beyond
their personal control. In that case, moral hazard is not recognized
to exist. The right of the political spectrum emphasizes that personal
actions have personal consequences and views personal outcomes in
life as foremost reflecting the personal decision whether to choose
effort at self-reliance. Unobservable effort allows the views of left
and right to coexist. We cannot resolve the disagreements regarding
moral hazard. We can but make our own judgments in our own com-
munities and societies.

The final section of this chapter considered social justice without government.

3A. Prospects for voluntary income redistribution without government
depend on how charitable feelings are expressed. There is a prisoners’
dilemma and taxes are required if charitable feelings are expressed as
caring about the unfortunate but with a preference that others give.
People may not directly give money to others but may vote on income
redistribution: when voting is expressive, outcomes can be contrary to
the income redistribution that would occur if people knew that their
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votes were decisive. We also considered voluntary income transfers
when people experience utility from giving. We observed that benev-
olence of donors can be exploited: we investigated a case in which a
donor who derives utility from personally helping others confronts a
recipient without a work ethic. The donor prefers to help the recipi-
ent with supplemental income support when the recipient at the same
time makes an effort to be self-reliant. In the Nash equilibrium, the
recipient does not attempt to be self-reliant. The donor can attempt to
misrepresent preferences to induce the recipient to work, but because
of questions of credibility a role for government emerges through a
bureaucracy that disburses entitlements according to rules, not dis-
cretion. Degrees of charity can be ranked according to whether the
donor knows the identity of the recipient and the recipient knows the
identity of the donor, and other criteria. The quest for status leads
people to give conspicuously to charity; the desire to maintain status,
however, can impede charitable donations.

3B. We considered attitudes to fairness and charitable behavior ex-
pressed through behavior in ultimatum and dictatorship games. In
both cases, people in general behave contrary to the prediction of
self-interested rational behavior. In the ultimatum game, donors in
general divide the money more or less equally, either because they
favor equality or fear retribution. In dictatorship games, donors are
also often generous: however, when the decision is entirely anony-
mous with the experimenter also not knowing the division, behavior
of donors is not generous. Behavior varies among cultures. Members
of an Amazon tribe provided an aberration of the ultimatum game by
proposing and accepting low offers, which is rational although per-
haps fatalistic behavior. In experiments where donors earn the money
to be redistributed by performing tasks that require effort, the donors
are more inclined to keep money rather than give money away.
Behavior changes between dictatorship and ultimatum games: donors
reward effort when making transfers to recipients in the dictatorship
game, which is consistent with a rule for social justice of natural right
of possession; in ultimatum games, the donor does not correspond-
ingly reward effort of the recipient. Evidence on gender differences
in behavior in ultimatum games is mixed. In dictatorship games, men
are influenced more than women by the efficiency losses of income
transfers; women tend to give independently of the cost of giving.
Evidence indicates that men behave more in accord with a Bentham
social welfare function and women more in accord with a Rawls
social welfare function. Still, in these experiments, half of men and
40 percent of women kept all or most of the money for themselves.
People behave more generously when the donor decision is made
collectively.
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3C. Economic mobility offers social justice without income transfers from
governments – although economic mobility requires that govern-
ments provide equal educational opportunities and thereby ex-ante
equality. Social justice through economic mobility is expressed in
reward according to ability or merit, with personal incomes of chil-
dren not determined by incomes of parents. Societies differ in social
or economic mobility. Associative sorting is an impediment to eco-
nomic mobility, unless high-ability women have low fertility. Eco-
nomic mobility can take place without changes in income redistribu-
tion: for income distribution, it does not matter who receives income
so with the same income distribution, people can trade places through
economic mobility. The data in Western democracies indicate increas-
ing equality in income distribution as a consequence of economic
mobility because of reversion toward the mean of the income dis-
tribution. Women in the past experienced less economic mobility
than men. Economic mobility is not a substitute for social insurance
because of different time dimensions. There can be moral hazard
through effort choices to take advantage of opportunities through
economic mobility.

3D. Behind a veil of ignorance, we would want insurance to include the
possibility of being born into a poor family in a poor country. There is,
however, no global government to provide global social justice. The
World Bank and other donors attempt to provide global insurance
through aid to governments in poor countries. Global representative
government cannot be expected to achieve global social justice. A
global government, if representative, would include representatives
of the many governments in the world that have impeded attempts
by the World Bank and other donors to implement a global insurance
contract.

Supplement S7A described measures of inequality. Supplement S7B described
the Arrow impossibility theorem.

S7A. The Gini coefficient is a measure of income inequality. Other mea-
sures include a measure based on deviations from the equality that
is obtained by maximizing a symmetric social welfare function when
there are no leaks in the bucket of redistribution.

S7B. The Arrow impossibility theorem states that in general a social wel-
fare function that encompasses the preferences of all people in a soci-
ety cannot be found and that social decisions therefore require dicta-
torship. The theorem rests on absence of interpersonal comparisons
of utility. We allowed for interpersonal comparisons of utility and
regarded all people as having identical utility functions, to prevent
privilege or adverse discrimination through different utility functions
attributed to different people.
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A social insurance contract provides entitlements. Entitlements are of
two types: (1) universal and therefore intended for all as a means of
seeking ex-ante equality; or (2) targeted to designated groups, who are

given the entitlements because of designated needs. Section 1 of this chapter con-
siders whether or how entitlements can achieve equality of opportunity (or ex-
ante equality) and investigates the consequences of entitlements for incentives.
Section 2 is about the entitlement to income during retirement or old age. The
topic of section 3 is the entitlement to health care and health insurance.

8.1
The Attributes and Consequences
of Entitlements
The entitlements that are part of a social insurance contract can be provided in
the form of income transfers (money) or as in-kind transfers. In the previous
chapter, we viewed the entitlements as income or money paid by people who had
experienced good outcomes to people who had experienced adverse outcomes.
Often, however, entitlements are in-kind, in the form of education, housing, food
vouchers, and health care, as well as advice from social workers about how to
obtain access to entitlements. In-kind transfers provide designated goods and ser-
vices: money can be transferred to anyone for any purpose.1

A. Money and in-kind transfers
Our first questions concern the choice between money and in-kind transfers as
means of delivery of entitlements.

The choice between money and in-kind transfers
Our normative question is:

Should the entitlements of a social insurance contract be provided as
income or as in-kind transfers?

Our positive question is:

In which form do we predict entitlements will be provided?

1 When a passerby on the street is asked for money by a person who declares that he is hungry, the
passerby might offer to buy the hungry person a meal but the offer of the meal is turned down. The
rejection of the offer of the in-kind transfer indicates that the money was not sought for food.
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Figure 8.1. In-kind transfers and income from the recipient’s perspective.

Figure 8.1 shows the difference from the perspective of beneficiaries of enti-
tlements between an in-kind transfer and money or income. The example for the
in-kind transfer, which we shall generally retain, is education; however, conclu-
sions apply to all in-kind transfers.

The initial pre-transfer budget constraint in figure 8.1 is AB. An income enti-
tlement of AE moves the budget constraint to ED. The slope of the budget lines
AB and ED is determined by a market-determined relative price of education
P that remains constant. Two households have the same pre- and post-transfer
incomes indicated by the budget constraints. Household 1 chooses market spend-
ing at point C1 when the budget constraint is AB and point C2 after the income
entitlement has moved the budget constraint to ED. In response to the income
entitlement, household 2 moves from market spending at point F1 to point F2.

Each household has moved along its income-consumption curve, ICC. The
income-consumption curves are shown as linear for exposition.

An income-consumption curve (or line) ICC shows increases in demand
when income increases and the relative price remains constant.2

2 An income-consumption curve or line joins utility-maximizing points on each budget line. The slope
of the budget lines is fixed because, along an income-consumption curve, relative price (which is
the slope of a budget constraint) remains unchanged. The income-consumption curve shows the
change in demand due to a change in income, or an income effect. The substitution effect is a move
along an indifference curve. In our case, there is no substitution effect because we are considering
only increases in income through the entitlement with no change in relative price.
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The positive slope of an income-consumption curve indicates that both goods are
“normal”; that is, demand for both goods increases with income.

The utilities of both households in figure 8.1 have increased because of the
income entitlement. Moreover, both households are optimizing and cannot do
better than respond as they have to the income entitlement.

As an alternative to the income entitlement EA, the government may decide
to provide the two households with an in-kind transfer of free education. The
duration or quality of education is increased by BD. Because BD is equal to AG,
the budget constraint after the in-kind transfer is AGD. Compared to the income
entitlement, the in-kind entitlement has eliminated the segment EG from the
post-entitlement budget constraint.

The elimination of the segment EG does not affect household 2, which still
moves from F1 to F2 in response to the now in-kind entitlement. However, the
in-kind entitlement reduces the utility of household 1, for whom choice of point
C2 is no longer feasible. The best that household 1 can do when the entitlement
is provided as in-kind is to choose point G, where utility is lower than at point
C2. The relative positions of the income-consumption curves (or lines) show
that household 2, which is indifferent between an income transfer and the in-
kind entitlement, has a greater preference for spending on education than house-
hold 1, which loses when the in-kind transfer replaces an income transfer.3

The cost of providing the entitlement whether in terms of income or in-kind is
the same; that is, the cost to taxpayers including the excess burden of taxation is
the same.

We see that recipients may be indifferent between income and in-kind entitle-
ments. However:

If not indifferent, recipients prefer that entitlements be provided in terms
of income rather in-kind, because of the greater freedom of choice when
entitlements are provided in terms of income.

We have asked about the preference of the beneficiaries of entitlements. What
of the preference of taxpayers? Do taxpayers prefer income or in-kind transfers?
We shall now see that taxpayers prefer in-kind transfers.

Figure 8.2 shows two households with different incomes and the same pref-
erences for educating children. A high-income household has pre-tax income
YH and a low-income household has pre-tax income YL. Each household has
a school-aged child. The two households have common preferences regarding
spending on schooling, which are expressed in the common income-consumption
curve (or line) ICC. With the relative price of education given, all voluntary
spending choices on schooling for both households are on the ICC line. When
there are no government schools, the households choose spending on schooling
in private markets at points H and L, respectively.4

3 For a choice from any budget constraint, household 1 spends less on education than household 2.
4 The positive slope of the ICC in figure 8.2 indicates that education is again a normal good.
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Figure 8.2. The choice between in-kind and income transfers.

Private spending outcomes at points H and L are not equal because of the
different incomes of the parents. In a public policy decision, a government sets
QG > Q1 as a compulsory schooling entitlement for children. The entitlement
exceeds the market choice of the low-income household at point L. The high-
income household’s voluntary market spending at point H exceeds the entitle-
ment QG set by the government. The entitlement QG equalizes schooling for the
children of the two households when both households send the children to the
same government school. The objective is thereby achieved of ex-ante equality
in education.

When the government provides free-access compulsory government schools
of educational quality QG, the low-income household is provided with an in-kind
transfer of schooling equal to (QG − Q1) and moves in figure 8.2 from point
L to point E. The low-income household continues to pay for Q1, but now the
payment is through taxes to the government (with an excess burden) and not
through private spending for schooling. The additional schooling (QG − Q1)
provided through the in-kind transfer is financed by a tax on the high-income
household.

The cost of providing the in-kind transfer (QG − Q1) to the low-income house-
hold is (SL − YL). The high-income household therefore pays a tax (YH − SH)
equal to (SL − YL) to finance the in-kind transfer and bears an excess burden.

There are excess burdens of taxation because government schools are financed
through taxation. In figure 8.2, we omit the effects on utilities of the excess bur-
dens of taxation – but the excess burdens are present.

After paying the tax, the high-income household’s remaining post-tax income
is SH. With this post-tax income, the high-income household would like to
choose point A on the ICC line and provide schooling at Q2, which exceeds the
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entitlement chosen by the government. The high-income household, however,
is compelled to be at lower-utility point B and, through taxation, to pay for the
compulsory government-provided in-kind entitlement QG.

Rather than being given the in-kind transfer (QG − Q1) through the compul-
sory government school, the low-income household could alternatively be given
the money that finances the in-kind transfer. The low-income household would
then receive (SL − YL) as additional income. With this additional income to
spend as it wishes through private market spending (the market replaces the com-
pulsory government school that provides the in-kind transfer), the low-income
household would choose point D on the ICC line.

At point D, the low-income household is not voluntarily spending enough on
schooling to achieve the entitlement QG. To voluntarily spend enough on school-
ing to reach QG, the low-income household requires income V. The income V
can be provided to the low-income household by taxing the high-income house-
hold to give the low-income household a direct income transfer of (YH − V) =
(V − YL).

After taxation and the income transfer that result in the low-income house-
hold voluntarily choosing private spending at the level of entitlement QG, in the
example in figure 8.2, the two households have the same income V.5 With after-
tax income V, the (previously) high-income household also voluntarily spends to
provide education at the level of the entitlement QG.

Which form of delivery of entitlement do taxpayers prefer?
The objective of public policy is to provide the entitlement QG for the low-income
household. To finance the entitlement as an in-kind transfer, the high-income
household pays a tax of (YH − SH) and incurs the associated excess burden of
taxation. To finance the income transfer that ensures the entitlement, the high-
income family pays the higher tax of (YH − V) and incurs the associated higher
excess burden of taxation. Hence:

The household whose taxes finance the entitlement is better off with the in-
kind transfer than with the money transfer.

Money transfers allow the recipients of transfers to make their own self-
interested spending decisions. However, change from in-kind to money transfers
is not Pareto-improving.

Although a beneficiary of an entitlement gains when the entitlement is pro-
vided through money transfers rather than in-kind, taxpayers lose.

The social objective is not to maximize the utility of the beneficiary at the expense
of the taxpayer. The objective is rather to ensure that the entitlement QG is
provided.

5 The equal post-tax income is part of our exposition. It is not a general requirement of a post-tax
outcome.
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Reasons for compulsory in-kind transfers
There are reasons other than the tax burden for taxpayers’ preferring in-kind
transfers. There is, first, the paternalistic motive when education has been judged
as beneficial for children. If money rather than in-kind transfers were provided,
a society would have to rely on parents choosing to spend to educate children. In
figure 8.2 parents who receive a sufficient income transfer spend to achieve the
entitlement. Extortion would, however, be attempted if parents were to declare,
“Pay me enough and I shall send my children to school.” In-kind transfers elimi-
nate parental discretion and avoid extortion. Second, entitlements through com-
pulsory schooling are in taxpayers’ interest because education increases chil-
dren’s future incomes and so increases the likelihood that children, when grown,
will be self-reliant and not require tax-financed transfers through social insur-
ance. High-income households therefore have an interest in financing entitle-
ments to education for children from low-income households. Compulsory enti-
tlements ensure that children actually attend school and that society therefore
obtains the beneficial externalities of a more educated population.

Entitlements other than education
Parents could be given money to pay for inoculations and vaccinations of their
children against childhood diseases. In-kind transfers ensure that the inocula-
tions and vaccinations take place. The social objective of protecting the children
(and people who might come into contact with them) is thereby assured. There
are paternalistic reasons for ensuring delivery of entitlements to housing because
societies do not want people to be homeless, deprived of shelter, and living on
the streets – and there are also beneficial externalities.

Market responses and the value of entitlements
We saw in chapter 4 that the legal incidence of a tax does not indicate effective
incidence. Just as the legal obligation to pay a tax does not determine who effec-
tively pays the tax, likewise:

The identity of the beneficiary of a subsidy (paid in money) is not deter-
mined by the legal right to receive the entitlement.

Governments might, for example, perceive homeownership as an entitlement
and subsidize homeownership through tax deductibility of interest payments
and through implicit or explicit guarantees for mortgages. The subsidy increases
demand for homeownership. If demand increases in an area where the supply
of housing is inelastic or fixed, the beneficiaries of the subsidy are the sellers of
houses, not the buyers.

If colleges and universities can admit only limited numbers of students and can
set tuition fees, subsidies to students through conditions of loans or scholarships
increase tuition without increasing the number of students.
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When employers are required to provide maternity benefits, from the pers-
pective of employers, the need to pay the benefits is a tax on employing people
who are entitled to the benefits. Women are potentially eligible for the bene-
fits, and so market wages of women fall. Women then finance the entitlements
through reduced wages. If the subsidy is designated as in-kind (a number of days
after birth that a woman is paid a salary without working), the monetary value
of the days lost is internalized in the market wage. All women receive a lower
wage unless they can credibly commit to not being future beneficiaries of the
entitlement.

Vouchers as means of delivering in-kind entitlements
In-kind entitlements can be delivered through vouchers.6 Vouchers can deliver
entitlements to schooling, food, housing, health insurance and health care, and
vocational training (or retraining). Vouchers can also be used to convert unem-
ployment benefits into employment subsidies.

Vouchers introduce competition into supply of publicly financed services.
Vouchers that finance costs of schooling allow all schools, public and private,
to compete for students. Parents can seek the best educational standards for chil-
dren without limitations imposed by location in a school district or parents’ ability
or willingness to pay for education.

Through vouchers, public finance is separated from government supply in the
delivery of entitlements. When people receive vouchers for food entitlements,
governments do not supply the food but rather the vouchers finance market pur-
chases of food. Vouchers for schooling finance personal spending on the educa-
tion of children without the need for government involvement in supply through
government schools. Delivery of housing entitlements through vouchers allows
personal choice in private housing markets. Vouchers for health insurance and
health care similarly permit personal choices and supply through markets.

Vouchers eliminate government procurement.

In government schools, for example, procurement ranges from purchase of pen-
cils to the construction of school buildings. Government procurement requires
government officials to make decisions about public spending. A dedicated gov-
ernment bureaucracy as described by Max Weber would always choose least-cost
private suppliers subject to requisite quality standards and would never accept
personal benefits in exchange for choosing inflated bids from suppliers. How-
ever, principal–agent problems can also arise, with bureaucracies expanding pub-
lic spending to benefit from larger budgets and expanding the size of administra-
tive hierarchies. In some cultures but also in high-income democracies, bribes
might be given to government officials in return for favors in choosing private

6 The vouchers are money that can be used only for the designated entitlement and for the sum
indicated by the voucher. Vouchers are also sometimes called stamps, as in the case of food stamps.
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suppliers who may or may not be the least-cost suppliers.7 When entitlements are
delivered through vouchers, the government bureaucracy determines eligibility
for vouchers, but the government bureaucracy is not required to make decisions
about spending of tax revenue.

An objection might be raised that, through vouchers for schooling, sorting
occurs whereby schools admit students according to ability and motivation, with
the consequence that good and inferior students are in different schools. The
alternative to selection of students in good schools according to ability and moti-
vation is selection according to ability of parents to pay for superior schooling.

Teachers in government schools and administrators have reason to object to
school vouchers. When schooling is a government monopoly so that children are
obliged to attend government schools, teachers and administrators benefit from
monopoly rents due to the absence of competition. The rents are expressed in the
reduced effort of teachers and administrators. Teachers whose competence and
patience have been diminished and who should retire can remain in the school
system while exerting less effort at communicating with students and impart-
ing knowledge. The competition in choice of schools, including private schools,
introduced by vouchers could reduce budgets and salaries in government school
systems. Teachers and administrators in government schools are also concerned
that the exit of better students from the government school system facilitated by
vouchers will confirm the attraction of superior education in private schools.

Teachers and administrators in government schools can be expected to
resist a voucher system for delivery of schooling entitlements.8

Whereas teachers and school administrators have reasons to oppose compe-
tition from private schools, health-care practitioners generally oppose govern-
ment monopoly over health care. A market in which health-care practitioners
directly cater to demand for health care provides higher incomes than when the
sole provider of health services – and therefore the sole employer of health-care
practitioners – is the government.

B. Education and other rejected entitlements
The entitlement to schooling or education is not targeted but is rather intended
to be universal, or for every child in the society. The objective of the universal

7 Chapter 2 described incentives in bureaucratic hierarchies, and also the possibility of corruption.
8 Publicly financed vouchers for private schools were validated by the U.S. Supreme Court in 2002. In

Zelman v. Simmons–Harris, the Court ruled that the vouchers do not contradict the First Amend-
ment to the U.S. Constitution. However, the Court imposed stipulations. Schools that participate
in a voucher program are not permitted to discriminate in acceptance of students based on ethnic-
ity or religion. Schools are not permitted to teach an ideology of hatred and teach children to be
demeaning of or to seek to diminish the rights of anyone in society.
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entitlement to education is equality of opportunity or ex-ante equality.9 An
entitlement can be rejected by choosing market alternatives. If an entitlement
intended to be universal is rejected for a superior market alternative, the objec-
tive of ex-ante equality is not achieved. Private schools are, in general, superior
market alternatives to the entitlement to schooling in government schools.10

Government and private schools
Good schools have better administrators and better qualified and motivated
teachers. Teachers in good schools generally enjoy teaching more because they
teach better motivated students. The teachers are less prone to the fatigue and
indifference that can arise from repetition over the years of more or less the same
basic material. In good schools, teachers also benefit from interaction with more
concerned parents. In some locations, government schools are excellent. In other
locations, government schools are decidedly inferior to private schools. The rea-
son can be simply sorting: because friends and fellow students are important in
determining motivation for educational achievement, parents may prefer to send
their children to private schools where, for extra payment, the children can be
with other children whose parents are also willing to pay for a better education.11

Private schools need not have more resources per child than government
schools; the contrary may be the case.12 Additional resources do not necessar-
ily improve the quality of education. Objective measures of inputs into education
include the size of the education budget, number of computers per child, class
size, and formal qualifications of the teachers. Although the relationship between
educational quality and these variables is expected to be positive, there are ad-
verse influences on the quality of education that money alone cannot rectify.
Increased salaries for an overstaffed school-district administration or for inad-
equate and indifferent teachers increase spending but do not improve the qual-
ity of schooling. Although teachers can become apathetic and indifferent if they
feel that society rewards them inadequately, higher incomes for teachers may not
overcome inadequate teacher motivation. The satisfaction from teaching in class-
rooms in which norms encourage learning and respect for the teacher can attract

9 Health care (see section 3) can also be a universal entitlement. In the societies with maximal gov-
ernment described in chapter 2, everything in life was an intended universal equal entitlement,
including housing and jobs.

10 We focus on education but other entitlements may be rejected. Health-care entitlements from gov-
ernments may be rejected because of long waiting times and inadequate or impersonal treatment.
People may not be able to rely on government entitlements for personal security and may hire
personal bodyguards, or neighborhoods may hire private security services.

11 Teachers in government schools in the United States have disproportionately sent their children
to private schools (Schansberg, 1996, p. 82).

12 In New York City, for example, government schools have had 10 times more employees per stu-
dent and more than 60 times the number of administrators per student than Catholic schools
(ibid., p. 85).
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and keep good teachers when private schools pay lower salaries than government
schools.

The quality of teaching is determined by who chooses to become a teacher.
If salaries of teachers are low compared to alternatives and if being a teacher
has low social status, the people who choose to be teachers are those who are
unable to succeed in other professions. Young minds, consequently, are exposed
to teachers who may not be the wisest or the most broadly knowledgeable and
who may be cynical because teaching is their default income-earning option.
Administrators may be drawn from the same people. Motivated good teach-
ers will not want cynical colleagues and administrators, and they will move to
private schools where they have the satisfaction of the company of likewise
motivated good teachers. As noted, better students may also be in the private
schools.

Government schools and market choices
We now consider the decision whether to reject a government’s schooling enti-
tlement. We shall consider households with the same incomes but that differ in
preferences regarding spending on schooling.13

In figure 8.3, the quality of education is measured uniformly for private and
government schools on the horizontal axis. The cost (or price) of schooling,
denoted by the relative price P (which is the slope of the budget line), is shown as
the same for government and private schools. Therefore, we here abstract from
quality and cost differences between private and government schools.
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Figure 8.3. An in-kind entitlement when households have different preferences.

13 In contrast, when we considered the choice of means of delivering entitlements, we compared
households with the same preferences but different incomes.
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The two households in figure 8.3 have the same pre-tax income OA. For house-
hold 1, the preferred choice of schooling, or education (we use the terms inter-
changeably), is at point R where the quality of education is Q1. For household 2,
the preferred choice is at point F, where the quality of education is Q2. These are
the respective private choices in a private market without government schools.

Then, a government introduces a compulsory in-kind entitlement of QG

through government schools at point G and choice in the private market is
no longer permitted. To finance the compulsory entitlement, both households
pay income taxes AC. The taxes have excess burdens (not shown in figure 8.3).
The entitlement QG can be either lower or higher than a household’s preferred
choice.14 We observe in figure 8.3 that:

Each household was better off, by its own valuation of its own well-being,
without the government entitlement.

Our next step is to introduce the option to forgo the government entitlement
by choosing private spending. The government requires that the quality QG be
minimally provided – but not necessarily through government schools. Given the
opportunity, some households reject the government entitlement and choose a
market alternative, although there is no rebate of taxes when rejecting the gov-
ernment entitlement. That is, by rejecting the government entitlement, a house-
hold pays twice: once through taxes and again through market expenditure for
the private alternative.

Households that reject the entitlement
Figure 8.4a shows a household that rejects the entitlement. OC is disposable
after-tax income after the household has paid the tax AC (which is the average
cost of schooling for a student). The choices after paying the tax are between (1)
accepting the (after-tax) free government entitlement at point G, and (2) forgo-
ing the government entitlement by choosing a point along HD through private
spending.15 Point J along HD provides higher utility than obtained from the gov-
ernment entitlement at point G. The household therefore spends privately in the
market to provide quality Q3 at point J. Without the presence of the tax-financed
entitlement, the household is at point F.

The entitlement reduces utility for a household that rejects the entitlement.

14 Whereas figure 8.3 is based on the same cost of education in government as private schools, this is
generally not the case. Private schools typically have lower quality-adjusted costs than government
schools. See, for example, footnote 12.

15 The effective post-tax budget constraint is CGHD shown in figure 8.4a, which allows for the alter-
natives of choosing or rejecting the entitlement at point G. The entitlement at point G is Pareto-
superior to any point along CH. Therefore, CH is not part of the effective (or relevant) post-tax
budget constraint. The choice is between the entitlement at point G and private spending along
HD.
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Figure 8.4. (a) The household rejects the entitlement. (b) The household accepts the
entitlement.

A household that rejects the entitlement pays a tax AC to finance an entitlement
from which it does not benefit. The loss from the entitlement is the tax payment
AC plus the excess burden of taxation. The entitlement has moved the house-
hold in figure 8.4a from point F on the income-consumption curve (or line) ICC
to point J. The household is prepared maximally to pay FJ (plus the not-shown
excess burden of taxation) to end the government entitlement program or would
require payment of FJ (plus the excess burden of taxation) as compensation for
the government having provided the entitlement – where FJ is equal to the tax
that is paid, AC.
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Households that accept the entitlement
Households that accept the entitlement are nonetheless also prepared to pay
to end the entitlement. In figure 8.4b, the household accepts the entitlement:
utility for this household at entitlement point G exceeds the utility attainable
through after-tax private spending at any point along HD. If we were to ask
this household how much it is prepared to pay to end the government entitle-
ment, the answer is an amount of income equal to FN plus the excess burden of
taxation for the tax AC that the household paid. In the absence of the govern-
ment entitlement and the tax AC, the household in figure 8.4b would choose to
spend to obtain Q2 at point F on the budget line AB. The entitlement and the
accompanying tax result in the household choosing point G, where the entitle-
ment has been accepted. Utility at point G is the same as utility at point N. The
effect of the entitlement is therefore as if income FN had been taken from the
household.

The entitlement reduces utility for a household that accepts the entitlement.

Who loses more?
The two households in figures 8.4a and 8.4b have equal pre-tax incomes and,
when the entitlement is provided, pay equal taxes AC (and have the same excess
burden of taxation). The households both choose Q2 without the entitlement.
The two households are, therefore, equal in utility before the entitlement is intro-
duced but they are not equal after the entitlement is present: because of differ-
ences in preferences for spending on education, one household has rejected and
the other has accepted the entitlement. We see from the different willingness to
pay to avoid the presence of the entitlement (or the different compensating pay-
ment required) that:

Both households lose from the entitlement but the household that more
highly values education loses more.

Preferences and incomes
Households with a higher income can, of course, better afford to send children
to private schools than households with lower income. We have, however, com-
pared households that differ in preferences but not in income.

Externalities and entitlements
The government entitlement exists because of household 1 in figure 8.3. House-
hold 1 would choose point R if spending on schooling were private and therefore
would not attain the minimum requirement QG. The government entitlement at
point G increases schooling of a child in household 1. Because household 1 pays
more in taxes to finance the entitlement than it wishes to spend on schooling,
this household also loses from the entitlement. The reason for the government
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entitlement and compulsory schooling is household 1’s low priority for schooling
for children. Therefore:

Through the need for the government entitlement, households with low val-
uations of schooling impose adverse externalities on households that value
schooling highly.

That is, if there were no government entitlement, children in the households
shown in figures 8.4a and 8.4b would benefit from higher quality education.16

Markets
The objective of the entitlement is ex-ante equality: rejected entitlements com-
promise the objective. Markets allow the entitlements to be rejected. Markets
also allow the entitlement to be accepted but supplemented by private spend-
ing. In figures 8.4a and 8.4b, the opportunity for supplemental private spending
creates the budget constraint CGB. Households then accept the government enti-
tlement QG and add to the entitlement through private spending to attain Q2.

Private spending, whether substituting for or supplementing an entitlement,
creates ex-ante inequality by allowing departure from the intended equal
entitlement.

Private voluntary spending in markets, however, is Pareto-improving.17 The case
of the water in the desert in chapter 1 demonstrated how ex-post equality could
conflict with Pareto improvement. We now see that also:

Because of inequality created through private spending in markets, the
objective of ex-ante equality can conflict with Pareto improvement.

Should governments disallow private spending?
In the attempt to maintain ex-ante equality through entitlements, governments
could make private schools illegal. The same applies to ex-ante equality sought
in private health care – or, indeed, housing or personal security. The reason for

16 In the absence of the entitlement, with choices made in markets, a child in household 2 in figure 8.3
receives Q2. If household 2 rejects the entitlement as in figure 8.4a, private spending on education
Q3 is less than Q2. If household 2 accepts the entitlement as in figure 8.4b, the entitlement QG is
also less than Q2 that the household would have chosen without the entitlement.

17 In figure 8.2, which showed households with unequal initial incomes and the same preferences for
spending, the high-income household has post-tax income SH after paying the taxes that finance the
in-kind transfer to the low-income household. The entitlement QG places the high-income house-
hold at point B. With available post-tax income SH, the high-income household prefers point A
where the quality is Q2. Supplemental private spending allows Q2 at point A to be chosen through
market addition to the entitlement QG. The low-income household remains with the entitlement
QG. With QG < Q2, there is, therefore, not ex-ante equality between the high- and low-income
households – because of the supplemental market purchase.
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disallowing markets would now differ from the case for paternalistic policies
when markets result in self-harm. Here, the government would be making the
judgment that spending on education or health care or personal security is mer-
itorious – indeed, so much so as to merit a government entitlement – but the
judgment will also have been made that markets should be disallowed so as to
allow ex-ante equality to be achieved through the government entitlement.

Illegal supply
We observed how, in the case of paternalistic prohibitions, illegality of private
spending invites illegal supply. For schooling and health care, the illegal supply is
not provided, as with drugs, by professional criminals. Rather, the illegal supply
is by teachers and medical practitioners.

Rent creation and rent seeking in health care
When there are long waiting times in a government health-care system that pro-
vides health care as an entitlement, rent seeking occurs, through the quest for
favors and privileges. The personnel of a government medical system create rents
by allowing people to avoid waiting times for medical treatment and by providing
superior treatment for private payment. The inequality is then accompanied by
rent creation and rent seeking. We return to health care in section 3.

Problems with private schools
Private schools usually provide better education than government schools – if
only because private schools are financed by user prices according to the benefit
principle of payment and the beneficiaries personally paying have an incentive
to monitor and evaluate the benefits from their private spending. Nevertheless,
there are a number of possible problems associated with private schools.

Signaling rather than learning
There are two theories about why people seek education (or parents seek educa-
tion for children). One theory is that education enhances future productive con-
tributions (that is, education increases human capital). The other theory is that
education is no more than a signaling device that allows students to show their
ability and thereby to distinguish themselves from people of lesser ability. If the
purpose of education is to signal superior personal ability, schooling is privately
useful. However, schooling is not socially beneficial because the externality of a
more educated, knowledgeable population is not provided. Education or school-
ing is in that event a form of rent seeking.

If schooling serves only a signaling purpose, the purpose of investment in
education is to provide personal credentials that certify ability to be admit-
ted to good schools and to pass exams.



604 Entitlements

A private school may provide a better signal even if the quality of education is
the same as in government schools – or inferior. The expense of private schools
signals wealth of parents. Colleges and universities may choose applicants from
expensive private high schools because admitted students can pay full tuition and
so do not require scholarships, and because wealthy graduates may add to uni-
versity endowments.

Adverse selection and private schools
Private schools introduce adverse selection into schooling. Adverse selection
takes place when exit from government schools to private schools reduces mon-
itoring and involvement of parents and adversely affects children who remain in
government schools. Adverse selection occurs through successive exit to private
schools that continually reduces quality of government schools. Only children
whose parents cannot afford to pay for private schools or children whose parents
are satisfied with inferior-quality education remain in government schools. The
objective of equalizing educational opportunities by entitlements, then, has not
been achieved because of adverse selection.

Voting and resources for government schools
When adverse selection results in exit from government schools, fewer voters
benefit from government schools. If government schools no longer serve middle-
income parents because they have moved their children to private schools, the
median voter may not favor more than minimal spending on government schools.
Through voting and political decisions on public spending, adverse selection can,
therefore, result in reduced public spending on government schools. Voting is
thus another path of adverse selection: as more children exit government schools,
resources through public spending for government schools decline – and more
children are then taken out of government schools, and public spending and
resources decline further.

The content of education
The content of education is a potentially serious problem when private schools
offer not superior general education but exist to inculcate ideology than is inim-
ical to participation in broad society. The entitlement to education is predicated
on ensuring that children are provided with the information and skills required
for future self-reliance and advancement in life. However, through discretion in
the curriculum, private schools might, for example, not teach democratic princi-
ples. Children could be taught that because of their special privilege, all wealth in
the due course of time will be theirs. The children then have no incentive to invest
in skills and human capital that will allow them to become self-reliant members
of society. In effect, the children are taught to be rent seekers where the rent-
seeking prize is other people’s property. Or, an ideology or belief system may
have its own private schools in which girls are denied educational opportunities
or are given no incentive to learn because they are told that they are destined
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for marriage at a very young age and will not be allowed to have a job. In such
cases, private schools will not have provided the requisites of personal success in
a market-based civil society.18

C. Is equal opportunity achievable?
Equal opportunity is not achieved when market choices allow rejection of or sup-
plements to government entitlements. Failure of equal opportunity can also be
due to the content of education in ideological private schools. In some locations,
failure of equal opportunity occurs because students emerge from government
schools functionally illiterate. Equal opportunity may also not be achievable for
reasons other than attributes of government and private schools.

Entitlements and locational choice
Households have incentives to locate in jurisdictions where government-
provided entitlements precisely match the personal spending that would maxi-
mize their utilities. Therefore, just as with public finance for public goods, public
finance for free-access entitlements introduces locational incentives.19

The Tiebout locational mechanism applies to choice of entitlements.

Households differ in incomes and therefore in ability to pay – and so not just in
willingness to pay as expressed in preferences. When entitlements are financed by
local taxes, location results in unequal opportunities based on incomes. Ex-ante
equality then cannot be achieved because a child in a low-income jurisdiction
does not have the same entitlements as a child in a high-income jurisdiction.

Ex-ante equality when incomes differ can be achieved through a fiscal-federal
structure of government. A central government can levy taxes on inhabitants
of all subjurisdictions and redistribute the tax revenue among local jurisdictions
according to the principle of equal opportunity for all children in the different
school systems.

Another response to locational inequality is to change locational rules for
school assignment. Children can be re-sorted within a school district or school
districts can be merged. Re-sorting children among government schools through
changes in locational rules redistributes wealth among homeowners. The quality
of schools is capitalized into housing values. Changing school-district boundaries,
therefore, imposes a cost on homeowners where government schools were good
and benefits homeowners where government schools were inferior. A wealth
transfer therefore takes place. Counterclaims of social justice can be expected

18 The case can therefore be made for governments to regulate the content of education.
19 Household 1 in figure 8.3 has an incentive to find a jurisdiction where the entitlement is Q1. House-

hold 2 has an incentive to find a jurisdiction where the entitlement is Q2. Only a household that
ideally wants QG has an incentive to stay.
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in response to the wealth transfer. Parents in school districts where schools were
good can make the case that “I worked hard and paid a lot of money to buy
a house in a neighborhood where government schools are good: because of the
change in locational criteria for school assignment, my child is no longer per-
mitted to attend the local school, and besides which the injustice is compounded
because the value of my house has fallen.” Parents in a neighborhood or school
district where schools were bad can make the case based on ex-ante equality that
“All children should receive equal educational opportunities, and our children
deserve the same opportunities as children elsewhere.”

When entitlements are locally financed, low-income households might seek
to locate in high-income jurisdictions while paying low shares of the taxes that
finance the entitlements. Property taxes may be low for inexpensive housing
that low-income households can afford, or public housing may be available that
requires no payment of property taxes. High-income communities may use zon-
ing laws to exclude low-income households by disallowing low-cost housing (see
supplement S3B).

When people locate in a jurisdiction to benefit from a jurisdiction’s tax-
financed entitlements, there is greater political sensitivity than when the incen-
tive for location is to benefit from but not pay for public goods (that is, to free
ride on public goods).

The arrival of a non-taxpaying beneficiary of a public good does not require
an increase in taxes; however, the arrival of a non-taxpaying beneficiary of
a private-good entitlement imposes an increased tax burden on taxpayers.

Unequal wages: discrimination or failure of equal opportunity?
In the United States, civil rights policies in the 1960s and 1970s made racial dis-
crimination in schooling and labor markets illegal. However, decades after the
introduction of the public policies aimed at ending discrimination, males in the
group against whom there had been discrimination were still systematically earn-
ing low market wages.20

The explanation for the wage differences can be discrimination in the labor
market or failure of equal opportunity (or both). Evidence in support of the
labor-market-discrimination hypothesis would be that groups with the same skills
and education are observed to be paid different wages. Labor-market discrimina-
tion is not indicated if income differences among groups coexist with systematic
differences in groups’ educational attainments.

20 A study by Derek Neal and William Johnson (1996) revealed substantial racial differences in
incomes in 1990–91: earnings of black males were 25 percent less and Hispanic males 18.4 percent
less than for white males. The difference between black and white women was smaller, and was
insignificant between white and Hispanic women. Pedro Carneiro, James J. Heckman, and Dimtriv
V. Masterov (2005) confirmed the persistence of the trends after 1990–91. (Heckman received the
Nobel Prize in economics in 2000.)
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The empirical evidence suggests that income differences between racial
groups in the United States have been due to systematic differences in educa-
tional attainment. The evidence therefore indicates that equality of opportunity
through education was not provided – or, if provided, equal advantage was not
taken of the opportunities.21

Norms of behavior and unequal beginnings
Low incomes in life are correlated with deficiencies in prenatal nutrition and
low birth weight. Birth weight, in turn, is associated with the mother’s nutrition
and whether she smoked or used other self-abusing drugs during pregnancy.22

After a child has been born, the home environment affects prospects for future
personal and economic success in life. Family norms influence individual self-
discipline and reliability, and affect personal motivation to succeed through self-
improvement and self-reliance. Personal success is affected by response to disap-
pointment and by patience as expressed in time horizons for allowing personal
endeavors to come to fruition. Outside of the family, peer effects from the social
and school environment influence attitudes toward study and scholastic success.
Adverse stereotyped expectations diminish motivation and inhibit full achieve-
ment of personal potential. If family, peer, and group norms are the sources of
ex-ante inequality, achieving ex-ante equality requires not public spending but
rather changes in the norms and perceptions of families and groups. The chal-
lenges are expressed in a mother asking for advice about educating her about-
to-be-born child. She asks, “When should I begin my child’s education?” The
answer is, “About 25 years ago.” The investment in education of the child began
with her parents’ investment in education in her.

Prospects for ex-ante equality are affected by behavioral norms that reflect
cultural transmission of values.

Gender differences
The evidence shows substantial gender differences in taking advantage of oppor-
tunities that are offered. Controlling for ability, although black men earn less
than white men, black women earn higher wages than white women. If there is
discrimination, there is thus reverse discrimination for women.23

21 Carneiro, Heckman, and Masterov (2005) reported that accounting for differences in skills and
abilities reduced the male black–white wage difference by 76 percent and that the Hispanic male
wage difference disappeared. They concluded that “the endowments that people bring to the labor
market play a substantial role in accounting for minority wage gaps” (p. 3). Educational “endow-
ments,” of course, reflect past educational investments.

22 Jere R. Behrman and Mark R. Rozenzweig (2004) provided evidence that future earnings are
positively related to weight at birth. There are significant returns from increases in birth weight
when the comparison begins from low birth weights. There are no returns from increased birth
weight when birth weight is initially high.

23 Carneiro, Heckman, and Masterov (2005).
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A U.S. government program named “Moving to Opportunity” randomly
chose single black mothers by lottery. The mothers could relocate with their
families from low-income neighborhoods with inferior schools to neighborhoods
where schools were better and where there was greater personal safety. The
mothers were given housing vouchers to allow the relocation to the better neigh-
borhood. After four to seven years of living in the better neighborhood, educa-
tional performance improved for female students. Criminal behavior also dec-
lined for female students. For males, the consequences were the contrary: the
educational attainments declined and criminal behavior increased. Mental health
of the mothers and daughters improved but not for young males.

In another experiment, students were randomly assigned to superior magnet
schools and effects on students were studied by gender and race. The students
who took the greatest advantage of the superior educational opportunities were
white girls, who chose to attend schools with more rigorous academic programs
and showed distinct gains in educational attainment. White girls were the only
group in the study that showed significant increases in hours of homework as a
consequence of winning the lottery that allowed choice of the academically more
rigorous schools. Gender differences in response to educational opportunities are
revealed to exist from early childhood. A study of assignment children from low-
income households to preschool opportunities found benefits that persisted over
time for girls and not for boys.24

The evidence indicates gender differences in willingness to take advantage
of opportunities that are offered. Girls overall out-achieve boys when both
are offered the same opportunities.

Social identity and ex-ante equality
Evidence shows that social identity can be an impediment to ex-ante equality.
Children who have been stereotyped as belonging to groups that are not expected
to succeed in life may make no effort to change their personal outcomes from the
predicted outcome.

Experimental evidence suggests that the reason for inferior performance is
not people’s beliefs about their own capabilities but a belief that the judges of
performance are prejudiced because of the stereotype. If the judges are biased,
there is no point in making an effort to succeed.

India has a caste system that places people in a social hierarchy. From birth,
people are categorized according to family status, with accompanying expecta-
tions of personal achievement. In experiments, the performance of low-caste
children competing against high-caste children in solving puzzles depended on
whether social identity was private knowledge of the children (who only knew
about themselves) or public knowledge (everyone knew the caste of everyone

24 These outcomes were respectively reported by Jeffrey R. Kling, Jeffrey B. Liebman, and Lawrence
F. Katz (2007); Justine S. Hastings, Thomas J. Kane, and Douglas O. Staiger (2006); and Michael
Anderson (2005).
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else). When private information made children anonymous with respect to social
status, performance of the low- and high-caste children was more or less the same.
Public knowledge of social status significantly reduced the performance of the
low-caste children.25

Higher education
Evidence shows under-representation in higher education of high-ability individ-
uals from poorer households. When scholarships and student loans are available,
the under-representation is not due to financial restraints on tuition.26

Women are systematically over-represented in higher education. In the past,
it was men who were over-represented. When the norm was that women would
marry, raise children, and forgo careers, the systematic over-representation of
men in higher education reflected the sharing of men’s income inside the fam-
ily. When norms changed and women could choose careers, the availability of
higher-education opportunities resulted in more women than men, in general,
attending college and university. The greater representation of women in higher
education is consistent with the evidence showing that women take better advan-
tage of educational opportunities.

High-ability students from poor households may obtain scholarships.27 Pro-
spective students from households in which parents do not or cannot provide
financial support for higher education and who do not obtain scholarships might
want to borrow against the future earnings that will be available after they com-
plete their studies. Private lenders are unwilling to provide student loans if stu-
dents lack collateral. Often, the only possible collateral could be through a con-
tract that gives the lender the legal right to future earnings of a student, whether
or not the student successfully completes the college or university degree. Such
contracts are difficult for private lenders to enforce. Private lenders do not wish
to be involved in such contracts. The private lenders would also confront adverse
selection and moral hazard. There is adverse selection due to asymmetric infor-
mation because a lender can only imperfectly observe the “type” of student seek-
ing a loan: students have private information about their prospects of complet-
ing their studies and repaying the loans, and people taking out the loans may

25 There was a 20 percent decline in the puzzles solved by the low-caste children. The experiment
was conducted by Karla Hoff and Priyanka Pandey (2006).

26 That is, the explanation cannot be that investment in education is “credit-constrained.” Evidence
that low-income households are under-represented in higher education is consistent across coun-
tries and is reported, for example, by James Heckman (2000) for the United States, David Green-
away and Michelle Haynes (2003) for the United Kingdom, and Buly A. Cardak and Chris Ryan
(2006) for Australia.

27 Often, scholarships are not financed by government but rather by the college or university. The
criteria for receiving scholarships can then involve nonscholastic aptitudes including athletic abil-
ity. Good sports teams can be a major part of the prestige of a college or university. University and
college administrators may feel that success in sports enhances student pride and also increases
demand for admissions. Successful sports teams are also sources of profit through payments for
attendance at games and through fees from media coverage.
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systematically not expect to repay the loans. Data on high school academic per-
formance could help banks and other private lenders distinguish students by
prospects for loan repayment. There then is nonetheless moral hazard because
students have private information about their personal effort in studying and also
about their personal effort in earning income to repay loans should they cease
studying. If students do not successfully complete their studies, the future high
income from which it was intended that the loan be repaid may not be available.
Because the conditions are generally not present under which private lenders are
prepared to lend, governments are usually involved in student loans. Govern-
ments can provide guarantees of repayment of student loans to banks and other
private lenders. Governments are then acting as insurance companies for the pri-
vate providers of student loans.

Government might also provide loans directly through a government agency.
Governments still face the problems of adverse selection and moral hazard but
have an advantage in legal capabilities of enforcement of loan repayment.

Through government loan guarantees and government loans, taxpayers par-
ticipate in the risks associated with students’ not completing their studies, not
earning incomes that allow the loans to be repaid, and then not repaying the
loans. Higher interest rates compensate for the risk that loans will not be repaid.

Governments also confront questions of conditions of obligation to repay. If a
person withdraws from the labor force after completing studies, should the loan
be forgiven or should the loan become an obligation of family members? If a
woman withdraws from the labor force to raise a family, should her husband be
responsible for repaying his wife’s student loans? Should she be responsible for
repaying her husband’s loans? What happens to the responsibility to repay the
loan if the couple subsequently separates?

Also, the risk of default increases when banks are aware that the government
has guaranteed student loans. There is in that case another type of moral hazard,
in the nonobservable effort of the bank to secure loan repayment if default on a
loan occurs.

Repayment of student loans can be made contingent on income. Income-
contingent loan schemes require repayment of a loan only when personal income
is sufficiently high. Income-contingent loans reduce uncertainty for the students
taking the loans because the students know that they will only need to repay
the loan if they will earn sufficient income to make the payments. Students,
therefore, do not risk deprivation from having to make loan repayments and so
are more willing to take the loans.28

28 The first national income-contingent student loan scheme was introduced in Australia in 1989.
Variants of income-contingent loans were introduced in New Zealand in 1992, the United States
in 1993, Chile in 1994, and the United Kingdom in 1997. A limited scheme had been introduced
in the 1980s in Sweden. Do the loans increase ex-ante equality, expressed in greater representa-
tion of low-income families in the student population? Evidence shows no significant change in
participation in higher education across households of different income groups: again, not unavail-
ability of equal opportunity but rather not taking advantage of opportunities is indicated to be the
impediment to ex-ante equality. See Bruce Chapman and Chris Ryan (2005).
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Box 8.1 An experiment with pooled risk

An income-contingent loan scheme was introduced at Yale University in the
1970s. The scheme was based on risk-pooling among students who accepted
offers of admission. The students participated in a mutual insurance contract
whereby those who in the future would experience good outcomes would
cover the losses to the scheme from inability of other students to repay loans.
Risk-pooling is subject to moral hazard through the effort to study and later to
earn income after graduation. Adverse selection takes place through system-
atic participation in the loan program of students who believe, through private
information, that they are less likely to succeed in repaying the loans. At the
same time, students who believe that they will be successful and know that
students with inferior prospects of success are in the insurance pool will not
participate. The student loan scheme was not sustainable. Indeed, a problem
for Yale was that students who expected to be successful in their studies pre-
ferred to accept offers of admission to other universities where student loans
did not require participating in pooled risk.29

Should entitlements be provided through affirmative action?
If ex-ante equality cannot be otherwise assured, should entitlements to educa-
tion be provided through affirmative action, which allows preferential access to
colleges and universities of people who have been judged not to have had equal
opportunities? Affirmative action is controversial. There is injustice when the cri-
terion for preferential admission is belonging to a particular racial or ethnic group
or having a particular type of name, because the beneficiaries may be people who
satisfy the criteria but personally were not denied access to opportunities. People
from outside the groups targeted for affirmative action can claim that there has
been unfair discrimination when they discover that they have been denied admis-
sion to a college or university while others with inferior academic records have
been admitted in their place. Students from the preferentially targeted groups
who satisfy criteria for admission to a college or university on their own merit
can feel that affirmative action is disparaging because of the presumption by oth-
ers that they have benefited from discriminatory privilege when, in fact, their
successes are the result of their own efforts and achievements.

Differences in abilities
How is equal opportunity to be provided when abilities differ? At school, faster
learning and slower learning children both benefit from specialized attention.
Should children who have learning disabilities receive special attention but not
those who are fast learners and who become bored with the normal progress of

29 The Yale student loan scheme was studied by Marc Nerlove (1975).
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class learning? If children or students are not “equal” in aptitudes and abilities,
does equality in educational opportunity imply the same educational means and
pace of teaching for everyone? To address individual differences in ability, chil-
dren can be screened at young ages, with higher ability children placed in special
classes that advance at a faster pace than regular classes. However, separating
better students into special classes lowers classroom standards.

Privilege and meritocracy
Ex-ante equality is intended to prevent privilege. Through ex-ante equality, the
intention is that society becomes a meritocracy in which people succeed accord-
ing to personal merit. A meritocracy based on ex-ante equality is socially just.
A meritocracy is also efficient because through comparative advantage personal
abilities can be matched with competencies required for different tasks. In a mer-
itocracy based on ex-ante equality, a medical researcher, a professor, architect,
builder, dentist, and others are not necessarily the children of privileged families
but rather are the best in their field or profession that a society can have. Meritoc-
racy underlies the social and economic mobility that is a means of seeking social
justice without income redistribution through government.

D. Targeted entitlements and incentives
Universal entitlements such as education are intended to be accepted by every-
one to facilitate achieving the social objective of ex-ante equality. Targeted enti-
tlements are, in contrast, directed at people in need. Societies prefer that targeted
entitlements, which include unemployment insurance and welfare payments, not
be utilized. Other entitlements that societies prefer to not be utilized are in-kind
transfers of housing and food. Self-reliance is preferred to accepting the need-
based targeted entitlements. Incentives therefore are important. John Stuart Mill
(1848, p. 334) stated the incentive problem in terms of the objective:

. . . to give the greatest amount of helpful need with the smallest encouragement to
undue reliance on it.

Because entitlements affect incentives, we return, therefore, to the question:

How can public policy resolve the moral-hazard and adverse-selection
principal–agent problems that arise because of the benevolence of the state?

We addressed this question in somewhat abstract ways in the previous chapter
when considering the objective of social justice. With respect to moral hazard,
we identified the inevitability of making type-1 or type-2 errors. We now address
the incentive problem more pragmatically in terms of design of public policy.
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Unemployment insurance
We begin with public policy regarding unemployment insurance. The entitle-
ments of unemployment insurance provide income conditional on having had a
job.30 The entitlements apply when unemployment is considered involuntary and
is predicted to be temporary.

Why is there involuntary unemployment?
A number of explanations have been proposed for involuntary unemployment.

� A minimum wage: For low-skilled people, an explanation for unemployment
is a minimum wage. Figure 8.5 shows a person who cannot earn a legally
determined minimum wage. No employer will give this person a job. For
example, by employing the person at the minimum wage for L1 hours, an
employer would lose an amount of money equal to the shaded area shown in
the figure. When unemployment is due to a minimum wage, unemployment
insurance may not be relevant because the requirements of having been pre-
viously employed and temporary unemployment may not be satisfied.31

� Deficient demand: The Keynesian explanation for unemployment, named
after John Maynard Keynes (1883–1946), is based on insufficient demand

Wage

Hours worked

Legally determined
minimum wage 

p.MPL = Value to the employer of the
individuaĺ s marginal contribution

L1
O 

Figure 8.5. An individual unemployed because of a minimum wage.

30 The entitlements are generally financed by payroll taxes paid by employers on behalf of employees,
although employees may also contribute. We saw in chapter 4 that the true shares of payments of
taxes and also shares of the excess burden of taxation depend on elasticities of supply and demand,
not on the legal liability to pay a tax; if supply of labor is quite inelastic, the true share of the cost of
unemployment insurance paid by the employee is high, even if nominally the employer is required
to pay all or the greater part of the tax that finances the insurance.

31 Prohibition of working at less than a legally determined minimum wage is a case of prohibited
markets. A justification proposed for a legal minimum wage is to protect low-skilled workers from
the monopsony of employers. Minimum wages are generally set to provide socially (or politically)
acceptable minimal returns from working.
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for workers and a real wage that does not fall to equate supply and demand
in the labor market.

� Insider-outsider theory: Another explanation for unemployment views
insiders in a firm as creating rents for themselves through high salaries and
wages; the high wages and salaries restrict demand for labor inside firms
and leave outsiders unemployed. Unemployment is, according to this expla-
nation, the consequence of rent creation by people who have jobs and can
determine wages.

� Efficiency wages: We considered efficiency wages as a possible solution to
the bureaucratic principal–agent problem. Efficiency wages are also associ-
ated with rent creation, however, by employers. According to the efficiency-
wage hypothesis, employers pay high wages in order to create rents for
employees. Because of the rents, employees have incentives not to be caught
exerting low effort (or shirking) because being dismissed will result in loss of
the rents. The high wages that deter shirking create unemployment because
the wages paid are in excess of the wages that would equate supply and
demand in the labor market. The efficiency imparted by the high wages is
that, although their effort is imperfectly observable by employers, workers
choose to exert high effort. The efficiency-wage explanation for unemploy-
ment is similar to the explanation for unemployment proposed by Karl Marx
(1818–83), whom we encountered as a founding father of communism. Marx
explained unemployment to be a conspiracy of employers. In Marx’s expla-
nation, a “reserve army” of labor waits outside the factory gates for jobs
to become available. Workers with jobs pass the unemployed workers at
the factory gates and are thereby made aware that if they were to press for
higher wages or better working conditions, or were to be found shirking,
someone else would take their job – and it is they who will be outside the
factory gates.

� Unemployment as a social custom: Unemployment has also been explained
to be the consequence of a social custom whereby employers prefer to
dismiss workers rather than to leave all workers employed but decrease
wages.

Each of these explanations for unemployment can have validity.32 Whatever the
reason for a worker having become unemployed, we view unemployed workers
as engaged in a search process whereby they seek to match their abilities and
experience with job vacancies to obtain the highest possible income or job sat-
isfaction. The duration of unemployment depends on the time taken to find a
suitable match between the attributes of the person who is unemployed and the

32 John Maynard Keynes, who is regarded as the founder of macroeconomics, set out his theory in
1936. The insider–outsider view of unemployment based on rent creation within firms was set out
by Dennis Snower and Assar Lindbeck (1988). On the efficiency-wage hypothesis, see Carl Shapiro
and Joseph Stiglitz (1984). Karl Marx set out his explanation in his book Capital published in 1887.
Unemployment as a social custom was described by George Akerlof (1980).
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attributes sought by an employer. That is, we view the quest to find a job in terms
of search theory.33

The private benefit of unemployment insurance
Unemployment insurance is beneficial privately and socially. The private
benefit is that people avoid being in need or destitute when they are temporarily
not earning income. Unemployment insurance also allows averaging or smooth-
ing of consumption over time. In the absence of unemployment insurance, unem-
ployment might require people to mortgage their houses to provide collateral for
loans for consumption. They could end up without both a job and a house if they
are very unlucky. Unemployment insurance avoids the personal additional risks
of having to mortgage assets for loans when people are already in adverse per-
sonal circumstances because of unemployment.

The social benefit of unemployment insurance
The social benefit of unemployment insurance is efficient job search, by increas-
ing the length of time during which people can look for a suitable job. Without
unemployment insurance, job choices might be made too quickly. By providing
extended time to search for a job, unemployment insurance increases the like-
lihood that jobseekers will find jobs for which they are well suited rather than
having to accept an unsuitable job. Other jobseekers benefit when jobseekers do
not take jobs that are more suitable for other people. Unemployment insurance
therefore is socially beneficial in improving matching between jobseekers and
jobs – or in facilitating employment according to comparative advantage.

Asymmetric information and unemployment insurance
We noted three reasons associated with asymmetric information for failure of
private insurance markets to provide insurance. The three reasons are present in
the case of unemployment insurance. Adverse selection arises because of asym-
metric information when people have private information about their likelihood
of losing their job and the likelihood of finding a new one: some people tend
to lose their job more often than others, perhaps because they are unlucky, but
also perhaps because they lack qualities that employers value (for example, time-
liness in arriving at work, consistency in coming to work, initiative, diligence);
some people (perhaps the same people) also find it more difficult than others to
receive a job offer. Governments can respond to failure of private insurance mar-
kets due to adverse selection by making unemployment insurance compulsory.
However, with all people compelled to be in the same insurance pool, income
is systematically redistributed from people less likely to be unemployed to peo-
ple with a greater likelihood of losing their job and with greater likelihood of
being unemployed for considerable periods. Private insurance markets also fail
because of asymmetric information that results in moral hazard. The presence of

33 The view of unemployment as a process of search was proposed in 1962 by George Stigler (1911–
91). He received the Nobel Prize in 1982.
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unemployment insurance can affect the unobservable effort that people put into
keeping and finding jobs. Private insurance markets can fail to provide unemploy-
ment insurance for the third reason of asymmetric information about whether the
outcome against which insurance is sought has arisen; a person who claims to be
unemployed may actually have a job in the informal sector of the economy.

Asymmetric information and private lenders
In the absence of unemployment insurance, an unemployed person could attempt
to borrow to finance living expenses with the intention of repaying the loan
after finding a job. Private lenders, however, face the same deterrents of asym-
metric information through adverse selection, moral hazard, and inability to
verify unemployment. Private lenders have no assurance that jobseekers will find
jobs and that they will ever be repaid.

The role of government in unemployment insurance
When private-insurance markets fail to provide unemployment insurance, gov-
ernment becomes the insurer of last resort. Compulsory taxes are levied to
finance unemployment benefits (and there are excess burdens of taxation). Gov-
ernments then confront the asymmetric-information problems. Governments can
attempt to address the asymmetric-information problems by maintaining per-
sonal histories of unemployment: the likelihood and expected duration of future
unemployment could be inferred from an individual’s past unemployment record
and judgments made about how the type or attributes of the person affect
prospects for employment (adverse selection) and about the person’s choice
of personal effort to find or willingness to accept a job offer (moral hazard).
Social workers and detectives might be used in an attempt to ascertain whether
people are truly unemployed. However, collection of such information is costly
and not all problems of asymmetric information will necessarily be resolved.
Governments nonetheless oversee or provide unemployment insurance, which
raises public-policy questions about the design of a government’s unemployment-
insurance program.

The schedule for payment of benefits over time
In response to asymmetric information, governments limit unemployment insur-
ance to a specified period. Figure 8.6 shows a time limit for the duration of un-
employment benefits and an individual’s market wage if a job offer is accepted.
Policies A and B provide alternative schedules for payment of unemployment
benefits over time. Policy A pays constant unemployment benefits for the dura-
tion of the limited time that benefits are provided. Policy B pays unemployment
benefits that decline over time. When not working, the individual has additional
leisure, the value of which per unit of time is also shown in figure 8.6.34 When

34 Diminishing returns to leisure for a labor–leisure decision occur in figure 8.6 at a point in time but
not over time. When not working, the number of hours of leisure at each point in time is constant.
At a point in time, the total utility from leisure is, therefore, also constant. In figure 8.6 the constant
value of leisure at each point in time is added to the value of unemployment benefits.
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Figure 8.6. Unemployment insurance payouts.

the value of leisure is added to the constant payments of policy A, a job offer is
not accepted until the time at which unemployment benefits cease – because the
payments from policy A plus the value of leisure exceed the wage if a job offer
is accepted. Adding the value of leisure to the benefits paid through policy B,
however, provides an incentive to be willing to accept a job offer before the time
limit for cessation of benefit payments is reached: the time at which the individual
is willing to accept a job offer is determined where the wage if employed equals
the payment from policy B plus the value of leisure. Of course, willingness to
accept a job offer does not ensure that a job offer will have been received. Policy
B addresses the moral-hazard problem but governments generally provide the
constant payouts of policy A.

Compulsory self-financed unemployment benefits
Compulsory unemployment benefits can be self-financed. After a person who
has been unemployed accepts a job offer, the income received during the period
of unemployment could be repaid through compulsory payments to the gov-
ernment. The advantage of this scheme is that people are spending their own
money when making use of unemployment benefits because they themselves will
need to repay the money that they received. They have an incentive, therefore,
to minimize time unemployed. The moral-hazard problem is resolved through
personal internalization of the costs of paying unemployment benefits. In this
design of unemployment insurance, people have their own personal compul-
sory unemployment-insurance account, into which they pay when employed and
from which they withdraw money if unemployed. The moral-hazard problem is
resolved because people are aware that they are spending their own money when
drawing on the unemployment-insurance account. The purpose of insurance,
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however, is to spread risk over many people. Personal unemployment-insurance
accounts do not spread risk because individuals have their own account. It is, of
course, because risk is not spread that the personal compulsory accounts avoid
moral hazard.

A work ethic and emotional stress of unemployment
People with a work ethic are not susceptible to moral hazard and suffer emotional
stress if unemployed because of a feeling of inadequacy in being unable to be self-
reliant. Because for people with a work ethic unemployment is demeaning and
stressful, such people are willing to accept a suitable job offer immediately.

Unemployment insurance and job-protection laws
Because of the emotional costs of unemployment through loss of dignity, some
countries have job-protection laws that make dismissing workers administratively
complex and costly for employers, if even possible. If laws protect jobs, there is
limited need for unemployment insurance for those workers who have jobs. Job-
protection laws, however, make the decision of an employer to take on an addi-
tional worker risky because, if market conditions change, it will be impossible to
fire the worker. It will also be difficult to fire a worker who is revealed in the
course of time to be unsuitable, and it will not be possible to replace an inferior
worker with an available superior and more qualified worker. Job-protection laws
therefore create and sustain inefficient job-market matching. Because employers’
expected benefits from hiring are reduced, job creation and economic growth also
decline. For young people entering the labor market, unemployment insurance
is preferable to job-protection laws. The beneficiaries of job-protection laws are
incumbent workers and the politicians who benefited from political support in
advocating for and implementing the policies. Societies with job-protection laws
tend to have persistently higher unemployment than societies that protect work-
ers through unemployment insurance.

Persistent welfare dependence
Payments received through unemployment insurance are intended for periods of
temporary unemployment. There is welfare dependence when people are persis-
tently not self-reliant because they do not work for a living.

Some people are incapable of working for a living because of physical or emo-
tional impairment. There are also people for whom impairment is a limitation on
the type of job that can be accepted (and that can be offered) but they actively
seek productive employment in order to have a feeling of self-esteem and not be
a financial burden on others. Special work conditions are often created to allow
people with impairments to work.35

35 In a number of cities, there are restaurants in which darkness brings patrons into equality with
impaired waiters and waitresses who have limited or no vision. In other circumstances as well,
people seek jobs within their capabilities.
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Nonetheless, some people are incapable of working because of impairment.
Whether or not we are behind the veil of ignorance, we would all agree that peo-
ple for whom fate has resulted in impairment that prevents them from working
should be helped through tax-financed income payments.

When people are capable of working and entitlements are provided contingent
on not working, the possibility of moral hazard is present. The moral hazard can
be the basis for persistence of welfare dependency.

In the previous chapter, we considered reasons why societies might be com-
posed of people with diverse susceptibilities to moral hazard. We noted that in
a society in which a work ethic was previously prevalent, susceptibility to moral
hazard is created when norms of behavior change and stigma is no longer an
impediment to receiving welfare payments. For individuals, norms are reflected
in peer behavior: if peer behavior is to not work for a living, there is no stigma
from not exerting effort to find a job.

Changed norms that eliminate stigma, therefore, can create welfare depen-
dence through reliance on entitlements. However, norms could not change if
entitlements were not present to allow behavior to change. That is, the presence
of entitlements defines the scope of feasible personal behavior.

Norms and attitudes regarding single motherhood, for example, changed in
the latter half of the 20th century. Women who in previous generations would
have been deterred by stigma from being a single mother could choose to have
children without stigma, but also knowing that the entitlement to income support
is available.36

Before the entitlements were available, households traditionally relied on men
for income. Men have fewer qualms about leaving families when they know that
the government will replace them as providers. Welfare payments thus make
men more willing to abrogate traditional responsibilities for providing income
for mothers and children.37

The presence of entitlements thus facilitates welfare dependence. However,
how entitlements affect behavior is also affected by the conditions for benefiting
from entitlements – particularly whether income transfers from governments are
contingent on working or not working.

Income support contingent on work
When welfare payments provide incomes contingent on not working, people may
be capable of working, but labor-market incomes that can be earned are too low

36 In the United States, for example, families with children headed by a female who had never been
married increased from 3 percent of households in 1976 to 10 percent in 2000 (Blank, 2002). The
change in norms occurred at the same time as benefits to single mothers from social security were
declining. Evidence indicates that changed social norms influenced behavior more so than changes
in government-provided benefits. For elaboration and evidence, see Margaret Brinig and F. H.
Buckley (1999).

37 Among homeless people, there tend to be more males than females. Often, the homeless are
marginally functional and cannot cope with the responsibilities of having a home and a job.
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to permit complete self-reliance. To allow a personal choice to work, govern-
ments can provide supplementary income transfers.

In chapter 7, in considering possibilities for social justice without government,
we encountered a private donor who wanted to provide income support contin-
gent on the recipient contributing to income by working. A proposed response to
a Nash equilibrium in which the recipient did not work was to delegate respon-
sibility for providing income assistance to a government bureaucracy that would
follow “rules not discretion” and would enforce work as a condition for supple-
mentary income transfers. However, when the government has replaced the pri-
vate donor, the outcome can also be that the income recipient takes advantage of
benevolence and does not work. The question that was asked when the charity
of the private donor was the source of income transfers can be asked again with
reference to the public-policy decisions of government:

How can public policy encourage people who are capable of working to
choose to work?

Choose is important here. We are seeking to identify public policies that result in
voluntary choice of work in response to incentives that make work worthwhile.

Marginal and binary work decisions
The decision of whether to work is binary. In contrast, marginal work decisions
are made when the decision has already been made to work. Marginal work deci-
sions underlie the substitution effect between work and leisure that is the reason
for excess burdens of taxation. Elasticities of labor supply determine the marginal
adjustments that are made in hours worked when net-of-tax wages change. The
leaky bucket of redistribution of income was described as due to such marginal
work–leisure adjustments that result in efficiency losses because of the excess
burden of taxation. We make the following distinction:

People who are working face marginal adjustment decisions in choosing
between work and leisure.

People who are not working but are capable of work face the binary deci-
sion of whether or not to work.

We consider now the binary decision of whether or not to work.

Welfare payments
When tax-financed income support is provided through welfare payments to peo-
ple who do not work, the activity of “not earning income” is subsidized. An alter-
native public policy is to make income support contingent on work. Figure 8.7
shows an individual’s supply-of-labor function SL. The individual’s market-
determined wage if he or she works is w. The market wage w can be a legal
minimum wage but need not be. At the wage w, the individual would choose,
if possible, not to work (the marginal disutility of productive effort expressed
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Figure 8.7. Payment conditional on work.

in the supply-of-labor function always exceeds the wage w that the individual
can earn).

Welfare policy might provide the individual with an income transfer of ymin

dollars. The excess burden of taxation increases the cost to taxpayers of the
income transfer to more than ymin dollars.

If the welfare payment ymin were not provided and having no other source of
income, the individual would be biologically constrained to work to avoid desti-
tution and starvation. If asked, the individual would declare a dislike of work or
the job that he or she has.

A wage subsidy
Public policy can be changed from welfare payments to a wage subsidy that also
ensures that the income ymin is available. The transfer recipient continues to
receive an income transfer but in a different way. The income transfer is now
contingent on working.

In figure 8.7, a subsidy of s dollars for every hour worked increases the wage
received to (w + s) per hour. At this wage, the individual chooses to work L1

hours.
The wage subsidy s is set to provide the same minimum income ymin that was

previously provided in the form of welfare payments that were contingent on not
working. In figure 8.7, the wage income received inclusive of the wage subsidy is
equal to the area ABL1O, which is equal to ymin. That is:

ymin = (w + s)L1. (8.1)

Loss to the transfer recipient because of the wage subsidy
Although the transfer recipient’s income remains ymin after the change in policy
to a wage subsidy, the transfer recipient, however, is worse off. Welfare payments
provided the entitlement ymin without the need to exert work effort and without
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the discipline of a commitment to go to work. The wage subsidy imposes disutility
of effort and work discipline.

Utility when income is received through the welfare payment without work-
ing is derived from ymin of income and maximal leisure. Utility when working
and receiving the wage subsidy is derived from the same income ymin and leisure
remaining after working L1 hours. The area CBL1O in figure 8.7 under the labor-
supply function SL up to L1 measures the loss of leisure and thereby the disutility
of working L1 hours. The net benefit from working to earn the income ymin at a
subsidized hourly wage (w + s) is ABC.

The transfer recipient loses from a change from a welfare policy to a wage
subsidy because of the loss of leisure due to the need to work.

To compensate the transfer recipient for the change in public policy, the wage
subsidy would have to be greater than s dollars per hour. The area A′B′C in fig-
ure 8.7 is the net benefit from participation in the labor market when the subsidy
for earning income is s′. A subsidy of s′ dollars per hour provides precise com-
pensation for the change in public policy if the area A′B′C is exactly equal to
the income recipient’s utility when obtaining maximal leisure by not working and
receiving ymin as a welfare payment.

Gain to taxpayers from the wage subsidy
Taxpayers gain from the change to the wage subsidy. When the income ymin is
provided without the need to work, taxes of ABL1O are required to finance the
income transfer. There is also a loss due to the excess burden of taxation. The
wage subsidy lowers taxes to ABDw. The excess burden of taxation is also corre-
spondingly smaller.

When the income transfer is provided without the need to work, the area
DL1Ow is a tax paid by taxpayers. The wage subsidy converts DL1Ow to out-
put produced by the transfer recipient who is receiving income through the wage
subsidy. The value of this output is the transfer recipient’s own contribution to
his or her personal income.

Society’s welfare
The change to the wage subsidy is not Pareto-improving because the transfer
recipient has lost. We now designate the transfer recipient as person 1 and repre-
sent taxpayers by person 2. Social welfare can be measured as the weighted sum
of utilities of the transfer recipient and the taxpayer:

W = ω1U1(y1, leisure1) + ω2U2(y2, leisure2). (8.2)

With a policy of a wage subsidy, the transfer recipient loses leisure and the burden
on taxpayers of ensuring that the transfer recipient has the minimum required
income is reduced. If the social weight ω1 of the transfer recipient is sufficiently
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high compared to the social weight of the taxpayer ω2, in measuring social wel-
fare, the loss in utility of the transfer recipient can outweigh the gains to the
taxpayer from the change to the wage subsidy.

How should society value the leisure lost by the transfer recipient because of
the change to the wage subsidy? The taxpayer and the beneficiary of the tax-
financed income transfer are involved in a principal–agent relationship, with the
taxpayer whose income finances the wage subsidy being the principal and the
beneficiary the agent. The objective is to choose a public policy that maximizes
the utility of the principal. Social weights are thus:

ω1 = 0, ω2 = 1. (8.3)

The wage subsidy is then preferred to the welfare payment.
In choosing the social weights in expression (8.3), society or the taxpayer as

principal is not making a judgment that prevents people from choosing not to
work for a living. Any person with adequate personal means can choose not to
work, just as by choosing how many hours to work, people voluntarily divide
their day between leisure and working. The weights in expression (8.3) reflect a
judgment that:

Taxpayers are not obliged to provide income for people who are capable of
working for a living but choose not to work – and taxpayers have the right
to minimize their costs of ensuring that a minimum guaranteed income is
provided.

How would followers of Rawls value the leisure of the recipient? Followers
of Rawls maximize the utility of the worst-off person in society. The worst-off
person is the transfer recipient and not the taxpayer. The Rawls social welfare
function, therefore, is obtained by choosing the social weights:

ω1 = 1, ω2 = 0. (8.4)

Based on these social weights, the transfer recipient would not need to work.
Followers of Rawls, however, will choose the weights in expression (8.3) if they
perceive virtue in a work ethic. A position that people should contribute accord-
ing to their ability implies disregard for the transfer recipient’s disutility from
work.

Other benefits of wage subsidies
Wage subsidies as an alternative to welfare payments, therefore, benefit taxpay-
ers, who pay lower taxes and who incur lower excess burdens of taxation in pro-
viding minimum-income entitlements. Society gains through increased output
and, correspondingly, from the transfer recipient’s own contribution to income
through self-reliance. Other benefits of wage subsidies can also be identified.

The wage subsidy leads to entry into the labor market. Over time, incomes
increase over the work-entry wage as job experience increases. The wage subsidy
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is then temporary. In changing personal behavior through labor-market partic-
ipation, the wage subsidy thus changes norms to self-reliance. The self-reliance
also provides self-esteem from personal contributions to own-income.

Wage subsidies provide social benefit by distracting people from a life of crime.
Edmund Phelps (1994; Nobel Prize in economics, 2006) proposed that: “The rel-
atively low wages and shortfall of jobs availability to the more disadvantaged
workers push the more susceptible of them into intermittent criminal opportuni-
ties, which are plentiful and vastly better paying.” If wage subsidies reduce the
number of people in jail, there is a benefit to taxpayers who finance prisons – as
well as the benefit of reduced crime.

Implementing a wage subsidy
In practice, a wage subsidy is not constant as shown in figure 8.7 but rather applies
only at low levels of income.

How is a policy of providing a wage subsidy implemented?

A wage subsidy can be provided in the form of earned-income tax credits that
make initial marginal tax rates negative. Earning income is then subsidized at low
levels of income through the income tax.38 As earned income increases, eventu-
ally – at high enough levels of income – the subsidy for earned income ends and
marginal tax rates become positive.39

Alternatively, a wage subsidy can be paid by government to employers, who
pass the subsidy on to subsidized employees when the employees are paid their
wage. Employers, however, can appropriate part of the wage subsidy by reduc-
ing wages paid to a subsidized employee. Evidence confirms such behavior by
employers.40 The information that a particular worker is subsidized is made avail-
able when employers receive the employee’s designated subsidy from the govern-
ment. A wage subsidy paid through the income tax does not reveal to employers
that a particular employee’s wage is being subsidized, because although the wage
is low, the employee may have other sources of taxable income.

38 For example, the marginal tax rate might be −25 percent for the first $1,000 of income earned, in
which case earning an income of $1,000 provides a total income of $1,250.

39 In the United States, an earned-income tax credit that subsidizes earned income at low levels
of income through the personal income tax was introduced in 1978. In the United Kingdom, a
working family’s tax credit introduced in 1999 replaced a previous less generous program; the new
program was predicated on the recognition that the poorest households consisted of single mothers
and couples with low incomes and not, as previously, elderly people or pensioners. There are cost
savings for taxpayers if new government bureaucracies are not required when new government
programs are introduced. When subsidies for earned income are part of income taxes, entitlements
to subsidies are determined through personal reporting of earned income and a new government
bureaucracy is not required to administer the entitlements. A problem with the earned-income tax
credit arises when the credit applies to joint incomes. A couple jointly filing income-tax returns may
have joint income that exceeds the income at which the tax credit applies, whereas individually, one
or both individuals may qualify for the tax credit. The earned-income tax credit is then a tax on
marriage or on a more informal but legally recognized joint living arrangement.

40 Ghazala Yasmeen Azmat (2006) reported that in the United Kingdom, when the subsidy was
provided through employers, employers paid subsidized employees less than nonsubsidized
employees.
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A wage subsidy reduces the cost to employers of subsidized workers relative to
nonsubsidized workers. Employers therefore have an incentive to substitute sub-
sidized for nonsubsidized workers. The substitution converts the entire wage sub-
sidy to a benefit to the employer.41 A wage subsidy therefore requires provisions
for job protection of incumbent nonsubsidized workers. There is moral hazard
because employers can fabricate excuses to fire a nonsubsidized employee. The
opposite problem can also be present: the nonsubsidized employee may deserve
to be fired, but firing would give the impression of opportunistic behavior by the
employer.

Parallel policies
We have compared income entitlements that are contingent on not working with
entitlements that require people to work. When the two means of providing enti-
tlements are maintained as simultaneous parallel policies, people can choose
how they wish to benefit from publicly financed income transfers. The person
described in figure 8.7 would choose to receive the minimum-income entitlement
as an income transfer that does not require work. A wage subsidy is generally not
effective in encouraging labor-force participation if income from working with
the wage subsidy is more or less the same as the income obtainable by not work-
ing – just as jobs at low, nonsubsidized wages may not be accepted when welfare
payments provide more or less the same income without the need to work.

Welfare reform
A change in public policy from an income transfer contingent on not working
to an income transfer that requires work for people capable of working is a wel-
fare reform. A welfare reform reduces the tax burden (including the excess bur-
den) on taxpayers. Taxpayers become more productive because of the reduced
taxes. The wage subsidy also makes recipients of the income transfers more
productive.

Whether a welfare reform succeeds depends on changes in behavior. Do peo-
ple who were receiving welfare payments choose to work when policies attempt
to change incentives to encourage work? The feasibility of welfare reform
depends particularly on the credibility of government when a policy announce-
ment is made that people who are capable of working will receive income support
only if they work.

A comprehensive welfare reform took place in the United States in 1998. A
program of federal government cash entitlements to families with dependent chil-
dren was replaced by programs that gave state governments control over welfare
payments. Entitlements to income transfers were made conditional on having a

41 In figure 8.7, the wage paid by the employer is w, whereas the employee receives the subsidized
wage w(1 + s). Another employee may be receiving a wage of w(1 + s) without being subsidized
by the government. Because a subsidized worker costs the employer only w, the employer gains
the entire subsidy by substituting a subsidized worker for a nonsubsidized worker.
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job, and limitations were placed on the time that a person could, over the course
of life, benefit from welfare payments. Greater scrutiny was applied to investigat-
ing personal circumstances of people on the welfare rolls. A social objective of
the welfare reform was to discourage single motherhood and to encourage two-
parent families. Because of discretion allowed by the federal government to local
administering governments, conditions and responses differed among localities.
Subject to regional differences, the welfare reform substantially reduced welfare
dependency in the United States.42 Governments in other countries have recog-
nized the need for encouraging self-reliance for people capable of working.43

Welfare reforms that succeed in encouraging self-reliance are the highest
form of charity (people are not given fish but rather learn how to fish).

Yet, changed incentives alone can be insufficient to induce people to choose to
take a job. Jobs, of course, need to be available that are suitable for people who
are low-skilled and have limited job experience. A policy of subsidizing earned
income to bring unskilled single mothers into the labor market also requires
affordable child care or availability of child care through the extended family.

Also, economic incentives to accept jobs are ineffective if personal values are
retained from circumstances of life in which working for a living was unnecessary
to receive income transfers. Self-discipline of arriving at the workplace at a des-
ignated time and attending to assigned tasks initially may be difficult for people
who have not been accustomed to organizing their time according to predeter-
mined schedules or who have been used to deferring tasks to the future (or have
been hyperbolic discounters).44 If personal behavior does not change, credibility
is tested of the policy announcement that no income support will be provided
without visible effort at self-reliance. Moral hazard can persist because in a civil

42 Rebecca Blank (2002) described the U.S. welfare reform. Between 1994 and 2000, welfare
caseloads declined by 58.5 percent. Workforce participation by unmarried mothers increased by
10 percent between 1994 and 1999. The share of women who had been receiving public assistance
the previous year and reported themselves as employed increased from 19.8 percent in 1990 to
44.3 percent in 2000. The share of all families in poverty declined from 11.9 percent in 1992 to
8.6 percent in 2000. Food-stamp caseloads fell by 38.5 percent between 1994 and 2000. Overall,
wages for less skilled women rose in the 1990s. However, labor-force participation of unskilled
men continued a falling trend in the 1990s. Blank described previous programs that had been less
successful, including mandatory training for people who were capable of working. The mandatory
training appeared to be not valued in markets and was less beneficial in leading to employment
than work experience.

43 On welfare reform in Australia, see Peter Saunders (2002). Charles Michalopoulos, Philip K.
Robins, and David Card (2005) described programs designed to change incentives to work in
Canada. A welfare reform introduced in the United Kingdom increased incentives to work but
did not substantially increase labor-force participation of targeted welfare recipients: there was
debate about whether labor-force participation increased at all. On disincentives to work in
Germany, see Alfred Boss and Thomas Elender (2005). Herwig Immervoll, Hendrik Jacobsen
Kleuven, Claus Thrustrup Kreiner, and Emmanuel Saez (2007) used simulations to study how wel-
fare reform might affect work incentives in European countries.

44 See Glenn Loury (1996) on personal values and social norms as countering intended work incen-
tives of public policy.
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society, welfare payments will likely be provided to people in need who do not
work, even if official policy is to provide income support only as a subsidy for
work.45

8.2
The Entitlement to Income
during Old Age
Entitlements provided after retirement and during old age are not important
only for older people. The financing of the entitlements may place a burden on
younger people.

A. An intergenerational social contract
We begin from circumstances in which private savings are not available as means
of providing for old-age consumption. This occurs when food cannot be stored
and when there are no financial or real assets that can be owned and sold in
the future to finance consumption during years of retirement. The conditions,
therefore, are those of a hunter–gatherer society.

A hunter–gatherer society
In a hunter–gatherer society, food is obtained by hunting animals and by gath-
ering fruit and vegetables that grow in the wild. Under these conditions, the old
can survive only if the young give them food. There is no money in this society:
if there were money, people could store money and use the money to finance
consumption during old age. The young might be willing to provide the old with
food only if the old provide something in return. The old, however, have nothing
with which they can pay the young because the old no longer work and have been
unable to store food or assets during their productive years.

Now let us introduce money as certificates of entitlement to consumption. The
old can trade the certificates for food with the young. The young generation will

45 The U.S. welfare reform set, in principle, a lifetime limit on time receiving welfare. The time limit
was intended to provide incentives to use welfare payments only in times of true need. The time
limit became a soft rather than a hard or binding constraint. For example, in the state of Connecti-
cut, a woman could receive an indefinite exemption from the need to work if she were “deemed
unemployable due to limited work history and human capital.” Exemptions were granted if fam-
ily income was low and it was judged that a good-faith effort had been made to find and retain
employment. If no good-faith determination was made, an extension of time on welfare was possi-
ble if there were “circumstances beyond the recipient’s control that prevent(ed) her from working”
(Bitler, Gelbach, and Hoynes, 2006, p. 996).
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be prepared to accept the certificates of entitlement in exchange for food if the
certificates can later be exchanged for food when the young have themselves
become old and have retired from productive activity.

The transferable certificates of entitlement to old-age consumption allow a
social contract whereby the productive generation always provides food for the
retired generation. Under the social contract, no two generations engage in bilat-
eral exchange with one another. The transfers of consumption are unilateral from
productive young people at any point in time to the retired generation.

The social contract involves generations as yet unborn, who in the future will
accept certificates of entitlement and provide old people with food. The unborn
generations, of course, are not present when the social contract is set out. The
social contract may specify the amount of food that the old will receive. Gen-
erations as yet unborn are obliged under the contract to make the designated
future transfers of food, even though they did not participate in the formula-
tion of the conditions of the social contract. However, everyone in each gener-
ation gains from the social contract by having food and being cared for in their
old age:

The intergenerational contract is Pareto-improving.

If the social contract whereby the young provide for the old cannot be imple-
mented, a society is in an unfortunate situation. The old starve and, because
everyone eventually becomes old, everyone’s life span is shortened.

If a generation of productive people were to renege on the social contract by
refusing to provide food for the old, the reneging generation would have more to
consume during its productive years. The reneging generation, when old, would
have to rely on the next younger generation to feed them. They would have to
hope that the next generation of young workers did not copy their own behavior
in refusing to feed the old. It is clearly not in the self-interest of any productive
generation to break the chain of intergenerational transfers. The continuation of
intergenerational transfers is the source of a working generation’s own future sur-
vival. Abrogating the contract of intergenerational transfers would make every
generation worse off.

There have been hunter–gatherer societies without a social contract of inter-
generational transfers. In those societies, by not providing for the old, the young-
er productive generations set the precedent for their own early demise.

Demonstration effects
The intergenerational contract is based on a continued precedent of caring for
and feeding the old. Can the precedent be based on a demonstration effect?

A demonstration effect occurs when people set examples that they intend
others to follow.
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A demonstration effect would thus explain income transfers from the young to
the old if the young productive generation provides income for the old with the
intention of setting an example for children and students not yet working. The
generation setting the example hopes to benefit when it is old and cannot fend
for itself.

Intergenerational transfers would break down if a demonstration effect were
the reason for the income transfers. Members of a young productive generation
would reason: “We do not need to provide for the old in order that our chil-
dren will provide for us when we are old. Our children will provide for us in any
event. Our children will want to provide for us because, by providing for us, they
demonstrate the act of making the transfers to their young, so that their young
will provide for them in the future.” With each productive generation rationally
reasoning this way, no intergenerational transfers take place.

A demonstration effect does not provide a rational basis for intergenera-
tional transfers from the young to the old.

Ethical norms
An alternative to a demonstration effect as the basis for ongoing transfers from
the young to the old is an ethical norm that the young should support the old.46

The ethical norm ensures continuation of the efficient contract whereby the
young will be cared for when they are themselves old. Therefore:

A norm of ethical behavior of providing for the old is efficient.

The social contract and pay-as-you-go transfers
The injunction of children caring for parents places the ethical norm of support
for the old within the family. A government collectivizes the intergenerational
income transfers by taxing young people and transferring income to retired peo-
ple. Such publicly financed intergenerational transfers are known as pay-as-you-
go schemes.

Under a pay-as-you-go scheme, taxes paid by working generations are used
to finance the consumption of retired generations.

Under a pay-as-you-go scheme, there is no accumulated fund that finances old-
age consumption.

A free-rider problem and taxation
In a pay-as-you-go scheme of intergenerational transfers, collective payments are
made by a working generation to finance private consumption for an older gen-
eration. The collective transfer from the young productive population to retired

46 Such an ethical norm is expressed in the injunction: “Honor your father and mother so that your
days on earth may be long.”
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people introduces free-riding incentives. Without the compulsory payments of
taxation, some members of the young working population might choose not to
make transfers to the old, while relying on a “social safety net” of tax-financed
consumption to provide for them when they are old and have retired. Compul-
sory taxes during productive years preempt such free-rider behavior.

B. Sustainability of intergenerational income transfers
Pay-as-you-go schemes of intergenerational income transfers become unsustain-
able if there is an excessive decline in the dependency ratio. We define the depen-
dency ratio excluding children:

The dependency ratio for adults is the number of people receiving income
transfers relative to the number of people financing the income transfers.

That is, if the number of people in the retired generation is nR and the number of
people in the generation that is working is nW, the dependency ratio is:

α =
(

nR

nW

)
. (8.5)

The dependency ratio α increases when:

� People take earlier retirement (an increase in nR).
� Improvements in health standards result in people living longer after retire-

ment (also an increase in nR).
� Demographic change takes place whereby birth rates decline and so a

younger generation has fewer people (a decrease in nW).

We retain for now the framework of a society where old people can only sur-
vive if the young provide them with income. Pay-as-you-go schemes can designate
the contributions that people make when working or designate the benefits that
people receive when retired.

Designated contributions
For simplicity, we shall consider all members of the same generation as earning
the same income. A rate of tax t is levied on the lifetime income y of each mem-
ber of a productive generation for the purpose of financing transfers to retired
people. In practice, the tax can be specifically for providing the income transfers
(a social security tax), or can be part of the general collection of tax revenue and
pensions can be financed through the government budget. Each working person
has an income during his or her working life of y(1 − t) after paying the tax.

The total value of the taxes collected from the working generation is nWty.
Each member of the retired generation receives:

τ =
(

nW

nR

)
ty = ty

α
. (8.6)
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Therefore:

As the dependency ratio increases, each retired person receives a smaller
income transfer.

We denote the rate of population increase between generations by g. That is:

nW = nR(1 + g). (8.7)

Substituting the expression (8.7) into (8.6) gives the transfer received by an indi-
vidual in the retired generation as:

τ = (1 + g)ty. (8.8)

A retired person will have paid ty in taxes when working and receives the amount
given by expression (8.8) when retired. Therefore:

The rate of population growth g is the rate of return from the intergenera-
tional pay-as-you-go income-transfer scheme.

If population size does not change between generations so that g = 0, the rate of
return from the intergenerational transfer scheme is zero. Or, if g is negative, the
return from the pay-as-you-go scheme is negative.

Even with g zero or negative, the intergenerational transfer scheme is ben-
eficial. The transfers allow consumption to be transferred from the productive
period of a person’s life to the period when the person is not working.

If population is growing so that g > 0, the pay-as-you-go scheme of intergen-
erational transfers yields a positive rate of return. Retired people not only are
provided with old-age consumption but also receive back more than they origi-
nally contributed.

Designated benefits for retired people
An alternative to designated payments is an intergenerational transfer scheme
with designated benefits for retired people. For example, all retired people may
be entitled to post-retirement income, or pension Z. The tax payment per mem-
ber of the working population required to finance the designated benefit Z is:

T = nR

nW
· Z = αZ. (8.9)

Therefore:

The tax per member of a working generation required to finance the desig-
nated benefit increases with the dependency ratio.

The tax payment T depends on the relative size of the two generations, or on
demographics. If the population is increasing, the dependency ratio is declining
and therefore the tax burden (and excess burden) on members of the working
generation is declining. The tax burden (and excess burden) conversely increases
over time if the dependency ratio is increasing over time.
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The benefit of being the first generation of beneficiaries
High designated benefits for retired people benefit initial participants in a pay-
as-you-go intergenerational income-transfer scheme. The first beneficiaries will
have paid nothing (the scheme did not exist when they were working) and when
retired they benefited from the contributions made by the working generation.

A Ponzi scheme
Pay-as-you-go social security and pension schemes that provide high designated
benefits to retired people can be like a Ponzi scheme.47 Initial participants gain
whereas later participants lose. However, participation in a Ponzi scheme is vol-
untary (and foolish). Participation in a tax-financed intergenerational transfer
scheme of social security is compulsory.

Solutions to the problem of increasing tax burdens
With designated benefits, when in expression (8.9) tax burdens on working gen-
erations increase because of increases in the dependency ratio, the tax-paying
working population might propose a downward revision of retirement benefits
Z. The retired population, and people close to retirement, would have reason to
object. From their perspective, the proposal is a violation of the intergenerational
social contract. The retired population financed retirement benefits at the speci-
fied level of benefits Z in the past when working and paying taxes. When retired
and no longer working, the older population expects to receive the same benefits
that it provided when paying for retirement benefits for others.

To decrease their tax burden, members of the young working population might
propose an increase in the age at which retirement benefits become available.
Because nW would increase and nR would decline, the dependency ratio α would
decline, thereby lowering the tax T on the working population. People nearing
retirement might object to this proposal.

The tax burden for financing the designated benefits of pay-as-you-go retire-
ment benefits falls if the productivity of the working population increases.
Productivity growth increases the pre-tax per capita income y of the work-
ing population. Even if population is declining, sufficient growth in productiv-
ity can provide a positive return from an intergenerational transfer scheme.

47 In a Ponzi scheme (named for Charles Ponzi, the first well-known perpetrator), high returns to
initial investors are financed by borrowing at high interest rates from other investors. The scheme
breaks down when no more investors can be found to finance the high interest rates for previous
investors. In the chain-letter version, people receive a letter or e-mail with a list of people to whom
they are asked to send money. The new participants in the scheme are invited to add their names
to the list of future recipients of money and to forward the letter to other people who are invited
to join by sending money to the new participant in the scheme and to the others on the original list.
No investment takes place by the initial investors in a Ponzi scheme. Unidirectional transfers take
place as in pay-as-you-go intergenerational transfer schemes. Initial investors receive high returns,
whereas later investors lose their money when the Ponzi scheme ultimately breaks down (as it must
because the population of participants is finite).



The Entitlement to Income during Old Age 633

Demographic problems can therefore be solved or moderated by increased
investment in education that increases a working generation’s productivity. A
working generation that will benefit in the future at retirement consequently has
an incentive to increase spending on education of the young.48

Immigration of productive people can expand the tax base for intergenera-
tional transfers. However, larger numbers of immigrants that are feasible may be
required to sustain the defined benefits of an intergenerational transfer scheme.49

Eventually, the immigrants themselves will retire and become eligible for inter-
generational transfers. Increasing immigration may be required over time to sus-
tain the benefits to which the old have become accustomed.

Whereas immigration can be part of the solution, emigration can be part of the
problem. Faced with high taxes because of demographic imbalance, young pro-
ductive people can choose to emigrate to tax jurisdictions where taxes to finance
intergenerational transfers are lower. Such emigration further deteriorates the
demographic imbalance. The society from which the productive young are emi-
grating confronts the problem of adverse selection: as more young productive
people leave, the tax burden on those productive people remaining increases, so
they too might be inclined to emigrate – and their emigration further increases
the tax burden on those who have so far remained.

The demographic prisoners’ dilemma
Suppose, only hypothetically, that children provide no intrinsic personal benefit
to parents and that the cost of having and raising children falls exclusively on
parents. When grown and working, however, the children pay taxes that finance
income transfers to all members of the older population. The conditions of a
prisoners’ dilemma are then present. Each person will wish personally to have
no children and will wish to impose the burden of having children on others. The
dominant strategy is to attempt to free ride in receiving income support in old
age. In the Nash equilibrium of the prisoners’ dilemma, there will be no children
and therefore no future tax base for intergenerational income transfers.50

An escape from the demographic prisoners’ dilemma takes place if the pay-as-
you-go intergenerational transfers are canceled and incomes of children become
a personal and not a collective means of providing intergenerational transfers.
Grown working children then care only for their own aged parents. People who
do not have children then condemn themselves to an early death because they
will receive no support in their old age.

48 For example, if people are twice as productive, the tax burden per taxpayer is halved because it is
as if twice as many taxpayers were financing the designated benefits to the retired population.

49 Immigration is possible as a solution when net-of-tax wages and tax-financed benefits in a country
are higher than in foreign locations so that productive people can be attracted to immigrate.

50 Each person makes the calculation: “If others have children, my best response is not to have chil-
dren, and if others do not have children, again my best response is not to have children.”
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In poorer countries of the world, governments have not provided social secu-
rity and children have been a form of personal insurance within the extended
family. The output of the extended family is shared among all family members.51

Yet, when the extended family is the means of providing social security, some
uncaring children might not provide for their parents, thereby leaving their par-
ents destitute in old age. Some people may simply not have children.52 Requiring
reliance on one’s own children for survival during advanced years can be capri-
cious and unjust.

Insurance against not having children is provided through a collective scheme
of intergenerational transfers that pools all children’s contributions to provide
consumption for all old people. The government is then providing social insur-
ance against the risk that people find themselves without children. However, a
society then confronts the demographic prisoners’ dilemma because of the collec-
tivization of benefits from having children. There is moral hazard: a government
providing old-age social insurance cannot precisely identify reasons why people
have not had children and therefore cannot penalize free riding.

Compensation for people who have productive children
Privatized social security through the family is a response to the demographic
prisoners’ dilemma but, as we have seen, is not a satisfactory response because of
people who cannot rely on a family for old-age support. People who do not have
children, however, can compensate those who do through tax credits and deduc-
tions and direct transfer payments based on the number of children. Schooling
and child health services are often subsidized. Childless people then contribute
to the cost of other people’s children through taxes that finance education and
health care for children – and benefit when old from the then-grown children’s
intergenerational transfers.

The Tiebout mechanism and fiscal federalism
If, through the Tiebout locational-choice mechanism, people without children
locate in areas where they are not required to finance schools but they receive
retirement benefits through a national or federal level of government, childless
people are free riding for old-age provision on people who have children. The
multiple governments of fiscal federalism allow people to choose public goods,
community values, and private-good tax-financed entitlements according to their
preferences. Free riding with regard to intergenerational transfers is avoided if
investment in education that provides future productive children is financed by
taxes levied at the federal or central level of government.

51 The older retired generation often contributes by caring for the young children when the parents
who are the productive generation are at work.

52 They may not have been able or the opportunities for having children may not have presented
themselves.
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Free riding and personal costs of parents
With fiscal federalism, free riding is present nonetheless if many of the costs of
having and rearing children are private, non-monetized, uncompensated, and fall
on the parents.53

Unequal benefits from intergenerational income redistribution
The income redistribution through intergenerational transfers need not be equal,
either between or within generations. Between generations, in particular, we
noted that the first generation of beneficiaries of a pay-as-you-go scheme neces-
sarily gains from the scheme because this generation made no payments and only
receives benefits. Also, the last working generation before a scheme becomes
bankrupt necessarily loses because it pays into the scheme but receives no pay-
out. Within generations, women tend to gain relative to men by retiring earlier
and living longer. People in bad health lose because they have a lower chance of
reaching the age at which retirement benefits begin. If the dependency ratio is
increasing, older people gain more than younger people.

Generational accounting
The viability of a pay-as-you-go intergenerational transfer scheme can be deter-
mined through generational accounting. For example, with designated benefits
for people reaching retirement age, a government knows with some accuracy the
present value of future obligations to pay pensions and social security over the
next 50 years because these are obligations based on people who are alive today
who will reach retirement age in the future. The obligations are the designated
benefits for the next 50 years:

{B1, B2, B3, . . . , B50}. (8.10)

Based on prevailing tax rates, the government also knows its future revenue for
financing retirement obligations:

{R1, R2, R3, . . . , R50}. (8.11)

With δ indicating the discount rate (see chapter 3), a pension or social security
scheme based on designated benefits is viable if the present value of the net rev-
enue stream is positive. That is, viability requires:

PV = (R0 − B0) + δ(R1 − B1) + δ2(R2 − B2) + · · · + δ50(R50 − B50) > 0.

(8.12)

53 Personal non-monetized costs arise when people feel that children limit entertainment and lifestyle
opportunities. A child may increase the cost of switching partners and can interfere with personal
career advancement.
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If this condition is not satisfied, the pay-as-you-go scheme of intergenerational
income transfers is technically bankrupt.

In many or, indeed, most high-income countries that have intergenera-
tional pay-as-you-go transfer schemes, because of increasing dependency ratios,
generational accounting indicates impending bankruptcy. What can stave off
bankruptcy?

Willingness to have more children is one answer. Another answer is higher
productivity growth. Government may be unable, however, to influence fertil-
ity or productivity sufficiently to avoid the bankruptcy of the intergenerational
transfer scheme.

In terms of policy that can be directly implemented by governments, higher
retirement ages and lower designated benefits combined with higher tax rates
would defer bankruptcy. However, as we have noted, people will have spent their
life financing other retired people’s consumption through pay-as-you-go trans-
fers according to the terms of the implicit social contract that they envisaged
would also apply to them. They therefore regard as unjust changes in eligibil-
ity and benefits that leave them worse off. Having fulfilled their obligations in
providing income for older generations, they wish to receive their entitlements
when they are the ones who are old and not working. Their argument is that
social justice requires obligations to be honored. However, if condition (8.12) is
not satisfied, the pay-as-you-go intergenerational transfer scheme is actuarially
bankrupt. Actual bankruptcy will occur at a point in time in the future when
revenue received in taxes from people working will be insufficient to match the
government’s payout obligations to retired people.

The sustained continuation of an intergenerational transfer scheme under
threat of bankruptcy requires reducing benefits or increasing taxes – or both. The
default policy option otherwise will be that governments will print money to pay
for retirement benefits through inflationary financing.

Political procrastination
Imbalances in an intergenerational transfer scheme are reduced if benefits are
decreased or taxes are increased in the present rather than the future. The timing
determines the generations that bear the costs of adjustment. A generation about
to retire may not care much that deferring adjustments to the future may make
future viability beyond their time horizon for obtaining transfers impossible.

The adjustments required to attempt to make an intergenerational transfer
viable are politically unpopular. Tax increases on generations that are working
and financing the pay-as-you-go transfers are politically unpopular. Reducing
benefits is politically unpopular with those people who are about to retire
and would be unpopular with retirees if the reduced benefits are retroactive.
Contemporary politicians can therefore be expected to defer introducing the
policy changes required that might allow a pay-as-you-go intergenerational
transfer scheme to be sustained longer into the future. Politicians who point
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out longer-term consequences and suggest change are expected to face protests
and may lose elections to political rivals who continue with the politically
expedient policy of procrastination in addressing problems of sustainability of
intergenerational transfers.

C. Personal voluntary provision for retirement
If we truly lived in a hunter–gatherer society, intergenerational pay-as-you-go
transfers would be the only means of providing for the old. Obviously, we do not
live in hunter–gatherer societies. Rather, we live in societies with financial mar-
kets. Through financial markets, people can make personal voluntary provision
for retirement.

A store of value
We take a first step beyond a hunter–gatherer society when money or gold or
silver is introduced as a store of value over time and there are markets in food
and shelter. During their working years, people voluntarily save for their old age,
and when they are old they can use their savings to buy food and shelter. A store
of value and markets thereby allow people personally to transfer consumption
from working to retired years.

Government bonds
In a further step, we introduce financial assets. A government can sell bonds. Peo-
ple buy the bonds during the working period of their life and sell the bonds dur-
ing their retirement years to finance their old-age consumption. When income is
required, the bonds might be sold back to the government (the government might
redeem the bonds), but the bonds can also be sold to people who are working
and who wish to provide for their own old age. Therefore, bond markets facili-
tate consumption during retired years. Bonds thus perform the same function as
a pay-as-you-go intergenerational transfer scheme. Intertemporal transfers from
young to old, however, are now voluntary through markets. The old sell their
bonds for money in the bond market and use the money to buy food and shelter.
Later, the bonds will be sold again to finance old-age consumption by the working
generation that bought the bonds.

The means through money as a store of value and government bonds to allow
self-provision for old age do not solve the demographic problems of increasing
dependency ratios. Although the old have means of paying for their own con-
sumption, the young still have to produce for both themselves and the old. If
there are fewer young people relative to old people over time, less is available
for consumption per person in the society.

In a society in which population is declining, consider people who are 50 years
old and who wish to finance consumption beginning 20 years in the future at
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age 70. They buy a bond for $100 that can be redeemed for $100 in 20 years,
(there has been no inflation and the interest rate on the bond is zero). The reason
for having bought the bond is to transfer consumption over time. In the absence
of the bond, there is no way of providing for future consumption. People require
a means of deferring consumption to the future; because they have no choice,
they accept the zero interest rate on the bond.

A loaf of bread costs $1 when the bond is purchased but $2 in 20 years when
the bond is sold to finance consumption. The increase in price has not occurred
because of inflation but rather because of demographic change. With people hav-
ing had fewer children than the generation before them, there will be fewer young
productive people in the future whose output feeds the entire population of work-
ing and retired people. The real rate of interest over the period of the bond,
therefore, is negative, at minus 50 percent. The negative real rate of interest is
known in advance. Nonetheless, people will still wish to buy the bond when they
are 50 years old and sell the bond when they are 70 years old because this is the
only way they can assure their survival at age 70 (when they will not be working
and not earning income).

The returns to voluntary intertemporal transfers can be negative for the same
demographic reasons that compulsory pay-as-you-go schemes can yield negative
returns. In both cases, people are provided with future consumption, but how
much is available for consumption depends on how many people are working
relative to how many people are consuming – when only the young work and
both the young and the old consume.

Durable productive assets
In addition to financial assets such as bonds, privately owned durable real produc-
tive assets also allow the old to release themselves from dependence on the young
for old-age consumption – because the old can receive income from ownership
of the productive assets. The first change from a hunter–gatherer society is gen-
erally to an agrarian society. With private ownership of agricultural land, the old
can pay the young to work the land and can live from the surplus returns from the
land. In modern society, although asset values can vary over time, housing and
stock markets similarly permit old-age consumption through asset ownership.

Durable productive assets result in positive rates of interest: the rate of inter-
est is equal to the marginal benefit provided by capital over time (or the value of
the marginal product of capital), which is positive. Still, if population is in decline,
there are fewer and fewer people of working age over time. The decrease in avail-
able labor relative to capital or productive land increases the real income of labor
and reduces the real incomes of people (the elderly and retired) who live from
interest income. The demographic problems are still present: fewer people are
working to sustain the total population of young and old. Also, however, market
returns to durable productive assets change to redistribute income from the old
to the young.



The Entitlement to Income during Old Age 639

Should saving be voluntary or compulsory?
Financial markets and private-asset ownership allow private voluntary savings
for old age but do not ensure that everyone will have adequate means of support
during retirement. Some people may have been unable to save in the course of
their working life because they did not earn enough income. Some people may
have made a decision not to save for retirement. The reason for not saving may
be hyperbolic discounting: people at age 20 may fail to envisage their needs at
age 30 or 40, much less at age 70 or 80. Beyond hyperbolic discounting, people
may simply not like to think of themselves as being old one day. By the time
recognition of the need to provide for old-age consumption takes hold, it may
be too late to accumulate adequate personal savings to allow a reasonable living
standard during retirement. Moral hazard can also be present. People may decide
not to save but rather to rely on the conscience of society to save them from
destitution when old.

People who fail voluntarily to provide for old age will have to be provided with
food and shelter when they are old, through either private charity or the public
finance of government. Public finance will require taxation. The taxpayers will
be the working generation and also other retired people who were prudent and
voluntarily saved for their old age.

To preempt the need for tax-financed payments to people who did not make
provision for their old age, a society can decide that personal saving for old age
should be compulsory. That is, people can be legally required to invest in personal
pension funds that will provide them with income during retirement.

Compulsory personal pension funds do not solve the problem of people who
lack the means to save for their old age. Such people will likely have received
income transfers from government during their younger years and will continue
to receive tax-financed income transfers in their later years.

Individual or pooled personal savings?
When personal saving to provide for old age is compulsory, a society confronts
the further question of whether the compulsory savings should be individual or
pooled. Pooled savings spread risk. With individual savings, there is a risk that
savings may be lost in unwise investment decisions or because of bad fortune.

In the long run, risk can generally be avoided by diversification through mutual
funds and private pension schemes or through linkage to broad stock indexes.
Stock markets can be volatile, with upturns and downturns. In the long run, a
diversified portfolio of stocks tends to provide a return that reflects the funda-
mentals of the growth of the economy.

A personal scheme protects against biometric risk – which is the risk that an
individual or dependent family members will live long enough to reach an age at
which income is no longer earned. This is a personal risk.

Pooled savings protect against an unstable family life, lack of investment in
human capital (or education), and unemployment or illness during working years.
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Pooled savings return us to the problems of asymmetric information through
moral hazard and adverse selection.

When savings are pooled, income redistribution takes place when people
die and leave a dependent spouse and children. People who die after mar-
rying a number of times can have multiple previous spouses with dependent
children.

All people pay into the pooled fund when they earn income, but not all people
survive to reach the age when payouts begin. Therefore, income redistribution
takes place from people who have a shorter life to people who live longer. When
richer people tend to live longer than poorer people, the income redistribution
is from poor to rich because the poor are less likely to reach retirement age to
obtain the benefits.

In some countries, income for old age is subject to a means test, which deter-
mines payments according to “need.” The need is defined by other income that
retired people have available to them and by their wealth. Loss of benefits
through a means test can be avoided by relinquishing ownership of property and
other assets, which can be passed to children and other beneficiaries while still
alive. When assets are not relinquished and no benefits during retirement are
obtained, high-income people will have paid into the savings pool but receive
nothing in return. An individual that has not been financially successful will have
paid in little and, when retired, receives a pension from the government.

Personal contributions and political decisions
Whether individual or pooled, a scheme of personal savings for old age and
personal payments into a social security fund are personal property accumu-
lated through personal contributions. Political decisions cannot be readily made
to appropriate or redistribute this private property. Public pension payments
funded through taxation are not based on personal contributions. A government-
funded collective pension scheme is more susceptible to change and vulnerable
to appropriation through political decisions than a scheme that identifies and
records personal contributions.

Effects on savings and growth
When intergenerational transfers take place through a pay-as-you-go scheme,
people may think that their taxes have been “invested” to create a fund that will
be the source of payouts when they retire. Their future retirement payments,
however, are based on an “unfunded” scheme of transfers because their taxes
in the past directly financed income transfers to the old. Because of the antici-
pated future income entitlements when old, people may also feel that they do not
need to save and accumulate personal assets. When personal savings finance old-
age consumption, the savings are invested to create productive assets. Economic
growth is higher when personal savings are transformed to productive assets than
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when pay-as-you-go intergenerational transfers are used to provide for old-age
consumption.

D. Transition from intergenerational dependence
People who are working can compare the returns provided from continuation of
old-age entitlements financed by an “unfunded” pay-as-you-go intergenerational
transfer scheme (which has no asset-backed fund) and alternative investments
through financial markets. The rate of return to the pay-as-you-go scheme is g
in expression (8.7). If the rate of return in financial markets is r, young working
people benefit by exiting the pay-as-you-go scheme if:

r > g. (8.13)

In particular, if changes in the dependency ratio have made g negative, and if r is
positive (as is the case as long as there is productive capital), condition (8.13)
is satisfied. Young people then lose from the continuation of the pay-as-you-
go scheme, whereas they gain from a “funded” scheme that has asset backing
through personal savings.

The benefit to the young from termination of the pay-as-you-go scheme places
the young in distributional conflict with the old. Both a young working generation
and a retired generation can appeal to social justice. The case for social justice
made by the people in the retired generation is that they honored the intergener-
ational contract when they were working and earning income. The case for social
justice made by the young generation is that they too want a reasonable standard
of living in the future when they retire and that continuation of the pay-as-you-go
system will not provide them such reasonable future living standards. The young
generation can also make the claim that they did not participate in the decisions
about the value of designated benefits to the retired generation and that they
feel under no obligation to honor an arrangement to which they did not agree,
especially if defined benefits for retired people seem inordinately high.

The young can also claim that the retired generation deserves its predica-
ment through having failed to have enough children to provide a future working-
age generation that could provide adequate support through intergenerational
income transfers. Moreover, knowing that their generation did not have enough
children, the retired people should have supplemented their social security taxes
with private savings. The means of private savings were available because mem-
bers of the retired generation did not have the high personal expenses incurred
in rearing children.

Terminating the pay-as-you-go intergenerational contract would violate
Pareto efficiency. The young generation would be made better off and the retired
generation would be made worse off. With a low or negative rate of population
growth g, the change from intergenerational transfers to a funded scheme with
accumulated assets would benefit all future generations, who would receive the
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rate of return r from their personal investments rather than the low or negative
return g that is determined by the rate of population growth.

The excess burden of taxation
Ending the pay-as-you-go scheme would end the social security taxes or other
taxes that finance entitlements to the old. There is an efficiency gain because
ending the taxes also ends the excess burden of taxation. The young benefit from
replacement of compulsory taxes with savings and also by avoiding the excess
burden of taxation. The old lose because they no longer receive the pay-as-you-
go transfers. Compensation of the old by the young would require taxation and
therefore would bring back the excess burden of taxation.54

Bond financing to spread the cost of the change
The change from tax-financed intergenerational transfers to an individual saving
scheme is efficient for society in aggregate. The young, however, obtain the
entire benefits from the change and all losses fall on the old. The cost of ending
pay-as-you-go intergenerational entitlements can be spread more evenly over
generations if bond financing is used to maintain the consumption of the old.
Future taxpayers then share the costs of change in the same way as bond financing
spreads the cost of a durable public good over future generations. A government
can issue bonds and use the revenue from the sale of the bonds to finance
consumption of the retired generation. The bonds are bought by the working
generation, which will redeem the bonds when it retires, at which time a new
working generation can be taxed to provide revenue for the bond redemption.

Voting for change
The decision whether to end pay-as-you-go transfers could be made by voting, with
the majority deciding. With everyone voting according to self-interest, retired
persons would vote to retain pay-as-you-go entitlements. People beginning their
working careers would vote to end the entitlements. What of people in between?

Because past personal contributions to the pay-as-you-go transfer system have
been consumed by the retired generation and cannot be restored, a middle-aged
person has nothing to show for past personal social security taxes that have been
paid, other than the obligation to be repaid in the future through the pay-as-you-
go scheme. For example, with r > g (the market rate of return from investment
exceeds the rate of population growth), let us consider a person who begins to
work at the age of 24. This person would vote to end the pay-as-you-go scheme

54 For example, under a pay-as-you-go scheme, the young may be paying taxes of 1,000. The tax
revenue is transferred to the old for consumption. The excess burden of the taxation on the young
may, for example, be 300. Ending the pay-as-you-go intergenerational transfers provides the young
with a benefit of 1,300 and the old lose their previous transfers of 1,000. Compensating the old
requires giving them 1,000, which requires taxes on the young of 1,000 and an excess burden
of 300.
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because of the higher market rate of return from investment in assets. A person
aged 44 is still some years from retirement but might vote to continue the pay-as-
you-go intergenerational transfers. At age 44, the present value of future retire-
ment payments through future pay-as-you-go transfer entitlements could exceed
the benefits from switching to private-asset accumulation to obtain the higher
market return because all past “investments” through payment of pay-as-you-go
social security taxes have been lost.

Outcomes of voting are affected by demographic trends that determine the
number of voters in different age groups. With population declining and older
people living longer, the older population has a political advantage in determin-
ing outcomes by majority voting.

Under conditions of representative democracy, political decisions on partic-
ular issues need not be decided by majority voting. Rather, political influence
through campaign contributions and other forms of political support (for exam-
ple, helping to mobilize voters on Election Day) can also influence political deci-
sions. The retired and near-retired population can have an advantage in acting as
a single-issue interest group to influence public-policy decisions.

Therefore:

Pay-as-you-go transfer intergenerational entitlements can persist even
though the schemes provide returns that are inferior to the returns from
investments in real and financial assets.

The incentive for deferral of solving problems
We noted the problem of political procrastination in solving problems of inter-
generational transfers. The political incentive is to defer solving the problem of
unviable intergenerational income transfer schemes and so to leave the prob-
lem for future politicians. The young at any time do not want the double burden
of paying taxes to finance intergenerational transfers while also saving person-
ally for their own old age. The old do not want reduced benefits that would be
required to ease the burden of the double financing of the young.55

55 A parable indicates the incentives. A king once offered to pay a large reward to anyone who would
accept the assignment of teaching his dog to talk within 10 years. The penalty for failure after
accepting the obligation and the reward, however, was severe (death). For a long time, no one
dared to accept the challenge of teaching the king’s dog to talk. Then, finally, one person (a politi-
cian) came forward and declared to the king that he would teach the dog to talk. The king gave
the politician his reward for accepting the assignment, and the politician took the dog and left the
palace. Outside the palace, a crowd of people that had gathered asked the politician, “How could
you agree to such an impossible assignment?” The politician replied: “In the course of 10 years,
the dog might die, the king could die, or I might die. Or the dog might learn to talk.” Teaching
the dog to talk is the challenge of sustaining the social contract of pay-as-you-go intergenerational
transfers in the face of imbalance in generational accounts. The death of the dog or of the king
is spontaneous resolution of the problem from a source not explained (or is wishful thinking).
The immediate reward for the politician is in the next election, by declaring the feasibility of the
prospect that the dog can be taught to talk. If the king lives and if the dog lives and does not learn
to talk, there will be a problem. If the politician does not live, the obligation to teach the dog to
talk will have been passed on to future politicians or a future government.
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Box 8.2 Intergenerational risk sharing and catastrophe insurance

An entire generation can suffer from an adverse shock to its income. Such
an adverse shock occurred, for example, during the Great Depression of the
1930s when, because of stock-market declines in asset values and persisting
high unemployment, large numbers of people would have reached old age
without any means of support. The U.S. pay-as-you-go social security scheme
was introduced during this time, providing retired people with free retirement
benefits financed by pay-as-you-go taxes levied on people earning income. In
2008 the stock market declined and unemployment increased because of a
financial crisis initiated by mortgages for home loans given to people who in
due course could not make the repayments: there were significant declines
in values of people’s assets that were intended to be used for retirement con-
sumption, but the crisis was not of the scale as the Great Depression and social
security was in place. A society can also confront an adverse shock from a nat-
ural disaster such as an earthquake, a flood, or a war. Through pay-as-you-go
income transfers, the living standards (or lives) of the population whose assets
are wiped out are sustained when those people reach retirement age. When
a generation A has been subject to the adverse shock that has wiped out its
assets, a younger generation B that is working could, through a pay-as-you-go
scheme, transfer income to generation A when that generation ceases work-
ing. There is, however, no gain through the risk sharing of generation B with
generation A. The younger working generation B has already witnessed the
adverse outcome for generation A. Members of generation B would maxi-
mize their personal lifetime income by not making the income transfers to
generation A. Without governments to enforce compulsory income transfers
through taxation, intergenerational risk sharing breaks downs – unless the
younger generation voluntarily acts as if it adheres to an intergenerational
social contract. For localized catastrophic events, governments provide catas-
trophe insurance. People may not purchase insurance against events that have
low probabilities because of the belief that the event will never happen. As
long as the probability of the event is positive, insurance should be purchased.
However, the insurance premium for protection may be regarded as inordi-
nately high, given the perceived probability of the event. For example, a hur-
ricane may never have wiped out a city and so people have no experience
with the event ever happening. When the event occurs, assets and sources of
livelihood are lost. In general, governments offer disaster relief. Moral hazard
arises if, after a catastrophe has occurred, people view the disaster relief as an
indication that government will always provide insurance. People may build
houses in an area that is prone to hurricanes, knowing that the government is
acting as insurer in the event that a severe hurricane recurs.
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8.3
The Entitlement to Health Care
and Health Insurance
We have used schooling or education as the primary example of a universal enti-
tlement. Health care is also an entitlement, although sometimes the entitlement
is limited to the poor and the elderly. A person who is sick or injured cannot be
expected to have the state of mind to make health-care decisions under market
conditions. Sick or injured people do not usually have the time and composure,
or mindset, to evaluate alternative market-supply offers for treatment. The stress
of circumstances of ill health or injury may not allow a reasoned consideration
of alternative supply offers. It would be disconcerting to negotiate the costs of
treatment in a hospital emergency room. A person who requires medical care
might be prepared to pay large sums of money for treatment. A market transac-
tion also exposes a person seeking immediate medical treatment to the potential
for extortion.

There is asymmetric information in markets for health care. People decide that
they need advice or treatment when they discern symptoms that suggest to them
that they require medical care, but they may not know how to identify the reasons
for their medical problems or the most effective treatment. Therefore, they rely
on the advice of medical-service providers. Asymmetric information introduces
the scope for opportunistic behavior by medical practitioners. Treatment may
be offered that is ineffective or detrimental. Because of asymmetric information,
health care is regulated by government through certification of those permitted
to provide medical treatment as well as the effectiveness of drugs and medicines.
Self-regulation also takes place by medical practitioners through professional
associations. Regulation is complicated by medical treatment often not being an
exact science. There can be disagreements about appropriate treatment. Symp-
toms can be consistent with many different ailments. Mistakes can be made in
diagnosis and laboratory testing. The challenge in regulation and self-regulation
is to define reasonable error.

A. The problem of containing health costs
A major problem in health care is containment of costs. The special attributes
of health care make cost containment difficult and can lead to cost escalation
over time. Medical research produces new medicines, new devices, and new pro-
cedures that require costly investments. Over time, the new costly procedures
become commonplace and more familiar to medical practitioners, and new med-
ical equipment is introduced into hospitals and clinics. The population that can
benefit from the new procedures and equipment expands, and medical costs
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increase correspondingly. Attempts to contain costs by limiting the use of new
procedures or by limiting access to new medicines encounter ethical objections.

There are also impediments to containing the costs of a health-adminis-
tration bureaucracy. Attempts at reducing the administrative expenses of provid-
ing health care can be deflected to reduced care for patients. When proposals for
reductions in an administrative health-care budget are made, the cost reductions
can be presented as for example necessitating taking away life-preserving medica-
tions from children rather than as imparting efficiency to bureaucratic hierarchies
or reducing unjustifiably high bureaucratic salaries.

Medical practitioners purchase insurance against the financial consequences
of their mistakes. Health-care costs increase because of high insurance costs for
medical practitioners.

Demographic change increases health-care costs when elderly people come
to comprise a larger part of the population. Economic and moral dilemmas of
health-care costs tend to arise particularly toward the end of life. A large part
of lifetime health costs tends to be incurred in the last months of life. Denying
the chronically and incurably ill the last months of their life could substantially
reduce health-care costs but is unethical and unexpected recoveries occur. Some
societies allow euthanasia when suffering has become intolerable by reasonable
conditions of what a person might be expected to endure, despite ethical objec-
tions based on the sanctity of life.

Increased health-care spending does not always result in increased benefits.
Asymmetric information can make unclear what people are buying (or what the
government is paying for). Studies have found that greater spending on health
care does not necessarily improve the quality of health care.56

B. The market for health insurance
To allow a separation between medical treatment and the immediacy of mar-
ket transactions, health care usually involves the purchase of health insurance.
When people have insurance, monetary considerations of a market are not pri-
mary when health care is required. Sick and injured people do not have to worry
about whether they can afford treatment, and the health-care system that sup-
plies medical treatment can focus on providing the necessary care rather than
waiting before treatment is given to ensure that the patient has the means to pay.

56 David Cutler (2000, p. 52) observed that in the United States, although publicly financed spending
for elderly persons (through medicare) is twice as high in some regions of the country than oth-
ers, reflecting different access to expensive procedures, nonetheless the difference in spending is
not reflected in differences in health. He noted that international comparisons similarly indicate
that living closer to a sophisticated hospital is more likely to result in more complex or advanced
treatments but personal outcomes do not much differ for patients who live farther away from such
a hospital. Evidence also suggests that up to one-third of the use of many common procedures is
either inappropriate or of equivocal value, whereas in other circumstances, particularly outpatient
use of prescription drugs, many people can receive too little care.
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Insurance also spreads risk by providing protection against large, unforeseen
medical expenses.

Private-insurance markets, however, may fail to provide insurance. Some med-
ical ailments are difficult to verify (for example, a backache or hallucinations).
There are recorded cases of people who are hypochondriacs and of people who
have a compulsive need to undergo surgery. Such people artificially increase the
costs imposed on health-insurance companies. Moral hazard affects health insur-
ance if people respond by taking health-related risks. For example, there is moral
hazard if health insurance increases the likelihood that a skier will attempt a par-
ticularly dangerous downhill run.

However, people do not normally increase their exposure to injury or illness
because they have health insurance. The more important problem for health-
insurance markets is adverse selection: people who have private information
that they have a higher than average likelihood of requiring medical care have
greater incentives to seek insurance and they systematically impose costs on oth-
ers who know that they have a lower than average likelihood of requiring med-
ical care. The people who expect to be healthier than average wish to avoid
being in the same insurance group as the people who expect to be in need of
medical care. Adverse selection can be avoided by offering different health-
insurance contracts catering to low- and high-risk people. High-risk people will
choose high-premium, high-benefit policies, whereas low-risk people will choose
low-premium, low-benefit policies. Everyone will want insurance against low-
probability unfortunate events.

The scope for adverse selection increased when in 2000 a mapping of the
human genetic structure was basically completed. Information about the human
genome can allow predictions of future personal health. The purpose of insurance
is to pool risk due to events that affect people randomly. However, with genetic
dispositions known, randomness is eliminated for many health problems. Peo-
ple can be tested for genetic predispositions. If the results indicate the likelihood
of good health, they will make the information known to private health insur-
ance companies, and they will seek lower health insurance premiums because of
their lower health risk. Or, they will seek to form insurance groups with people
who have similar low genetically predetermined probabilities of need for par-
ticular types of health care. An insurance company can infer that people who
do not make the results of their personal tests known have reason to keep the
results to themselves because of revealed genetic predisposition that will result in
high future health-care costs. Private-insurance companies would then not offer
to insure people who do not disclose their genetic health predisposition. Avail-
ability of information about personal genetic characteristics thus limits the scope
of private-insurance markets.

Market alternatives
Market alternatives for health care take different forms, depending on whether
the insurer and the health provider are the same or different private entities.
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When different private firms provide health insurance and health care sepa-
rately, the providers of health care and the patient know that the insurance com-
pany is obliged to pay for costs of treatment. The effective cost to the physician
or hospital and the cost to the patient of additional procedures or medicines are
therefore zero. In that case, the insurance company is exposed to the risk of exces-
sive health outlays because the true marginal cost is not zero. To avoid excessive
costs, the insurance company issues general directives about how much can be
charged for different procedures and which medications can be prescribed.

In setting guidelines for physician behavior and patient treatment, the private-
insurance company is attempting to solve a principal–agent problem. If moni-
toring by the insurance company is to take place and directives are to be set to
control costs, the insurance company might wish to address the principal–agent
problem by being the health-care provider, employing the physician, and owning
the hospital.

When the insurance company is also the health-care provider, another type
of incentive problem arises. To maximize profits, the combined private health-
insurance and health-care company (HMO, or health-management organization)
has an incentive to provide minimal service. The public then relies on com-
petition among HMOs to provide health care that is not focused on maximal
profits through cost containment. Imperfect information by the public can make
personal evaluation of comparative offers of health care difficult. A patient is
informed only of permitted treatments and medications and may not know about
alternatives disallowed because of cost-containment measures.

The possibilities are either that the private insurance company and the pri-
vate health provider are one and the same or are separate. Whichever is the
case, adverse incentives are present. If the insurance provider and the health-
care provider are separate commercial entities, the insurance company confronts
problems of cost containment because the people making the decisions about
health-care expenses are not the people paying the costs. A joint insurance
health-care provider can specify allowable treatments and has an incentive to
limit allowable procedures and medications. Yet, these are the alternatives: insur-
ance and health care are provided separately or they are provided by one private
firm.

Universal health entitlements through markets
A private market for health insurance can leave people without health coverage.
What is to be done about the uninsured and the uninsurable?

We can look at a failed attempt in the United States in the 1990s to introduce
entitlements to nationwide universal health insurance through private provision
of health care. Universal compulsory health insurance would have involved gov-
ernment in the provision of health care in specifying payments to health-care
providers. Physicians and other medical practitioners would have lost income
from the regulation by government. Medical practitioners made past personal
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investments in education based on the anticipation of earning market-determined
incomes, and they could claim that government regulation of their income was
equivalent to retroactive taxation for which there was no offer to provide com-
pensation. The government would also need to become involved in the phar-
maceutical market. Containing health-care costs requires designating permissi-
ble medicines and setting maximum prices at which pharmaceutical companies
are permitted to sell their products. A consequence, however, is that pharma-
ceutical companies face diminished incentives to develop new medications. At
the same time, the regulation of the pharmaceutical industry imposes financial
losses on people who own stock in pharmaceutical companies because lower prof-
its (or the expectation of lower profits) depress stock prices. Owners of stock
in pharmaceutical companies would not be compensated for those losses. The
owners of stock are not necessarily the wealthier people in society who can
“afford the loss.” People own stock in pharmaceutical companies directly, or indi-
rectly through either ownership of mutual funds or personal retirement savings
programs.

Compulsory universal health coverage redistributes income to people who
cannot afford private health insurance or who do not have health coverage pro-
vided by their employer. Universal mandatory health insurance requires a source
of financing. If some people cannot pay for their coverage, others pay for them.

Mandatory universal health coverage also introduces personal loss through
the restricted choice of quality of health care. The reduced choice of quality
falls on those people who lack the financial means to seek health care outside
of the allowable procedures and treatments covered by the universal mandatory
insurance.

A broad coalition can thus be expected to oppose government-mandated uni-
versal compulsory health insurance. The people who benefit from universal com-
pulsory health coverage are those who are too poor to afford health insurance
in a private market and would be provided with free or highly subsidized med-
ical services under universal coverage. The consent of a majority of voters, or
of representatives of the voters, is required to introduce a mandatory universal
program of health care. In the Unites States in the 1990s, the majority was not
found, despite the support of the prestige and political patronage of the office of
the president.57

Private competition with universal compulsory coverage
Although the U.S. attempt failed, we can nonetheless consider the consequences
of universal entitlements to mandatory health insurance in the private market
for health care. The government determines a list of health-care services and

57 Self-interest need not be the sole consideration in a person’s position on entitlements to
government-mandated universal health coverage. People may support a basic entitlement to health
care through universal coverage as a matter of principle even if the entitlement is not in their per-
sonal interest.
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medications that are the entitlement of each citizen, sets allowable prices and
treatments, and allows market competition among private providers in offering
the designated health-care services. The health-care providers, for their part, can-
not refuse insurance to people with chronic illnesses, old people, or people with
lifestyles that have higher than average expected health costs. Market elements
have thus become minimal. Insurance companies do not decide on the services
that are covered by insurance and do not decide who their clients are because
they are obliged to accept everyone who applies. Health-care providers do not
decide on the price for coverage because insurance payments are regulated. For
the population, participation is compulsory through regulated health-insurance
payments.

Even when participation in health insurance is compulsory and coverage in
principle is universal, there is nonetheless no assurance that everyone will take
advantage of entitlements. Evidence shows that when universal free-access health
care is available, lower income people can be less aware of their health needs and
be less inclined to seek medical advice.58

When health insurance is compulsory, health-insurance companies and health-
care providers can make a case that because they are compelled to accept all
applicants for health care, government has a responsibility to finance any losses
that might arise. With government assigned the role of financier of last resort,
moral hazard enters. There is a principal–agent problem: health-insurance com-
panies and health-care providers confront a soft-budget constraint. Because
losses will be covered, incentives are reduced to contain costs. Incentives, on
the contrary, are present for opportunistic cost enhancement through increased
spending on staff and administrative salaries. If government attempts to enforce
cost containment by refusing to finance the providers’ deficits, the providers
can initiate a health-care crisis by not providing treatment, claiming insufficient
resources.

C. Socialized medicine
If a government socializes health insurance and health care, people receive tax-
financed free treatment directly from the government. The health-care system is
run by government and medical-care providers become government employees.
The government is again financier of last resort, now directly through the govern-
ment budget. There can again be a soft-budget constraint because of the impera-
tive to save lives and return people to good health. Because of the direct respon-
sibility of government to provide health care, all failures of the health-care sys-
tem become directly attributable to government, so politicians become directly
involved in health care. The administration of health-care spending becomes part
of the government bureaucracy; therefore, spending on health care becomes sub-
ject to the bureaucratic principal–agent problem. The soft budget of health-care
spending is compounded by the soft budget of government bureaucracy.

58 See Katz and Hofer (1994).
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Attempts to contain costs of socialized medicine generally result in either low-
quality health care or long waiting times for treatment. The objective of socialized
medicine is to provide an entitlement of equal health care for everyone. In princi-
ple, an accompanying private market should be unnecessary. Long waiting times
for consultations and treatment and impersonal medical attention, however, can
lead people to forgo free-access, publicly financed entitlements for private mar-
kets. The result is two levels of medical care: an inferior level for those who use
government health care and a superior level for those who can afford or are will-
ing to pay for private treatment.

Socialized medicine has adverse incentives if the medical practitioners who are
employed in the government system also have private practices. In that case, low
quality and long waiting times for free treatment within the socialized system of
health care can be an opportunistic response of the medical practitioners, who
gain from the demand that is created for the better quality and more immediate
attention provided through their own parallel private practices. If patients do not
seek treatment in parallel private practices, there are incentives for corruption in
the bureaucracy that administers the socialized government health system: peo-
ple can pay for queue-jumping when waiting for treatment. Personal contacts in
the administering bureaucracy can also help in reducing waiting times. As previ-
ously noted, rent creation and rent seeking can occur when governments provide
free-access health-care entitlements.

D. Health-care choices
Expense is not the primary concern when a person is trying to regain good
health. Yet, health care involves resources and money. A contradiction thus
arises between the principle of doing everything possible to save a life or return
people to good health and the limitations of available resources. Nonetheless,
health-care choices have to be made and resources allocated. A case against
choosing private supply of health care through markets is based on the principle
that all people should have a basic entitlement to health care. The private
market for health insurance is also limited in providing health coverage because
of adverse selection and because of exclusion of some people who cannot
afford health insurance. Private markets also have adverse incentives that differ
depending on whether the insurance company and the health-care provider are
one and the same entity.

Because of the problems of private supply of health care and private insurance,
a decision may be made to socialize health care, which is then provided directly
by government-paid medical practitioners and administrative staff as a free, tax-
financed entitlement. Then, problems of low-quality health care and extended
waiting times for treatment can be encountered and opportunistically manipu-
lated offers of immediate private medical attention. Yet, reliance on private mar-
kets alone leaves some people without health insurance.

Choosing socially desirable health-care provision therefore presents dilem-
mas. The failures of private-market provision, particularly exclusion of parts of
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the population, point in the direction of forgoing markets and turning to gov-
ernment to take responsibility for ensuring universal health-care coverage. The
introduction of government into health insurance and health care leads to soft-
budget problems because of the compounded difficulty of containing health-care
costs when the public finance of government is the source of finance of last resort.

Some societies choose to rely principally on the voluntary decisions of the
market, whereas others choose considerable involvement of government. Where
health care is provided through government, the criticisms are about inefficien-
cies, waiting times and quality of treatment, and insufficient individual choice; low
salaries when health care is part of government bureaucracy also provide incen-
tives for medical practitioners to emigrate. When health care is through private
markets, the criticisms are about social injustices because of exclusion of people
from health insurance and about profit-motivated procedures that increase costs
but do not necessarily benefit patients. The dilemmas of the choice between mar-
ket decisions and government entitlements are perhaps nowhere so revealed as
in health insurance and health care.

Summary
In chapter 7, entitlements appeared abstractly as part of a social insurance con-
tract associated with a social welfare function. This chapter viewed entitlements
in a less abstract way. Section 1 described universal and targeted entitlements.
With equality of opportunity as the social objective, societies want universal enti-
tlements such as schooling and education to be accepted. Societies prefer, on
the other hand, that targeted entitlements (unemployment benefits, welfare pay-
ments, and in-kind transfers of housing and food) not be accepted or that the
circumstances required for eligibility for the entitlements not be present.

1A. Section 1 began with the choice between money and in-kind trans-
fers as means of delivering entitlements. Recipients prefer transfers
of money. Taxpayers prefer in-kind transfers. In-kind transfers also
provide increased assurance that schooling entitlements will make
children future self-reliant adults; in-kind transfers allow the objec-
tive of ex-ante equality to be sought without the intermediating need
to rely on decisions of parents; therefore, in-kind transfers facili-
tate paternalistic policies. Because of market-substitution responses,
money transfers or subsidies need not benefit intended beneficiaries.
We considered the benefits of vouchers as a means of delivering in-
kind entitlements and the sources of opposition to vouchers.

1B. We examined the quest for ex-ante equality through intended uni-
versal entitlements, using the example of schooling for children.
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We considered why households might reject government entitle-
ments even if rejection of the entitlements entails paying twice: once
through taxes that provide no benefit and again in the private mar-
ket. We saw that, whether the entitlements are accepted or rejected,
the presence of entitlements impose losses on households: the enti-
tlements increase ex-ante equality but reduce quality of education
for households that more highly value education. The losses from
the entitlement are externalities from the existence of households
that place low values on education and because of whom the govern-
ment entitlement has been introduced. Markets disrupt the quest for
ex-ante equality through entitlements; we concluded that disallowing
markets is undesirable and is generally not feasible (which was also
the conclusion when we considered paternalism). We noted prob-
lems associated with private schools: benefits of schooling depend on
whether choice of schools is for the purpose of signaling or educa-
tion; private schools are the source of adverse selection, including
consequences through voting on resources for government schools;
and ideological content of education in private schools can prevent
ex-ante equality.

1C. Inequality of opportunity or ex-ante inequality also occurs for rea-
sons other than qualities of government and private schools. A source
of inequality is differences in local-government financing of schools.
In a manner similar to public goods, locational choice can be used to
choose entitlements and ex-ante inequality through unequal opportu-
nity can emerge and be sustained. We also noted injustices than can
occur because of market capitalization when public policies change
locational school attendance criteria. Failure of ex-ante equality and
labor-market discrimination are two hypotheses for explaining per-
sistent labor-market inequality; the U.S. evidence points to failure
of ex-ante inequality; failures of ex-ante equality are also indicated
by evidence indicating that in different countries, high-ability stu-
dents from low-income households are under-represented in higher
education. Failure of ex-ante inequality can be due to differences
in family environments and peer groups that affect the propensity
to take advantage of educational opportunities. There are also cul-
tural impediments to ex-ante equality through social identity and
stereotyping. The evidence shows that there are gender differences
in propensities to take advantage of educational and other opportu-
nities; the gender differences favor girls, beginning from a young age.
Finance for higher education can also be an impediment to ex-ante
equality; government loan guarantees and income-contingent loan
repayments are intended to promote ex-ante equality by providing
access to higher education. We also considered the case for “affirma-
tive action” to correct for past unequal opportunities. We asked how
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equality of opportunity is to be interpreted when children and stu-
dents have different abilities. We noted that equality of opportunity
or ex-ante equality is fundamental to meritocracy that allows efficient
matching of personal competencies to tasks.

1D. We considered targeted entitlements that governments prefer not be
accepted and investigated the links between targeted entitlements
and incentives. Unemployment insurance has private and social ben-
efits but is subject to problems of asymmetric information that deter
insurance through private insurance markets. We considered the
design of unemployment insurance provided by governments, includ-
ing proposals concerning the value of benefits over time and for pri-
vate accounts. Emotional stress from unemployment for people who
feel inadequate when unemployed is a personal cost of unemploy-
ment. We compared unemployment insurance with job-protection
laws. We distinguished between unemployment and persistent wel-
fare dependence. People who are persistently unemployed face the
binary decision of whether or not to work. Incentives of welfare pay-
ments contingent on not working were compared with wage subsi-
dies that are contingent on working; change from welfare payments
to wage subsidies is not Pareto-improving because the transfer recip-
ient loses through the need to exert effort in the labor market;
however, taxpayers gain. We therefore considered the choice of
weights on utilities of taxpayers and transfer recipients in the mea-
surement of social welfare. Wage subsidies introduce people to self-
reliance and the prospects of higher future incomes. We also noted
consequences regarding distraction from crime. Wage subsidies can
be implemented as earned-income tax credits or direct payment
through employers; there are incentives for opportunistic behavior
by employers in the latter case. We noted the incentives that are
present when parallel public polices allow choice between income
support contingent on not working and working. Experience with
welfare reform was described. We noted the credibility problem when
in a civil society a time limit is set on lifetime eligibility for welfare
payments.

Section 2 described the entitlement to income during old age. The ex-ante equal-
ity in this case is the equal opportunity to benefit from life after retirement and
in old age.

2A. Pay-as-you-go intergenerational transfers are consistent with the con-
ditions of a hunter–gatherer society in which the sole means of the
old staying alive is to be sustained by the young. A social con-
tract stipulating intergenerational transfers in a hunter–gatherer soci-
ety is Pareto-improving. The contract is not based on a demonstra-
tion effect but rather requires “respecting the old” as an ethical
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principle. A free-rider problem in intergenerational transfers is
solved through taxation.

2B. We compared designated contributions with designated benefits. In
either case, the viability of pay-as-you-go income transfers is under-
mined by an increasing dependency ratio. There is a demographic
free-rider problem when people seek to use other people’s children
as the tax base for future income transfers. The first generation in
a designated benefit scheme always gains. However, more gener-
ally, pay-as-you-go income transfers can be Ponzi schemes: demo-
graphic change – expressed in declining fertility, earlier retirement,
and longer lives – has made pay-as-you-go income-transfer schemes
in many countries actuarially bankrupt. A solution requires higher
taxes, lower benefits, or higher retirement ages, which are politically
unpopular – and so there is often political procrastination. Other
solutions are increased economic growth and immigration of produc-
tive people, both of which expand the tax base; growth is not entirely
discretionary and immigration, in the course of time, could increase
the dependency ratio. A fiscal federal system prevents free riding by
people who do not have children. A default response to imbalances
in intergenerational transfers is inflationary financing. We noted rea-
sons for unequal benefits from income redistribution through inter-
generational income transfers, including gender and the relationship
between incomes and whether people reach an age at which benefits
are provided.

2C. We do not live in hunter–gatherer societies. Money as a store of
value, markets for food and shelter, and financial and real assets
allow people to survive during old age without an intergenerational
contract with younger working generations. Replacing pay-as-you-
go intergenerational transfers with asset-backed schemes thus ends
reliance of older people on transfers from the younger working gen-
eration. Questions then arise about whether personal asset-backed
retirement schemes should be compulsory or voluntary and whether
the schemes should be individual or pooled. Personal property rights
to funded schemes inhibit political decisions, which can change inter-
generational transfers financed out of general tax revenue. A funded
scheme with asset backing increases economic growth compared to
unfunded schemes in which contributions of working generations are
consumed by retired generations. Even with negative returns because
of demographic consequences, people want intergenerational trans-
fers to continue if the transfers are the only means of being sustained
in old age.

2D. Retired and older people who contributed to a pay-as-you-go inter-
generational transfer scheme during their working life confront the
risk that the pay-as-you-go transfers will be discontinued because
higher returns are available to younger people from investments in
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asset markets. Ending the unfunded intergenerational transfers also
eliminates the excess burden of taxation. Change to a funded scheme
is unjust for generations working during the time of transition that are
required to pay taxes to finance the entitlement obligations to older
generations while also being required to save personally for their
own retirement. Abrogating the implicit social contract by ceasing
payments to retired generations is also unjust. Bond financing would
spread the burden of transition over future generations. Although an
asset-backed (or funded) retirement scheme may provide a greater
rate of return than a pay-as-you-go scheme for which the return
may be negative, a majority of voters nonetheless may favor retain-
ing the pay-as-you-go system. However, with pay-as-you-go schemes
not viable in the long term, adjustments through reduced benefits
for retired generations, increased retirement age, or higher taxes on
working generations are inevitable. The politically expedient policy
response is deferral of change to the future.

Section 3 examined entitlements to health care and health insurance.

3A. We noted the problems of cost containment because of the special
nature of health care and also asymmetric information between the
medical practitioner and the patient. Demographic change increases
health care costs when the elderly become a larger part of the pop-
ulation. Evidence indicates that effectiveness of treatment does not
necessarily increase with spending on health care.

3B. Because of attributes that make markets inappropriate means of
providing health care, markets for health insurance replace mar-
kets for health care. Adverse selection and moral hazard are prob-
lems in health-insurance markets. We noted the dilemmas of choice
in organization form in health-insurance markets. Also, private
health-insurance markets leave some people insured or uninsurable.
We examined consequences of attempting to introduce compulsory
health insurance as a universal entitlement through markets.

3C. We described outcomes of socialized medicine.
3D. Health-insurance and health-care choices demonstrate the advan-

tages and disadvantages of relying on markets and governments.
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T axation has been present in our investigation of public goods, exter-
nalities, paternalism, social justice, and entitlements: public spending
requires that governments have tax revenue to spend, and taxes affect

incentives and are the sources of efficiency losses through the excess burden of
taxation. We also studied tax evasion as an application of the prisoners’ dilemma
of voluntary payment for public goods (people who evade payment of taxes are
free riding on tax payments of honest taxpayers). We observed how the Laffer
curve constrains the amount of tax revenue that governments can collect and that
a leviathan government would seek to maximize tax revenue without regard for
benefit for taxpayers (in which case, we might want to rethink judgments about
tax evasion). In the different instances where we considered taxation, (1) there
was a single tax rate, (2) there was a designated tax base, and (3) one govern-
ment was involved in taxation and public spending. In section 1 of this chapter,
we depart from a single tax to look at the structure of tax rates. Section 2 consid-
ers choice of the tax base – or choice of what to tax. On a number of occasions,
beginning with the Tiebout locational-choice mechanism, we encountered fiscal
federalism, that is, taxation and public spending in the context of intergovern-
mental fiscal relations. Section 3 brings together our prior observations on fiscal
federalism and adds further perspectives and questions.

9.1
Optimal Taxation
Optimal taxation is “optimal” in achieving either the social objectives of effi-
ciency or social justice. Because efficiency and social justice conflict when social
justice is defined as ex-post equality (recall the leaky bucket of redistribution
when the objective is to maximize a social welfare function and choose a social
insurance contract), optimal taxation can also be “optimal” in achieving an
appropriate balance or trade-off between efficient and socially just taxation.

A. The Ramsey rule for efficient taxation
Efficient taxation is defined as taxation that minimizes the efficiency losses
incurred through the excess burden of taxation – for a given amount of tax rev-
enue. The solution for efficient taxation is known as the Ramsey rule, named for
the British scholar, Frank Ramsey (1903–30), who derived the rule in 1929.

Sales taxes are to be levied on two goods, A and B. The fact that legal and
effective incidence of taxes differ does not now matter because we are not con-
cerned with the distribution of the burden and excess burden of taxation. The
objective is to minimize the total excess burden of taxes on the two goods when
seeking a given amount of tax revenue R.
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Figure 9.1. The Ramsey rule minimizes the excess burden of taxation across markets.

Tax rates are tA for good A and tB for good B.1 Markets for goods A and B
are competitive. Figure 9.1 shows supply at constant costs (MC = AC). We con-
sider once more only substitution effects. With εDi denoting the market demand
elasticity of good i and viewing the elasticity as a positive number (or absolute
value):

The Ramsey rule for efficient taxation is that tax rates should be inversely
related to demand elasticities:

tA

tB
= εDB

εDA
. (9.1)

The tax rate should therefore be higher on the good that has the lower price
elasticity of demand. If there exists a market in which the demand elasticity is
zero, taxes should be imposed only in that market.

The Ramsey rule extends to any number of taxes on different goods. The Ram-
sey rule applies to taxes levied on different components or sources of income that
a person might have and also applies to different people earning incomes from
the same source.2

1 The taxes are in percentage terms or are set as ad valorem taxes. The taxes could also be specific
or set in value terms. Whether taxes are set in ad valorem or specific terms has consequences when
there is inflation (inflation erodes the value of specific taxes) and when there is uncertainty about
market prices (a lower market price increases the rate of a specific tax, whereas an ad valorem tax
by definition always maintains the same rate of taxation).

2 The Ramsey rule in expression (9.1) is based on (1) constant costs of supply for the two goods A and
B (as shown in figure 9.1), and (2) a tax in one market not affecting tax revenue in other markets
(that is, cross-price elasticities are zero). The expression for the Ramsey rule is more complex when
these conditions are not satisfied, but the basic principle is retained that efficient taxation requires
tax rates to be lower when market elasticities are higher.
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How is the Ramsey rule derived?
The excess burden of the tax in figure 9.1 is:3

1
2
εD pqt2. (9.2)

With markets for two goods, A and B, there are two figures like figure 9.1, one
for each market. Taxation is efficient when the two tax rates tA and tB minimize
the combined excess burden in the two markets of raising target revenue R. The
sum of the excess burdens of taxation in the markets for goods A and B is:

1
2
εDA pAqAt2

A + 1
2
εDB pBqBt2

B. (9.3)

The revenue target is:

R = tA PA QA + tBPBQB, (9.4)

where Qi (i = A, B) are the quantities sold in the market. The solution to mini-
mizing the sum of excess burdens (9.3) subject to the revenue target (9.4) is the
Ramsey rule in expression (9.1).4

Expression (9.1) indicates the ratio between the tax rates tA and tB. When we
know the ratio between the tax rates, substitution into expression (9.4) provides
the absolute values of the tax rates tA and tB that minimize the excess burden
of taxation and provide sufficient combined revenue to meet the government’s
revenue target R.

Efficient taxation of personal incomes
The Ramsey rule applies to taxation of goods as well as taxation of income.
With the revenue target given, we could envisage different constant propor-
tional income-tax rates t1 and t2 levied on two people’s incomes.5 With εS1 and
εS2 denoting the two people’s individual labor-supply elasticities (the elasticities

3 The formula for the excess burden of taxation was derived in chapter 4.
4 The Ramsey rule follows from forming the Lagrangean function from expressions (9.3) and (9.4):

L = 1
2
εDA pAqAt2

A + 1
2
εDB pBqBt2

B − λ (R − tA PA QA − tB PBQB) ,

where λ is the Lagrangean multiplier, the value of which is the shadow price of tax revenue in terms
of the efficiency loss due to the excess burden of taxation. Differentiating with respect to the tax
rates tA and tB establishes that tAεDA = tBεDB, which implies the Ramsey rule in expression (9.1).
If, for some reason, with many goods, a particular good cannot be taxed or a tax on a good cannot be
changed, the Lagrangean function includes an additional constraint. In this second-best framework,
the first-best efficient outcome is not attainable and the Ramsey rule accommodates the inability to
adjust one of the taxes.

5 We are here not looking at the structure of an income-tax schedule. One tax rate characterizes the
income tax for each person.
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indicate substitution responses between work and leisure), the Ramsey rule for
efficient proportional income taxes levied on the two people is:

t1
t2

= εS2

εS1
. (9.5)

The income-tax rates should therefore be inversely related to personal labor-
market-supply elasticities.

The Ramsey rule ensures that public goods and entitlements are financed
by efficient taxation; therefore, when the Ramsey rule is applied, the leaks
in the bucket of redistribution are minimal.

The logic of the Ramsey rule for efficient taxation
The logic of the Ramsey rule for efficient taxation follows from the relation-
ship between substitution effects and the excess burden of taxation. A marginal
increase in a tax rate marginally increases the excess burden of taxation through
a substitution effect in market behavior, through either spending or earning
income. For efficient taxation, the marginal losses due to the excess burdens of
increases in different taxes should be equal. In expressions (9.1) and (9.5), the
greater the elasticity, the greater is the substitution response to the tax; there-
fore, to keep the combined excess burden of taxation low, low taxes should be
levied in markets where elasticities and therefore, substitution effects, are high.

Social justice and the Ramsey rule
In principle, everyone should favor efficient financing of public spending. Yet,
efficiency is not the sole social objective. We also seek social justice. The Ramsey
rule does not necessarily result in social justice. Indeed, the Ramsey rule can
contradict social justice.

Social injustice in taxes on goods
Efficient taxation according to the Ramsey rule requires tax rates to be high for
goods that have no close substitutes because demand elasticities for such goods
are low. The Ramsey rule thus calls for high tax rates on necessities such as
food and housing, medication, toothbrushes, soap, wheelchairs, and baby cereal.
Tax rates should be low on designer clothes, dining in luxury restaurants, jew-
elry, yachts, and private planes because demand elasticities (and substitution
opportunities) for these goods are high. Efficiency requires keeping substitution
responses to a minimum; therefore, the Ramsey rule proposes high tax rates
for goods and services that people continue to purchase (or still need to buy)
after taxation has increased the price to buyers. Yet, tax rates that are selectively
high on goods and services that are necessities and are large components of low-
income people’s spending contradict social justice.
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Social injustice in taxation of personal incomes
The recommendations of the Ramsey rule also contradict social justice in rec-
ommendations for taxation of personal incomes. Person 1 may be independently
wealthy but is prepared to work if paid enough. Person 2 has no sources of income
other than from work and has no choice but to work for a living. Person 1’s labor-
supply elasticity is high because of the alternative of not working, whereas the
poorer person’s labor-supply elasticity is low because of the need to earn income
from work to survive. Hence, in expression (9.5), we have εS1 > εS2. The Ramsey
rule requires the wealthier person to be taxed at a lower rate than the poorer
person who has less flexibility when making labor-supply decisions.

Conflict between efficiency and social justice
The Ramsey rule indicates how to achieve efficient taxation. However:

The Ramsey rule introduces conflict between efficiency and social justice.

Box 9.1 A leviathan government and the Ramsey rule

A leviathan government can use the Ramsey rule to maximize tax revenue
subject to a limit on the excess burden of taxation. The leviathan government
would solve:

Max R = tA PA QA + tBPBQB

subject to:

D ≤ 1
2
εDA pAqAt2

A + 1
2
εDB pBqBt2

B,

where D is the upper limit to the excess burden of taxation and Qi (i = A, B)
are the quantities sold in the market. The solution is again the Ramsey rule in
expression (9.5).6 Political impediments due to the conflict between efficiency
and social justice may not deter a leviathan government from applying the
Ramsey rule. A leviathan government may not be sensitive to political support
from taxpayers.

Efficient taxation and gender differences
In the traditional model of the family, a man and a woman live together in a
monogamous relationship and have children. When the children are young, the
woman might reduce labor-market participation and forgo career-advancement
opportunities. Family income – and cultural transmission of values – determine
when or if the woman reenters the labor market and how much she works. In
the traditional model of the family, the woman’s labor-supply elasticity is, there-
fore, greater than that of the man. The Ramsey rule therefore requires higher tax

6 The leviathan government solves the dual problem of that used to determine the Ramsey rule.
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rates on the income of men than on the income earned by women – on efficiency
grounds, because women’s substitution possibilities include caring for their young
children at home. Women’s greater substitution possibilities also increase labor-
supply elasticities through discretion in the decision of whether to have another
child. The conclusions from the Ramsey rule thus depend on whether men and
women differ in labor-market behavior and in home and income responsibilities.
When women have decided on a career unencumbered by family responsibilities
or when (subject to biological limitations) the man shares all responsibilities, the
Ramsey rule calls for equal personal tax treatment of men and women.

Asymmetric information and the Ramsey rule
Because the Ramsey rule calls for taxing everyone according to individual labor-
supply elasticities, applying the rule is subject to asymmetric information: a per-
son’s labor-market intentions and opportunities are private information that a
government could not be expected to have. Nor can the Ramsey rule be read-
ily applied to determine different tax rates for different groups of people. For
example, some women have low labor-market elasticities because of career com-
mitments whereas other women are prepared to contemplate withdrawing from
the labor market, at least temporarily, to have a family. Efficient Ramsey taxes
require governments to be able to distinguish between the two types of women.
Quite generally:

Applying the Ramsey rule is subject to asymmetric information because
only people themselves know their labor-market supply elasticities – and
their demand elasticities for different goods and services.

Thus, because of individual differences and asymmetric information about elas-
ticities (for example, an evening at the opera is a necessity for some people and
not for others), personal Ramsey taxes or Ramsey taxes for groups of people are
impossible or difficult to determine.

Taxation of innate ability
If innate personal abilities could be taxed, there would be no substitution
responses and no excess burden of taxation. Taxes based on personal innate abili-
ties are therefore efficient according to the Ramsey rule. Innate ability is difficult
to measure. If measurement were nonetheless possible, would we want people
to be taxed according to their ability to earn income – and not according to the
income they actually earn?

High-ability people can differ in their preferences regarding combining a tra-
ditional family with a career. When taxation is based on innate ability to earn
income, choosing a lifestyle that includes a family results in the same personal
obligation to pay taxes as choosing a life focused on career goals.
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Taxation according to ability is a tax on preferences of people who volun-
tarily wish to forgo high income to seek other sources of personal satisfac-
tion in life.

Taxing ability as proposed by the Ramsey rule would be an intrusion in people’s
personal lives and their personal choices – and thereby their personal freedom.

If taxation were based on innate ability, people would have incentives to hide
their true abilities from the government. They would pretend to have low ability.
Parents might train their children to avoid revealing true high ability.

Taxes based on ability have high excess burdens because of the acts under-
taken on the pretense of displaying low ability.

Taxation of beauty
There have been studies of the role of beauty in determining personal incomes.
“Better looking” people were found to choose the types of jobs where beauty
yields a higher return (where beauty is the basis for comparative advantage),
but the evidence also shows that beauty increases personal income within
occupations.7 If beauty were innate, a market return to beauty would be similar
to a market return to innate ability. The Ramsey rule would then propose that
people be taxed according to their beauty on the grounds that substitution away
from beauty is impossible and therefore beauty can be taxed without an excess
burden. If beauty can be manipulated or hidden, there are substitution effects
and excess burdens. Thus, like the pretense of low ability, parents would train
their children to appear personally unattractive to avoid being taxed or parents
would hide good-looking children from the government. Or, people judged to be
beautiful would emigrate.

The impracticality of the Ramsey rule
The practicality of the Ramsey rule is limited by asymmetric information about
personal substitution possibilities and intentions (as we noted, women committed
to careers cannot be distinguished from those who are not). Taxation in accord
with ability is unjust as well as impractical. Political decision makers in democ-
racies are also reluctant to use the Ramsey rule because high taxes on necessi-
ties are unpopular with voters. Economists nonetheless study the Ramsey rule
because of the importance of the social objective of efficiency.

B. The equal-sacrifice principle for socially just taxation
We now leave the quest for efficient taxes through the Ramsey rule to look for
social justice in taxation.

7 A study was undertaken by Daniel Hamermesh and Jeff Biddle (1994).
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Progressive taxes
Social justice in taxation is often associated with a progressive income tax sched-
ule. Progressivity of taxation is defined in terms of the average tax rate. With R
indicating the total amount a person pays in taxes and Y indicating the person’s
total pre-tax income, the average rate of taxation is:

tA ≡ Total taxes paid
Total income earned

= R
Y

. (9.6)

A tax schedule is locally progressive if the average rate of taxation increases
with income.

Conversely, a tax schedule is locally regressive when the average rate of taxation
declines with income. With proportional taxation, the average rate of taxation
remains constant. Some few countries have a proportional income tax (as we
used when demonstrating the excess burden of taxation). Most countries have
progressive income tax rates.

The average rate of taxation is defined for total taxes that an individual pays
and total income that the individual earns. The marginal tax rate is the change in
total taxes paid when income marginally increases:

tM ≡ ∂ R
∂Y

. (9.7)

The marginal tax can also be used to define progressive taxes:

An income tax schedule is locally progressive if the marginal tax rate
increases with pre-tax income.

To study the structure of taxes in an income-tax schedule, we now temporarily
set aside the objective of efficiency and therefore also the Ramsey rule. We elim-
inate substitution responses to taxation; hence, people will not be viewed as sub-
stituting leisure for productive income-earning activity when tax rates increase.
This implies also that there is no Laffer curve. In fact, substitution effects, of
course, are present and are indicated by changes in people’s willingness to work
when taxes change. However, to seek only social justice without having to be
concerned about efficiency effects of taxation, we now ask the question:

If there were no inefficiency because there is no substitution response to
taxation, what would be the grounds for proposing progressive taxation as
socially just?

The ability-to-pay principle of taxation
The ability-to-pay principle of taxation contrasts with the benefit principle of
taxation. The benefit principle is applied when user prices are paid and when
taxes are chosen through location in Tiebout jurisdictions. The benefit principle
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is accompanied by accountability because people know what they are paying
for and judge whether the payment is justified by what is received. In contrast,
the principle of “ability to pay” requires people to pay taxes according to their
income, independent of personal benefit from the spending of tax revenue.

The ability-to-pay principle is related to two other principles of social justice
in taxation. The principle of horizontally equitable taxation requires that people
with the same income pay the same taxes (“equal treatment of equals”). The prin-
ciple of vertical equity requires equal tax treatment of people who have different
incomes (with adjustments, for example, for numbers of dependents).

Vertical equity in taxation is a more complex objective than horizontal equity
because of the need to define the meaning of equal treatment in taxation when
people’s incomes are unequal. Vertical equity is the criterion that is applied
when a progressive income tax has been chosen: when income taxes are progres-
sive, judgments have been made about taxes paid by people who have unequal
incomes.

Diminishing marginal utility of income
We are looking for a justification of the social justice of progressive income taxes.
We begin our search with the consequences of diminishing marginal utility of
income. Figure 9.2 shows a utility function with diminishing MU of income, which
is indicated by the declining slope of the utility function at the different levels of
income Y1 < Y2 < Y3. Diminishing MU of income implies that people value addi-
tions to income less at higher levels of income. We previously saw that diminish-
ing MU indicates risk aversion.

Because of diminishing MU of income, people lose less utility from paying
a dollar of taxation, the higher are their incomes.

Personal incomeO

Utility

Y1 Y2 Y3

U(y)

Diminishing marginal
utility of income

Figure 9.2. Diminishing marginal utility of income indicates declining marginal loss of utility
from taxation.
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Figure 9.3. A progressive tax function.

An income-tax schedule
An income-tax schedule shows the relationship between total taxes paid R and
total pre-tax income Y. Figure 9.3 shows an income-tax schedule for personal
income earned by an individual. The tax function is:

R = R(Y). (9.8)

In figure 9.3, the marginal tax rate tM is given by the slope of the income-tax
function. The marginal tax rate is everywhere increasing; therefore, taxation is
progressive for all levels of pre-tax income Y.

The average tax rate tA also everywhere increases with pre-tax income. For
example, tA increases when pre-tax income increases in figure 9.3 from Y1 to Y2.8

The changes in the average and marginal rates are related. Because the
marginal tax rate increases, the average rate of taxation tA = R(Y)/Y increases.
The increasing marginal and average rates indicate progressive taxation.9

Along the 45◦ line from the origin in figure 9.3, total taxes paid are equal to
total pre-tax income (that is, R = Y). As long as the tax function R(Y) lies below
the 45◦ line, the constraint is satisfied that R ≤ Y; that is, the total taxes that an
individual pays do not exceed the individual’s total pre-tax income.

8 When pre-tax income is Y1, the amount paid in taxes is determined at point 1 on the tax function
as R1; when pre-tax income is higher at Y2, the amount paid in taxes is determined at point 2 on
the tax function as R2. The slopes of the straight lines from the origin to points 1 and 2 indicate the
average tax paid. We see that R1/Y1 < R2/Y2; therefore, taxation is progressive for an increase in
income from Y1 to Y2.

9 We shall presently look at linear income-tax schedules and see that an income-tax schedule can
be progressive, defined by tA increasing, without an increasing marginal tax rate tM. An increasing
marginal tax rate is sufficient but not necessary for progressivity in the income-tax schedule.
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At point 3 in figure 9.3, the slope of the tax schedule R(Y) is 45◦ and the
marginal tax rate tM is therefore 100 percent.10 Beyond point 3, the marginal tax
rate exceeds 100 percent: the taxpayer would then be paying more taxation on
additions to pre-tax income than the additional income that has been earned.

We expect, of course, that high marginal tax rates, particularly marginal tax
rates in excess of 100 percent, would have severe adverse effects on efficiency
through the substitution between work effort and leisure and through attempts
to hide income from the government. We might also want to ask why a govern-
ment would want to impose such high tax rates given the severe disincentives for
productive activity (or legal productive activity).

A government imposing high marginal tax rates must be aware of the disincen-
tives for people to be productive because of the high taxes. Does the government
perhaps not want people with high incomes to keep working? We shall return to
this question. However, for the time being, we are omitting from consideration
efficiency losses from substitution responses to taxes.

An income-tax schedule with tax brackets
Income-tax schedules in practice do not have the smooth continuous form of fig-
ure 9.3 but rather are piecewise linear functions with tax rates that change in steps
or “brackets,” as shown in figure 9.4. The tax function in figure 9.4 has tax brack-
ets for ranges of income ending at points 1, 2, and 3. The tax brackets therefore
end at incomes Y1, Y2, and Y3, where total taxes paid are correspondingly R1,

t
t

t

R2

R3

O Y2

Amount paid
in taxes R

Pre-tax 
income Y

R1

Y1

Slope = marginal tax
rate tM in a tax bracket

1
2

3

Y3

The increase in tA = R/Y
indicates progressive
taxation in the third tax bracket 

45o (R = Y)

Proportional taxation in the 
first tax bracket since tM = tA 

Figure 9.4. A tax function with tax brackets.

10 At point 3, dR/dY = 1 and so dR = dY, indicating that the increase in the tax paid dR when pre-tax
income increases by dY is equal to the increase in income.
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R2, and R3. Figure 9.4 is illustrative. There can, of course, be any number of tax
brackets in an income-tax schedule.

A tax bracket is defined by a within-bracket constant marginal rate of taxation
tM. The marginal tax rates in figure 9.4 increase across successive tax brackets.
In the first tax bracket, the marginal rate of taxation tM is equal to the average
rate of taxation tA. Taxation in the first tax bracket is therefore proportional. For
increases in income beyond the highest income Y1 in the first tax bracket, taxation
is progressive because the average rate of taxation tA = R/Y increases.

The average rate of taxation increases after the first tax bracket for all sub-
sequent increases in pre-tax income, whether the increase in pre-tax income is
within the same tax bracket or between tax brackets. For illustration, figure 9.4
shows an increase in the average tax rate tA = R/Y in the third tax bracket.11

The normative question about progressive taxation
Our normative question is:

To be socially just, does an income-tax structure necessarily have to be
progressive?

Recall that in asking this question, we have neutralized efficiency considerations
that affect a tax structure. That is, we are temporarily viewing income taxes as
lump-sum taxes with no excess burden of taxation.12

When we ask whether progressive taxation is socially just, we require a def-
inition of social justice. If people were confronting uncertainty behind a veil of
ignorance, we could use the insurance definition of social justice. However, we
do not now use this definition.

11 Figure 9.4 shows the marginal tax rate as increasing in the fourth tax bracket. If the marginal rate
of taxation were to decline in the fourth tax bracket, we could not necessarily infer that taxation in
the fourth tax bracket is regressive by the definition of the change in the average tax rate tA = R/Y.
Taxation would be regressive in the fourth tax bracket (tA would decline with increases in income)
only if the marginal rate of taxation tM in the fourth tax bracket were less than the average rate of
taxation tA paid on combined income (Y1 + Y2 + Y3) in the previous three tax brackets. Taxation
is regressive at the margin if the marginal rate of taxation declines between two tax brackets. As
an example, consider tax brackets defined in terms of sequential additions to annual income of
$10,000, with marginal tax rates of 5 and 10 percent in the first two tax brackets and a marginal tax
rate of 5 percent in the third tax bracket. The average rate of taxation paid on income up to $10,000
is 5 percent, which is the marginal rate in the first tax bracket; therefore, taxation is proportional in
the first tax bracket. Within the second tax bracket, the marginal tax rate is constant at 10 percent
but taxation is progressive because tA is increasing. For example, the amount paid in taxes on
an income of $12,000 is $700 ($500 + 10 percent of $2,000) and the amount paid in taxes on an
income of $15,000 is $1,000 ($500 + 10 percent of $5,000); tA has therefore increased from 5.8
to 6.7 percent. In the third tax bracket, taxation is regressive because the marginal tax rate of
5 percent is less than the average tax rate of 7.5 percent in the first two brackets. For example,
between incomes of $24,000 and $28,000, tA declines from 7.1 to 6.8 percent.

12 On lump-sum taxes, see chapter 4.
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The ability-to-pay principle and socially just taxation
We could consider using the ability-to-pay principle as a guide to the choice of a
socially just tax schedule. However:

The ability-to-pay principle requires only that people with higher incomes
pay more in taxes.

The ability-to-pay principle, therefore, does not imply progressive income taxa-
tion. The ability-to-pay principle requires only that the marginal rate of taxation
be positive, which is the case whether taxation is progressive or regressive or
proportional.

The equal-sacrifice principle of taxation
What, then, is the definition of social justice that we can apply to justify progres-
sive taxation? We cannot simply base a case for progressive incomes taxes on an
intuition of fairness.

Progressive taxation has been studied against the background of the equal-
sacrifice principle of taxation.

The equal-sacrifice principle of taxation requires that the total utility loss
from payment of taxes should be the same for everyone, no matter what a
person’s pre-tax income happens to be.

The equal-sacrifice principle dates at least to John Stuart Mill, who in 1848 asso-
ciated “equality of taxation” with “equality of sacrifice.”

The equal-sacrifice principle is defined in terms of total taxes paid and total
personal utility lost by taxpayers from paying the taxes. The principle requires
that for all taxpayers, the total loss in utility from paying total taxes be equal. We
use the utility function in figure 9.2 (or a utility function with the same proper-
ties) as the common basis for measurement of the total loss in taxpayers’ utili-
ties from paying taxes. That is, the MU of income is declining and therefore the
personal marginal sacrifice (or utility loss) from paying taxes declines as income
increases.

The equal-sacrifice principle takes into account the diminishing MU of
income whereby constant marginal tax rates impose smaller marginal “sac-
rifices” in utility lost on people with higher incomes.

With the utility function exhibiting declining MU of income, we approach
social justice in taxation by asking the questions:

Does equal total personal sacrifice in paying taxes imply that income taxes
are necessarily progressive?

Do all progressive income taxes result in equal sacrifice?
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The answers to these questions are:

The equal-sacrifice principle does not imply that taxation is necessarily pro-
gressive.

Progressive taxes need not satisfy the equal-sacrifice principle.

Derivation of an equal-sacrifice income-tax schedule
To demonstrate these conclusions, we denote the common utility of all taxpayers
by U(Y). Here, Y is pre-tax earned income, which is the tax base. Because substi-
tution effects of taxation are absent, the income Y does not depend on taxation.
The total tax paid by a taxpayer earning pre-tax income Y is R(Y). The utility
from after-tax income is therefore U[Y − R(Y)].

We define sacrifice from paying taxes as S. Equal sacrifice for all taxpayers
through utility lost in paying taxes requires that for any pre-tax income Y:

S = U[Y] − U[Y − R(Y)] = c = constant.13 (9.9)

That is, whatever the pre-tax income Y that a person has, the loss S in utility from
paying taxes R (which depends on income Y through the tax schedule) should be
equal for everyone.14 Equation (9.9) can be solved to obtain the equal-sacrifice
tax schedule RE(Y). The average tax rate when a person is taxed according the
equal-sacrifice tax schedule is:

tA ≡ RE(Y)
Y

= 1 − U−1[U(Y) − c]
Y

. (9.10)

Expression (9.10) contains the information to indicate whether the equal-sacrifice
income tax schedule RE(Y) is necessarily progressive. The tax schedule would be
necessarily progressive if the average tax rate were everywhere increasing with
pre-tax income; that is, if:

∂tA

∂Y
≡ ∂ RE(Y)/Y

∂Y
> 0. (9.11)

Whether the expression (9.11) is positive as required for progressive taxation
depends on the properties of the common utility function U(Y) that was chosen

13 The expression (9.9) defines equal sacrifice in absolute terms as the difference between pre- and
post-tax income. Equal proportional sacrifice has also been proposed as a measure of equal sacri-
fice. In that case, we would have

S = U(Y)
U(Y − R(Y))

= constant.

From the properties of utility functions, this is equivalent to expression (9.9). Taking logarithms
gives the expression for absolute equal sacrifice (9.9); a logarithmic transformation preserves the
utility function.

14 A person earning $100,000 a year and a person earning $50,000 a year should pay taxes so that
their respective utility losses from paying the taxes are equal. If the high-income person loses as
much utility from paying $30,000 in taxes as the low-income person loses from paying $10,000 in
taxes, the equal-sacrifice principle is satisfied – in this case, with progressive taxation.
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to measure the utility loss of all taxpayers from paying taxes. We imposed the
constraint on choice of U(Y) of diminishing MU of income. However, diminish-
ing MU of income is not sufficient to ensure that expression (9.11) is positive
and therefore is not sufficient to ensure that equal sacrifice necessarily requires
progressive taxation. It is rather the case that:

Utility functions that exhibit diminishing MU of income are consistent
with equal-sacrifice tax functions that can be progressive, proportional, or
regressive.

What is the condition that needs to be satisfied for an equal-sacrifice tax func-
tion to be progressive? Progressivity follows only if the MU of income (or the
slope of the utility function) declines sufficiently with income so that the elas-
ticity of MU(Y) exceeds unity (in absolute value).15 Although we are not now
concerned with risk, this condition can be expressed in terms of relative risk aver-
sion defined as the positive number:16

RRA ≡ dMU
MU

/
dy
y

= % change in MU
% change in y

. (9.12)

If relative risk aversion is constant, the utility function U(Y) is of the form:

Ui = y1−RRA
i − 1
1 − RRA

for RRA �= 1

Ui = log yi for RRA = 1. (9.13)

If two people have pre-tax incomes y1 > y2, then, with the utility function in
expression (9.13):

MU1

MU2
=

(
y1

y2

)RRA

. (9.14)

If RRA = 1, levels of income and the MUs of income are inversely proportional.
We need a utility function to measure the “sacrifice” of taxpayers from pay-

ing taxes: choosing the utility function of the form in expression (9.13) has the
advantage that the value of relative risk aversion RRA is a constant parameter.
Then:

If RRA > 1, an equal-sacrifice income-tax schedule is progressive.

If RRA < 1, an equal-sacrifice income-tax schedule is regressive.

Examples confirm that utility functions with diminishing MU of income can result
in a regressive equal-sacrifice tax function.17

15 This was observed by Paul Samuelson (1947). The proof follows from expanding expression (9.11)
by differentiating expression (9.10).

16 Because marginal utility is declining with income, the number is negative. However, we relate to
the number as positive or an absolute value.

17 The following is an example of a utility function (from H. Peyton Young, 1987) with diminishing
marginal utility of income for which equal sacrifice implies regressive taxation: U(Y) = aY1/2 + b,
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The reverse process is to begin with an arbitrarily chosen progressive income-
tax schedule, as might be used by a government. We then look for a utility func-
tion that, when substituted into the expression for equal sacrifice (9.9), will yield
the chosen progressive income-tax schedule. However, for a chosen progressive
income tax schedule, a utility function cannot necessarily be found that yields
equal sacrifice in utility lost from payment of total taxes.

An income-tax schedule can be progressive without equal sacrifice from
taxes paid.18

When the utility function is of the form (9.13), the value of RRA determines
whether the equal-sacrifice principle implies progressive taxation. We could thus
approach equal-sacrifice in taxation by determining the value of RRA in a society.
Of course, now we are relying on a single utility function to represent everyone in
a society. Although people no doubt differ, it is generally proposed that relative
risk aversion is around unity.19

With RRA = 1, equal sacrifice from paying taxes requires proportional
income taxation.

C. Optimal income taxation
The equal-sacrifice principle is based on people supplying labor without regard
for reward (labor supply is inelastic and taxes are lump-sum with no work–leisure
substitution effects). In the realistic circumstances in which people’s effort and
work decisions depend on the incentives of rewards, there are efficiency losses
because of excess burdens of taxation. We now restore excess burdens of taxation
and also return to the definition of social justice as achieved by maximizing a
social welfare function.

where a > 0. For this utility function, equal sacrifice over all ranges of pre-tax incomes implies
(aY1/2 + b) − (a(Y − R)1/2 + b) = c, where c is constant for all Y ≥ 0. For pre-tax income suf-
ficiently high (where Y ≥ c2/a2), the equal-sacrifice tax function R(Y) = (c/a)2Y1/2 − c/a) is
strictly regressive. For lower levels of pre-tax income (where 0 < Y < c2/a2), there is no real-
valued solution for a tax function.

18 Young (1987) derived the class of utility functions for which equal sacrifice is scale-invariant, in
the sense that re-indexing of tax brackets can take place while preserving equal sacrifice (this can
be the case if and only if the utility function exhibits constant relative risk aversion) and derived
tax functions that can represent equal sacrifice at all levels of income (a proportional tax and a tax
function with a constant elasticity of substitution). Tapan Mitra and Efe A. Ok (1997) categorized
the class of progressive taxes that are inconsistent with equal sacrifice, in the sense that there does
not exist a utility function that can be used to measure the sacrifice from taxation that is consistent
with the equal-sacrifice condition in expression (9.9). A tax schedule for which there is no utility
function that gives equal sacrifice is necessarily inequitable by the equal-sacrifice principle.

19 Greater values of R have also been suggested. Accuracy in measurement is an issue. Layard, Nick-
ell, and Mayraz (2008) suggested the number 1.26, with a high range of 1.34 and a low range of 1.19.
The numbers are averages derived from studies in which people are asked to evaluate their sub-
jective happiness and combined with other data from 50 countries. The number 1.26 is an average
that provides no guidance for any one society.
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We know from our investigation of social justice that if there are no efficiency
losses through the excess burden of taxation (if there are no leaks in the bucket
of redistribution), maximizing a symmetric social welfare function from Bentham
to Rawls and all social welfare functions in between results in post-tax ex-post
equality. As was the case when we considered voting on taxation with no effi-
ciency losses, the tax rate would be 100 percent and all income would be equally
redistributed to achieve equal post-tax incomes. However, given that there are
leaks in the bucket of redistribution because taxes affect labor-supply decisions,
we can ask:

What is the structure of an income tax that maximizes social welfare when
there are efficiency losses from taxation?

The answer to this question is an “optimal income-tax schedule.”

The optimal income-tax schedule takes into account the trade-off between
efficiency and social justice.

Through sensitivity to efficiency losses from taxation, an optimal income-tax
structure depends on the social welfare function that is chosen. We saw that a
Bentham social function exhibits greatest sensitivity to inefficiency, whereas a
Rawls social welfare function focuses on the well-being of the worst-off person
in society and exhibits no sensitivity at all to inefficiency (except insofar as ineffi-
ciency reduces the utility of the worst-off person).

A linear income tax
Figure 9.3 showed a progressive income-tax function with increasing marginal
tax rates (and therefore also increasing average tax rates). Figure 9.5 shows the
special case of a linear personal income tax. The individual’s market-determined
income is Y. The total tax revenue that the individual pays to the government is R.
Everyone in the population receives an income transfer G from the government.

Earned income Y is taxed at a constant flat or proportional rate t. The total
taxes that an individual i pays are, accordingly:

Ri = −G + tYi . (9.15)

The slope of the linear income-tax schedule indicates the proportional tax
rate t. All people in the population receive the same sum G as an income
transfer from the government, and everyone also faces the same constant
marginal income tax rate t. However, as indicated by the index i in expression
(9.15), people have different pre-tax earned incomes and pay different personal
taxes.

In figure 9.5, a person earning the pre-tax income Y0 pays zero net taxes. The
taxes tY0 that this person pays to the government are exactly equal to the income
transfer G received from the government.
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Figure 9.5. A linear income tax.

People with pre-tax incomes in excess of Y0 pay positive taxes. People with
pre-tax market incomes below Y0 receive net income transfers from the govern-
ment (they pay negative income taxes).

If personal incomes are random, the income tax provides social insurance. Peo-
ple with pre-tax earned incomes less than Y0 receive income support through the
tax system, and those with pre-tax incomes higher than Y0 pay taxes to finance
the income-support payments to the low-income population. The pre-tax market
income Y0 is the dividing income between people who receive income support
and people who pay taxes to finance income support for others.20

Taxation is progressive if people with higher pre-tax incomes pay higher shares
of their income as taxes. We see in figure 9.5 that a person with market income
Y1 pays total taxes R1 and has the average tax rate:

tA ≡ a1 = R1

Y1
. (9.16)

The average tax rate a1 is the slope of the line OB1. A person with higher pre-tax
income Y2 pays higher total taxes R2 and has the higher average tax rate a2 given
by the slope of the line OB2. Therefore:

A linear income tax is progressive, although the marginal tax rate is con-
stant.

Although the tax structure is progressive, the flat rate of income taxation provides
favorable incentives to work.

Choosing an optimal linear income tax has the simplicity of needing to choose
only one rate of taxation. The rate of taxation t determines the income transfer G

20 For example, if the government provides a basic income support of $1,000 a month and the tax rate
is 20 percent, the break-even income Y0 is $5,000 a month.
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paid to everyone in the population by determining the tax revenue that is avail-
able for redistribution.

The value of the income support G indicates the extent of social insurance in
the tax structure. A higher value of G provides more social insurance by pro-
viding more income support for the low-income population. At the same time,
higher tax revenue is required to finance the more generous income support.
More tax revenue, in turn, results in a greater excess burden of taxation (more
leaks in the bucket of redistribution).

Choice of the income subsidy G is linked to the choice of the tax rate t through
the government’s budget constraint, which requires that total tax revenue be
equal to total transfer payments. With a population of n people, the government’s
budget constraint is:

t
n∑

i=1

Yi = nG. (9.17)

All n people in the population receive the same transfer G. The tax rate t is levied
on the tax base of income of the n people in the population.

A complexity
A complexity in the solution for the optimal linear income tax is that an individ-
ual’s pre-tax market income Yi depends on the tax rate t and also on the income
subsidy G that is provided. In turn, G is linked to the tax rate t through the gov-
ernment budget constraint (9.17). Hence, the budget constraint of the govern-
ment becomes:

nG = t
n∑

i=1

Yi (t, G), (9.18)

where:

Yi = Yi (t, G) (9.19)

expresses the dependence of taxable earned income Yi on the tax rate and on the
income transfer received from government. It follows that:

The optimal solution for the tax and income transfer needs to be consistent
with the incentives of people to supply the labor that provides the tax base
on which the income tax is levied.

Choice of the social welfare function for deriving the optimal tax rate
A society that chooses the optimal linear income tax by maximizing Rawls’s social
welfare function requires more tax revenue for income redistribution than a
society that chooses Bentham’s social welfare function. Because the Rawls social
welfare function focuses on the well-being of the people who are worst off in hav-
ing lowest pre-tax incomes, a higher value of the income transfer G is required
for income support at low-income levels. A higher value of the tax rate t is
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correspondingly required to finance the larger income transfers. Because of the
higher tax rate, there is then also a greater efficiency loss through the higher
excess burden of taxation.

Value of the optimal tax rate
Simulation studies suggest that progressive systems of income taxation can gen-
erally be replaced with a “flat” or proportional rate of income taxation of 20 to
25 percent to yield the same revenue as the progressive tax system in place. The
replacement linear income tax would have limited or no exemptions from tax-
able income. The income subsidy G can be determined by requisite living stan-
dards and can consist of money and in-kind transfers. Because the marginal tax
rate is constant and low, incentives are provided to work rather than substitute
leisure for work. Tax evasion and an informal economy are discouraged by the
low tax rate. Because of the social insurance through the tax system, moral hazard
remains present.

The Laffer curve and the structure of income taxation
If the same tax revenue as provided by progressive taxation can be obtained with
greater efficiency by a flat or proportional tax rate, we have evidence for the
Laffer curve. A progressive tax structure places the government on the wrong (or
inefficient side) of the Laffer curve. Why do governments then retain progressive
taxes? It appears that there is something intrinsically appealing about progressive
taxation for political decision makers – although we have seen that there is no
necessary link between the fairness of equal sacrifice and progressive taxation.

The general optimal income-tax problem
The general optimal income-tax problem looks for the optimal income-tax sched-
ule R(Y) in figure 9.3 in which tax rates can vary with income – although also
income transfers can be provided to people with low incomes, which is not shown
as a possibility in figure 9.3. The solution for the general optimal income-tax prob-
lem could be a linear tax function as shown in figure 9.5.

Finding a general structure of optimal income taxation is considerably more
complicated than finding the parameters of the optimal linear income tax. The
solution to the general optimal income-tax problem is a tax function or tax sched-
ule R(Y), whereas the optimal linear income-tax problem requires solving for the
single tax rate t.

The general optimal income-tax problem is associated with the Scottish
economist, James A. Mirrlees (Nobel Prize in economics, 1996), who set out the
problem in 1971. Ideally, from the vantage of the Mirrlees problem, there are
no leaks in the bucket of redistribution. For example, if personal abilities are
innate and cannot be manipulated, taxes on abilities have no excess burden, so
there would be no leaky bucket and no efficiency losses from taxation. As we
saw in chapter 7, maximizing any symmetric social welfare function – for exam-
ple, Bentham – would result in ex-post equality; we saw in chapter 6 that the
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equality of income could be attained through appropriative taxation and equal
redistribution.

We have concluded that taxing people’s abilities is unjust. However, the prob-
lem facing Mirrlees was asymmetric information. Individuals’ abilities are private
information and therefore are not observable. Governments thus confront an
asymmetric-information problem when seeking to tax ability. A government can
observe personal incomes earned through the application of personal ability but
not ability itself. Because only personal incomes are observable, only personal
incomes can be taxed.

Mirrlees therefore confronted a second-best problem. He wanted ideally to
tax innate ability so that there would be no efficiency impediments to post-tax
income equality. However, only earned incomes are observable and taxation of
income introduces work–leisure substitution effects and a leaky bucket of redis-
tribution. Choosing and maximizing for example a Bentham social welfare func-
tion therefore introduces an efficiency-equality trade-off, because of which social
insurance is incomplete and so complete income equality is not achieved.

Mirrlees derived the optimal income-tax structure by maximizing social wel-
fare when all people have the same utility function but differ in their unob-
served abilities to earn income. The government in the Mirrlees optimal income-
tax problem could not observe how many hours a person worked or how much
effort a person put into work. The government, however, did know the distribu-
tion of abilities in the population. An additional constraint in the formal anal-
ysis ensured that individual decisions to work maximized personal utility for
the structure of taxes that a government chooses. As in the linear income-tax
problem, the optimal income-tax schedule includes negative rates of taxation or
income transfers for people with low pre-tax incomes. The government therefore
has the budget constraint that tax revenue collected is equal to the value of
income transfers.

The trade-off between progressive and regressive taxation
The optimal income tax finds the optimal (social-welfare maximizing) trade-off
between progressive and regressive taxation. Progressive taxation is desirable
because of the objective – implicit in the social welfare function – of ex-post
(post-tax) equality.21 The Ramsey rule suggests that the efficient structure of an
income-tax schedule is regressive.22 Another case for a regressive tax schedule
follows from the effects of taxation on the tax base. Because of effects on the

21 High-income people with low marginal utilities of income pay taxes that finance income transfers
for low-income people with higher marginal utilities of income. If there were no impediments of
work–leisure substitution responses (if people contributed according to their ability), social welfare
would be maximized when everyone has the same post-tax income and when, therefore, marginal
utilities of income are equal for all people (whose equal marginal utilities are identified through
the common utility function that people have been assigned).

22 High-income people at the margin have larger labor-supply elasticities because they can substitute
leisure for labor and still have sufficient net-of-tax income; low-income people do not have the
same leisure substitution possibilities because they need the income that they earn at the margin
and so have smaller labor-supply elasticities.
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tax base, the beneficiaries of income transfers have reason to prefer that regres-
sive income taxes be levied on taxpayers whose taxes finance income transfers.
Progressive taxes provide incentives for people to choose leisure rather than
work when income increases; leisure cannot be transferred to others. Regressive
taxes provide incentives to choose work rather than leisure as income increases;
the income from work can be taxed and transferred.23

Revenue available for redistribution is greater with regressive than progres-
sive income taxes.24

Incentives for people to reveal ability through income
The solution to the Mirrlees optimal income tax is that:

The tax system should provide incentives for higher ability people to reveal
their ability by earning at least as much income as lower ability people.

The tax structure therefore should not discourage more able people from
working more than less able people.

A higher ability person can always copy the work behavior of a lower ability
person. The higher ability person then earns the same (observable) income as
the lower ability person but works fewer (nonobservable) hours or exerts less
(nonobservable) effort. To induce higher ability people to exert more effort, the
optimal income tax should provide a higher ability person with a higher level of
post-tax utility than a person who has less ability.

Zero marginal tax rates at the bottom and top of income distribution
The Mirrlees optimal income-tax structure has zero marginal tax rates at the
bottom and top of the income distribution. Regressive marginal tax rates
approaching zero for the highest income earners encourage high-income people

23 To illustrate the case for regressive taxation through the tax base, we consider a dentist who likes
to play golf. If the tax structure is progressive, the dentist is taxed at 10 percent for the first hour’s
income, at 20 percent for the second hour’s income, and so on. After eight hours of work, the
dentist may be paying taxes that are 80 percent on the last hour’s income. At this point or before,
the dentist may decide to stop taking patients and to head for the golf course. With a regres-
sive tax, incentives are reversed. The dentist pays 80 percent tax on the first hour’s income, and
the tax rate falls on income earned in subsequent hours. The dentist might then confront a 10 per-
cent tax rate on income earned in the eighth hour of the day. The regressive tax structure gives the
dentist an incentive to keep working longer in the course of the day by encouraging substitution
of hours worked for benefit from playing golf. The tax revenue paid by the dentist to the govern-
ment finances an income transfer to a low-income person. The dentist’s utility from playing golf
cannot be transferred to another person, but income earned from work can be transferred through
taxation. The regressive tax provides greater tax revenue that can be transferred to a low-income
person through the greater incentive to keep working and to keep earning taxable income during
the course of the day.

24 There is a disincentive for low-income people to work under regressive taxation. If work incen-
tives were the sole determinants of the structure of the income-tax schedule, the choice would be
between the disincentives for low-income people to work at low levels of income under regres-
sive taxation and the disincentives for high-income people to work at high levels of income under
progressive taxation.



Optimal Taxation 689

to keep working and to provide income that expands the tax base. A zero
marginal tax rate at the highest income is optimal because the highest income
person is thereby not discouraged from working more. If the highest income per-
son is deterred from working because of a positive marginal tax rate, the income-
tax structure cannot be efficient because when the highest ability person works
more (by free choice), he or she is better off. At the same time, no tax revenue
is lost to the government by the decision to work more. If everyone is working,
the marginal tax rate is also zero for the lowest ability person in the population.
The disincentives to work suggest that the income-tax schedule should begin with
zero tax rates. The initial zero marginal rate of income taxation provides incen-
tives to enter the labor force. Such incentives are provided by an earned-income
tax credit at low levels of income or wage subsidies that counteract taxes in the
tax schedule at low levels of income.

The choice of the utility function
We have not answered the question of whether the optimal income tax is basi-
cally progressive or regressive. In the solution to the Mirrlees optimal income-tax
problem, much hinges on the choice of the common utility function that is used
to describe the labor-supply behavior of the population. The utility function indi-
cates substitution between work and leisure and determines the excess burden
of taxation through the elasticity of labor supply. Choice of the utility function
therefore influences the extent of departure of the optimal income tax from a
choice of taxation and redistribution that results in post-tax equality. Therefore,
the answers are in the assumptions. If a utility function is chosen whereby labor
supply is quite inelastic, taxes do not much affect efficiency, and the optimal
income tax can focus on achieving equality in post-tax income distribution and
can be quite progressive. If a utility function is chosen for which people respond
to high marginal taxes by significantly reducing work hours or work effort, the
optimal income tax is not very progressive and may be regressive.

The conclusions
Mirrlees was inconclusive about the general properties of the optimal income-tax
structure. The Mirrlees optimal income-tax problem is one of the most techni-
cally complex exercises justifiably undertaken in economic analysis. We shall not
replicate his formal analysis (see, however, Mirrlees, 1971). Mirrlees expressed
his sentiments after he completed his investigation of the properties of the opti-
mal income tax.

Being aware that many of the arguments used in favour of low marginal tax rates
for the rich are, at best, premised on the odd assumption that any means of raising
the national income is good, even if it diverts part of that income from rich to poor,
I must confess that I had expected the rigorous analysis of income taxation in the
utilitarian manner to provide an argument for high tax rates. It has not done so.25

25 Mirrlees (1971, p. 207).
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That is, Mirrlees began with the presumption that high progressive tax rates are
socially beneficial and that the social benefit would be confirmed by the prop-
erties of an income-tax schedule that maximized a Bentham (utilitarian) social
welfare function. His analysis did not confirm his presumption. Mirrlees contin-
ued:

I had also expected to be able to show that there was no great need to strive for
low marginal tax rates on low incomes when constructing negative-income-tax pro-
posals. The feeling has been to some extent confirmed. But my expectation that the
minimum consumption level would be high has not been confirmed. Instead, virtu-
ally everybody is brought into the work force.26

That is, high marginal tax rates on low incomes were found consistent with
an optimal tax structure. The optimal income-tax schedule also required nearly
everyone to be working rather than some part of the population living off only
income transfers and not being productively employed.27 Using computations
and simulations, Mirrlees suggested that the optimal income-tax structure is not
very progressive and that the highest marginal rate should not exceed 30 to 35
percent.28

D. Political and social objectives
We now ask why tax structures are complex, and why cycles of tax reform occur
that reduce the complexity of taxes, with the complexity, however, subsequently
reappearing. We shall conclude this section with the basic question: Why do gov-
ernments, in general, choose income tax structures that are progressive?

Complex tax structures and tax reform
Desirable income-tax structures are simple, with few marginal tax rates and with
limited progressivity, limited exemptions from payment of taxes, and limited tax
deductions.29 Yet, in practice, tax structures are, on the contrary, often complex,
with numerous exemptions and deductions. The exemptions and deductions
are often selectively targeted to people in the population. The selectiveness in
targeting has been interpreted as suggesting politically determined discrimination

26 Ibid.
27 Mirrlees’ exposition was based on everyone who wanted to work having a job. He pointed out that

involuntary employment was not part of his analysis (ibid.).
28 When we looked at results of measures of the excess burden of taxation, we found a wide diver-

sity of reported values, which suggested that beliefs or priors can matter through the assump-
tions that researchers have made. Similarly, in simulations to determine the optimal income
tax, parameter choices can reflect beliefs or priors. For an example, see Emmanuel Saez (2001)
for a suggestion that top marginal tax rates of an optimal income tax are between 50 and
80 percent.

29 A tax exemption refers to an entity that is exempt from payment of income tax. A tax deduction
refers to expenses that can be deducted from taxable income.
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among different categories of taxpayers.30 Also, complex tax codes promote
rational ignorance on the part of taxpayers and citizens; accountants and tax
lawyers who earn their income by providing professional advice on tax matters
benefit from the complexity of tax codes.

Changes or tax reforms to simplify complex tax codes and progressive income-
tax schedules sometimes take place. The tax code is simplified to remove ineffi-
ciencies and undue complexities of deductions and exemptions, and marginal tax
rates are reduced. The number of tax brackets is also often reduced. By eliminat-
ing inefficiencies, a tax reform might result in Pareto-improving change – leaving
aside losses to tax lawyers and accountants.

A criterion for tax reform is that a reform be Dalton-improving. Hugh Dal-
ton (1887–1962) proposed in 1920 that a tax reform be limited to redistributing
income from high- to low-income households with no change in the ranking of
households in the income distribution. That is, the reform should not result in
higher income households being displaced in the income distribution by lower
income households. Otherwise, lower income households benefit from the tax
reform while new lower income households are created. It then becomes difficult
to judge whether the tax reform has increased social welfare.

After a simplifying tax reform has taken place, complexity in the tax laws
generally returns. A clean slate on tax exemptions and deductions after a sub-
stantive simplifying reform opens new opportunities for political responses that
once more result in selective changes in tax laws. Rent seeking occurs and tax
deductions and exemptions for different groups of taxpayers are legislated. Tax
revenue falls because of the exemptions and deductions. Other taxes increase in
the attempt to compensate for the fall in tax revenue. When the inefficiencies
and injustice of the complex tax structure again become overwhelmingly evident,
another tax reform takes place.

Why are income taxes progressive?
We now return to a question that has arisen a number of times: Why do govern-
ments in general choose income taxes that are progressive? We sought a norma-
tive justification for progressive taxes through the equal-sacrifice principle. Stud-
ies show that it is sometimes possible to work backwards from the observed pro-
gressive tax schedule R(Y) to find a utility function U(Y), which – when used to
measure loss of utility from payment of taxes – provides a close approximation
to equal sacrifice in observed progressive tax schedules.31 An outcome in which

30 Walter Hettich and Stanley Winer (1999) proposed that complex tax structures reflect political
objectives and suggested a framework of political decision making to explain the different tax
treatment of different classes of taxpayers.

31 H. Peyton Young (1990) undertook the exercise of working back from the observed progressive
income-tax schedules of the United States, West Germany, Italy, Japan, and the United Kingdom
to determine whether the progressive taxes were consistent with the equal-sacrifice principle. He
statistically estimated what the underlying utility functions in each country would have to be in
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a progressive tax structure is consistent with equal sacrifice, however, can only
be fortuitous. Governments do not design income-tax schedules using the equal-
sacrifice principle. The equal-sacrifice principle opens governments to the pos-
sibility, in principle, that tax rates will be regressive. Regressive income taxes
would, however, be politically unpopular. Given that regressive taxation is con-
sistent with equal sacrifice, political decision makers would not want to use the
equal-sacrifice principle as the basis for designing an income tax.

The Laffer-curve comparison shows that governments can obtain the same
tax revenue from simple low-rate linear income taxes as from complex, less effi-
cient progressive income-tax schedules. Nonetheless, governments generally pre-
fer progressive income taxes. One reason for the political preference for a com-
plex progressive tax system is the political benefit from the political discretion to
choose who benefits from the deductions and exemptions of the tax code. How-
ever, the structure of the income tax is a salient issue for voters at large who do
not necessarily benefit from the politically assigned deductions and exemptions.
Progressive taxation seems “fair” to voters. Moreover, the feeling of fairness of
progressive taxes does not depend on how tax revenue is spent.

Progressive taxes and post-tax incomes
When taxes are progressive, the post-tax income distribution is made more
equal.32

Progressive taxes make post-tax incomes more equal.

order for the tax schedules to imply equal sacrifice. The equal-sacrifice principle would be con-
firmed to apply to the observed progressive income-tax schedule if (1) the estimated common
utility function was consistent with usual properties of utility functions, and (2) the equal-sacrifice
income-tax schedule derived from the utility function were consistent with the observed tax sched-
ules that governments had chosen. He found that his estimated utility functions of the differ-
ent countries had similar values of constant relative risk aversion with R > 1, which is consis-
tent with the requirement for equal sacrifice to imply progressive taxation. Consistency was also
found between the equal-sacrifice principle and observed marginal tax rates of the brackets of the
income-tax schedules – with exceptions. A study by Mitra and Ok (1996) investigated taxation in a
number of countries and concluded that only in the U.S. and Turkey did income-tax schedules vio-
late the equal-sacrifice principle with certainty. The study was for the years 1988–91. The U.S. Tax
Reform Act of 1986 (for tax rates that became effective in 1988) reduced the degree of progression
in the U.S. federal personal income tax.

32 Consider three people earning pre-tax incomes yA, yB, and yC. The incomes are in three tax brack-
ets such that:

yA = y1 > yB = y1 + y2 > yC = y1 + y2 + y3.

Marginal tax rates in the three tax brackets are:

tM1 < tM2 < tM3.

After-tax incomes in each tax bracket are:

y1(1 − tM1), y2(1 − tM2), y3(1 − tM3).

Progressive taxation has diminished the differences between the individuals’ post-tax incomes:
yA(1 − tAA), yB(1 − tAB), yC(1 − tAC), where tAi (i = A,B,C) is a taxpayer’s average tax rate.
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Progressive taxes and pre-tax incomes
Increasing marginal tax rates in progressive taxation, combined with declining
marginal income of income, leads high-income people to substitute leisure for
work as income increases. Consequently:

Progressive taxes make pre-tax incomes more equal.

Inequality aversion or envy
Because high-income people substitute leisure for work in response to progres-
sive taxes:

Progressive taxation is consistent with inequality aversion in incomes or
envy, if someone who has more time for leisure is envied less than someone
who has more income.

That is, envy declines when high-income people, who could have higher incomes
if they worked, respond to high marginal tax rates by choosing more leisure.

The double effectiveness of progressive taxation
When there is envy (or people are averse to inequality), progressive taxation is
doubly effective:

� Progressive taxes reduce pre-tax income inequality before the taxes are paid,
through the discouragement of work effort of people whose marginal addi-
tions to income would be highly taxed if they worked more.

� Progressive taxes reduce post-tax inequality after taxes have been paid on
earned income.

Origins of envy in human behavior
To find origins for envy, we look as we have done in other instances to a hunter–
gatherer society. Norms of behavior in a hunter–gatherer society require sharing,
particularly food. A person who has more than others has not fulfilled the obliga-
tion of sharing – the inequality could only have resulted from not sharing. Some-
one who has more than others has not only failed to share: such a person has also
taken from nature more than a fair share of nature’s bounty. A means of having
more than others is also predatory behavior, through the strong taking from the
weak. Hunter–gatherer norms therefore associate having more than others with
greed and predation.

Social mobility and taxation
A final question concerning social consequences of taxation is: Do high tax
rates and high progressivity obstruct social mobility? Wealthy families may have
income from endowed wealth. People beginning from humble origins need to
accumulate assets to achieve wealth. High tax rates and high progressivity in the
income-tax structure favor preservation of the status of the traditional wealthy
families by inhibiting wealth creation by people beginning from a low personal
asset base.
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9.2
Capital and Other Tax Bases
We have been focusing on direct taxes on personal income and indirect taxes.
However, various types of other taxes are available to governments. The different
possible taxes raise questions about what to tax and how.

A. Taxation of income from capital
The Ramsey rule for efficient taxation justifies taxing income from capital differ-
ently than income from labor. With εSK and εSL indicating supply elasticities and
tL and tK indicating the rates of taxation of labor income and income from capital,
the Ramsey rule proposes that tax rates be set so that:

tL

tK
= εSK

εSL
. (9.20)

The supply elasticities include opportunities to leave a tax jurisdiction. If capital
can readily leave, the elasticity of supply of capital εSK is high. Conversely, if
labor cannot leave, the elasticity of supply of labor εSL is low. The Ramsey rule
therefore implies that the rate of taxation on income from capital should be lower
than the rate of taxation on income from labor. If capital in a tax jurisdiction
is part of a broader capital market and can simply leave in response to a tax
on income from capital, the tax rate on capital indicated by the Ramsey rule is
zero.33

The home bias in investment
Possibilities for taxing capital depend on the willingness of investors to hold
assets outside their tax jurisdiction. Investors often seem reluctant to hold for-
eign assets, which results in a “home bias” in asset holdings. The home bias may
be due to investors’ believing that they are better informed about investments
in their home markets. Investors may also trust their own government more than
foreign governments to protect their ownership rights. The home bias reduces the
supply elasticity of capital and, through the Ramsey rule, increases the efficient
tax on income from capital relative to income from labor.

Social justice and taxation of capital
A government may believe that social justice requires taxing income from capital
at a higher rate than income from labor. The presence of capital markets that

33 If the broader market, for example, offers a return of 5 percent, any attempt to tax capital to reduce
the local return below 5 percent will lead investors to move their capital outside the jurisdiction
where they can obtain the 5 percent return.
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extend beyond the government’s tax jurisdiction, however, limits the scope for
taxing income from capital. If capital can leave the jurisdiction to escape the tax,
a government has no choice but to set low taxes on income from capital and high
taxes on income from labor because, by attempting to tax income from capital too
highly, the government ends up with little or no capital in its jurisdiction to tax.

Portfolio investment and real assets
When people choose to save rather than consume, resources can be invested to
create capital. The capital can be human capital invested in the skills, ability,
and knowledge of a person or can take the form of physical capital. When we
refer to movement of capital out of a tax jurisdiction, we mean physical capital
as well as human capital. Machinery and equipment move as firms relocate their
operations to other tax jurisdictions, and high human-capital people might also
move to escape taxes.

People are also described as “investing” when they buy stocks or shares in a
company or when they buy government or corporate bonds. Such portfolio in-
vestment changes the ownership of assets but does not create new assets. Where
people hold their personal investment portfolios affects their tax obligations
through the different taxes that different governments levy.

Where people “hold” their asset portfolios is a legal fiction. For example, a
portfolio of shares in U.S., European, and Japanese companies can be “held” in
a Caribbean island where low taxes (or no taxes) are levied on income from port-
folio investments of nonresidents. The government of the Caribbean island gains
tax revenue by attracting offices of “off-share” portfolio-management companies
and through legal fees.

Locations with low or no taxes on nonresidents’ income from portfolio invest-
ment are known as tax havens. The presence of tax havens limits other govern-
ments’ abilities to tax income from ownership of capital. When taxes on income
from capital increase, no actual capital may leave the tax jurisdiction; however,
an asset “portfolio” may leave by transfer of the location of ownership of the
asset portfolio to a tax haven.

We distinguish between investment as financial capital and as physical capi-
tal. In both cases, capital can be mobile. However, portfolio investment is more
mobile than physical investment.

Residence-based taxation
To avoid loss of tax revenue by transfer of assets to foreign locations, gov-
ernments may define tax liability based on the location of the taxpayer’s res-
idence and not on the location of the investment company’s office that holds
assets in the name of the taxpayer. However, even with residence-based taxation,
assets can be held abroad beyond the reach of the taxation authorities if foreign
banks maintain a policy of confidentiality regarding identities of account holders.
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Taxpayers are then engaging in tax evasion by holding asset portfolios in foreign
tax havens.

Time inconsistency
Taxation of income from capital is subject to the problem of time inconsistency.
Financial capital is mobile but not physical capital in place after an investment
has been made because the capital cannot then readily move elsewhere. The sup-
ply elasticity of capital after the investment has been made is zero. The supply
elasticity of capital before the investment is made is high because of alterna-
tive locations where the investment can be made and also because of the option
not to make the investment at all. The supply elasticity of capital before the
investment decision has been made is therefore greater than after the invest-
ment has been made. A government that wishes to apply the Ramsey rule for
efficient taxation could announce a low rate of taxation of income from capi-
tal before an investment is made because of the high supply elasticity of capital.
However, after the investment has been made, the Ramsey rule calls for a high
rate of taxation on income from the investment because of the subsequent low
(or zero) supply elasticity of capital. Announcement by a government of a low
rate of taxation on income from capital is therefore time-inconsistent. The low
tax announced today will not be the tax rate that the government will wish to
apply tomorrow. The announcement of a low tax rate before the investment has
been made will therefore not be credible to investors; they know that it is in
the interest of the government to increase the tax rate after an investment has
been made. If the announcement of a low tax rate is not credible, investments
will not be made because of the anticipation by investors of high taxes in the
future.

There is a saying that “the best tax is an old tax.” That is, it is wise for gov-
ernment not to change taxes. Stable taxes allow investment decisions to be made
without the uncertainty in having to predict future government tax policy. Invest-
ment, by nature, is subject to uncertainty. Uncertainty about taxes increases the
uncertainty that firms face when deciding whether to invest. A reputation for sta-
ble taxes is a way of establishing and confirming a commitment not to take advan-
tage through high taxation of capital that becomes immobile after an investment
has been made.

Similar considerations affect taxation of natural resources. After an explo-
ration company has discovered an oil deposit, the income earned from the oil is a
rent because there is no way to use the asset other than to extract oil. The Ramsey
rule calls for appropriative taxes on rents because rents are returns from invest-
ments for which supply elasticities are zero. There is again a time-inconsistency
problem. The elasticity of supply of capital for oil exploration is high, which –
by the Ramsey rule – calls for low tax rates on future income from successful
exploration. However, after oil is found, the Ramsey rule calls for high taxes.
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B. Corporate or company taxation
The corporate or company tax is a tax on the profits of firms. After wages and
salaries of employees and other expenses and interest have been paid, the resid-
ual, or profit, is a return to the owners of equity or shares in the company.

The corporate tax allows governments to discriminate in their tax treatment
of profits (and losses) of corporations and personal incomes. Tax structures, as
well as tax rates, generally differ between individuals and corporations. Whereas
personal income taxes tend to be progressive, corporate taxes tend to have flat
rates.

Income earned by a corporation belongs, in principle, to the corporation’s
individual shareholders. If adjustments are not made for the taxes paid by indi-
viduals through personal taxation, the corporate income tax results in individ-
uals’ incomes from ownership of shares in corporations being taxed twice. An
individual’s income from ownership of a share in a corporation is taxed through
the corporate income tax. Then, when the income is distributed as a dividend to
shareholders, the same income from capital ownership is taxed again at the rate of
personal income taxation applicable when the individual receives the dividends.34

Because the profits earned by corporations ultimately belong to individuals,
it should be sufficient to have only a personal income tax. There should be no
need, therefore, for a separate corporate income tax. Or, if there is to be a corpo-
rate profits tax, individuals should receive tax credits for taxes paid on corporate
profits.35

The corporation as an independent legal entity
The corporation is an independent legal entity that retains its identity when own-
ership changes (through the buying and selling of shares) and when management
changes. Also, under the principle of limited liability, owners of the capital of the
corporation are liable for losses only up to the level of their investments (or,
in some cases, also not yet contributed investments). That is, limited liability
ensures that the bankruptcy of a firm does not bring with it the bankruptcy of
shareholders, who are limited in their personal obligations to cover losses by the
corporation.

The corporation, therefore, facilitates individual participation in risky invest-
ments by permitting people to avoid losing their other personal assets if the
corporation incurs high losses or becomes bankrupt. The corporation or firm,
however, can be a separate legal entity without necessarily having a separate tax

34 Identifying the individuals who ultimately pay a corporate income tax necessitates tracing the
effects of the tax through the entire economy (or, in a global world economy, through the entire
world). Here, we are identifying tax liability with ownership of stock in the corporation.

35 Personal tax rates can differ for income earned from labor and capital according to the source of
the income.
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liability. The tax liability of the corporation can be computed and distributed
among the individuals who own the firm. In the event of losses or bankruptcy,
the liability of taxpayers to participate in the losses remains limited to the per-
sonal investment made in the firm.36

Selective policies
Perhaps the corporate tax is justified as a means for facilitating government poli-
cies that encourage or discourage the economic activity undertaken by a firm.
We saw, for example, when considering externalities in chapter 4, that corrective
taxes or subsidies on production activities might be required to achieve efficiency.
However, we did not identify the corporate profits tax as having a role in achiev-
ing efficiency.37

The corporate profits tax and risk
Income from wages and salaries is, in general, risk-free because individuals
receive predetermined wages and salaries (although they may receive bonuses).
Risk generally falls on the owners of the capital. The corporate profits tax affects
investment behavior in the face of risk.

If there are losses, the losses can be offset against tax liabilities from future
profits. Even if future profits are never made and the capital provided by investors
is all lost, the accumulated losses have value as tax offsets for profitable firms. A
profitable firm can generally buy the firm that has accumulated losses and use the
losses to reduce its own tax liabilities. Risk is therefore shared with the govern-
ment through a firm’s use of losses to reduce tax liability.

The provisions of the corporate profits tax permit special accommodations to
risk to be made. For example, oil and natural-gas exploration companies can be
given special allowances in writing off exploration costs. Research and devel-
opment expenses reduce taxes for pharmaceutical and other knowledge-based
industries. Depreciation allowances that reduce taxes can also be selectively
determined to reflect risks of investment in plants and machinery in different
industries. The special industry accommodations of the tax system to risk, how-
ever, do not require a separate corporate profits tax. After the tax concessions
and allowances have been taken into account, profits can be distributed to share-
holders and personal tax obligations can be determined according to the personal
incomes of the individual owners of the firm.

36 We are using the terms corporation, company, and firm interchangeably.
37 For example, the profits of tobacco companies could be taxed to discourage the production and

sale of cigarettes. Returns to investments in cigarette production and sales could be taxed, but
the cigarette-externality problem is solved by imposing taxes on consumption or production in the
market for cigarettes. Policies in the market for cigarettes solve externality problems without the
need to impose taxes on the supply of investment capital to the cigarette industry.
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Capital gains
A means of avoiding double taxation of corporate profits is to provide individual
tax credits for taxes that corporations have paid. In the absence of such personal
tax credits for corporate profit payments, there are incentives to not distribute
corporate profits as dividends but rather to keep the profits within the company
for further investment in order to avoid personal taxes. The profits not distributed
to shareholders are added to the capital value of the firm and are available as a
means of financing investment that is tax-free from the perspective of the individ-
ual shareholder. If the profits passed through the hands of individual shareholders
before being reinvested, the government would take a further part of the profits
through the personal income tax paid by individuals.

Therefore, by retaining rather than paying out profits to shareholders, the
corporation provides individual shareholders with the benefit of a capital gain
because the value of shareholdings in the firm increases. A capital-gains tax,
however, imposes tax obligations when an individual sells the assets or shares
of the firm. The capital-gains tax is often applied at a flat rate that is lower than
the highest marginal personal income-tax rate. Individual taxpayers with high
incomes then benefit when corporate profits are converted to increased share val-
ues, although they do not benefit as much as they might if there were no capital-
gains tax.38 There is no such gain if personal liability to pay a capital-gains tax is
based on the personal marginal income-tax rate.

Why are dividends ever paid?
If there is no individual tax credit for the taxes paid through the corporate profits
tax, and there is a tax advantage to shareholders from conversion of corporate
profits to capital gains, why are corporate profits ever distributed as dividends?
The reason for dividend payments appears to be related to information and sig-
naling to investors.

A dividend demonstrates the ability of management to provide a cash payout
from the firm’s activities. Not paying dividends and instead retaining profits is
beneficial for management of a firm because capital financing is made available
internally without the need to persuade investors to contribute new capital. Pay-
ing dividends can oblige the corporation to raise new capital for its investment
activities. The willingness of new investors to provide new capital to the firm pro-
vides investors with information about the confidence of the market in the firm’s
future prospects. Managers then can signal or provide information about the con-
fidence that the capital market has in their abilities. The cost of providing this

38 Capital-gains taxes can have different characteristics. Tax liability may depend on how long assets
have been held. There can be (or should be) provision for portfolio realignment (that is, for sales of
assets for the purpose of changing the asset composition of an investment portfolio). There should
be an allowance made in taxation for increases in value due to inflation.
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information is the more costly means of raising revenue through external market
financing.

Payment of dividends also sets a lower bound to share prices. If the share price
falls and the dividend is kept constant, the return from purchasing and holding
the stock increases. When the yield reaches the approximate level of the market
rate of interest, investors will purchase the stock for the return provided by the
dividend payout. Therefore, the dividend payout (if sustainable) acts as insurance
for the stock price.

External financing
The corporate-profits tax imparts a bias toward bond financing (that is, borrow-
ing) for new external financing rather than issuing new equity because the interest
that the firm pays to bondholders is a tax-deductible expense. For example, a firm
might issue bonds for $1 million and pay annual interest of 7 percent. The $70,000
interest payment on the bonds is an expense deducted from the firm’s profits.
The firm could increase its capital by selling $1 million of new capital equity to
shareholders. A $70,000 return received by the firm on this capital investment is
taxable income. By using bond financing rather than equity financing as much as
possible, the firm minimizes corporate taxes.

However, bond financing exposes the firm to increased risk. The $70,000 inter-
est on bonds is due every year, even when the cash flow to finance the bond pay-
ment is not available. In the choice between bond and equity financing, there is
a trade-off between tax advantages of bond financing and the risk resulting from
the need to pay the interest on the bonds independently of corporate earnings.39

Why is there a corporate-profits tax?
We are still left looking for a justification for a separate corporate-profits tax. We
have identified no efficiency reason for a corporate-profits tax, nor have we iden-
tified a social-justice reason for the tax. Considerations regarding tax deductions
and exemptions, effects of risk, withholding of profits within the firm, and incen-
tives regarding bond and equity financing also do not suggest a justification for a
corporate-profits tax.

We conclude that with a corporate-profits tax in existence, individual taxpay-
ers who are shareholders in a firm should receive a tax credit for the personal
taxes that have been paid on their behalf through the corporate-profits tax. When
individual shareholders in the company are not provided with such tax credits, the
corporate-profits tax taxes the same income twice. There is then a simple revenue

39 Without taxes, and under some further conditions, it can be shown that shareholders should be
indifferent regarding the choice between equity and bond financing. This result is known as the
Modigliani–Miller theorem (1958). Franco Modigliani received the Nobel Prize in economics in
1985.
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motive for the corporate-profits tax: the tax allows a government to tax income
earned by corporations twice.

C. An expenditure tax
An expenditure tax is an alternative to a direct tax on personal income. A per-
sonal expenditure tax is not a sales tax that is levied on separate purchases of
goods or services. The personal expenditure tax is similar to a personal income
tax. Individuals report the value of their total spending to the government and
pay taxes on an annual basis. The tax structure can be progressive, just as with a
personal income tax.40

To comply with a personal expenditure tax, a taxpayer reports (1) personal
wealth at the beginning of the year, (2) personal wealth at the end of the year, and
(3) personal income during the year. Personal income consists of income from all
sources, including returns from investment of capital, income from ownership
of stock or shares in companies, capital gains, and income from ownership of
property.

A taxpayer, for example, might report personal wealth of $100,000 at the
beginning of the year and $120,000 at the end of the year, with personal income
of $50,000 during the year. The taxpayer therefore spent $30,000 during the year
and is taxed on this $30,000. No taxes are paid on the $20,000 that was added to
savings.

As another example, a person who has no income from a wage or salary may
live off a family inheritance and reports having $500,000 at the beginning of the
year, $450,000 at the end of the year, and income from interest during the year of
$30,000. Personal expenditure during the year is therefore $80,000, which is the
tax base on which the expenditure tax is levied. If income were taxed, the first
person with income of $50,000 would pay more tax than the second person, who
would pay tax on income of $30,000.

The expenditure tax determines tax liability based on money spent. The
sources of a person’s income are of no importance for the expenditure tax.

The money spent may have been earned as income as in the case of person 1
or may be the return from an investment as in the case of person 2; alternatively,
the money spent may have been provided as a gift or the source of the money
spent may be capital gains or corporate dividends. The personal expenditure tax
thus eliminates separate taxes for different sources of income.

Tax rates
For the same tax revenue to be provided at any point in time, tax rates need to
be higher for an expenditure tax than an income tax. The tax base for an income
tax is broader, by including savings. A broader tax base, of course, allows lower

40 An expenditure tax was proposed in 1955 by Nicholas Kaldor (1908–86) of Cambridge University.
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rates of taxation for the same tax revenue. The social objective is not to choose
the broadest tax base but rather to achieve social justice and efficiency.

Social justice
Is an expenditure tax socially just compared to an income tax? The case for social
justice of the expenditure tax is that people are taxed according to their consump-
tion and not according to the value of their contribution to production. Frugal
people are taxed less than people who are extravagant in their spending.

Taxation of personal spending rather than personal income is consistent
with taxing the source of personal utility, which is consumption.

Efficiency
An expenditure tax does not tax personal savings, whereas income is taxed
whether spent or saved. Therefore:

Expenditure and income taxes have different substitution responses.

The substitution response to an income tax affects the work–leisure decision:
the excess burden of the income tax is through substitution from productive
income-earning effort and time. The substitution response to the income tax con-
tracts the present tax base because of the substitution of leisure for time spent
earning income.

The substitution response to an increase in the expenditure tax is to reduce
personal spending. A person who decides to spend less may also decide to
increase leisure and to earn less, which results in the same substitution response
as to the income tax. However, a substitution response to an increase in an expen-
diture tax is also to increase savings and investment. The substitution response
to the expenditure tax contracts the present tax base because of reduced per-
sonal spending; however, the future tax base expands through the future taxable
personal spending that will take place out of the increased future income due
to the increased saving and investment. The higher future taxes from an expen-
diture tax are the consequence of the higher economic growth with an expen-
diture tax.

The difference between the income tax and the expenditure tax is also in the
timing of taxation. With the income tax, taxation occurs when income is earned;
with the expenditure tax, taxation takes place when income is spent. A life-
time budget constraint limits the present value of lifetime personal spending to
the present value of lifetime personal income (with amendments for bequests
received and bequests given). Lifetime income is greater with the expenditure
tax because the income tax encourages substitution from income-earning activity
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to leisure, whereas the expenditure tax encourages substitution from spending to
investment.

Compared to an income tax at the same rate, an expenditure tax increases
economic growth and provides greater lifetime tax revenue from taxpayers.

Problems with an expenditure tax
There are a number of problems with an expenditure tax.

Concentrated spending
Spending is often more concentrated in time than income. The personal largest
expenditure that most people make is buying a house. A progressive tax struc-
ture for the expenditure tax would make buying a house unattractive because of
the high tax liability incurred in the year that the house is bought.41 Similar con-
siderations apply to cars and other consumer durables for which expenditure is
at a point in time and the benefits are over time. An expenditure tax needs to
accommodate the timing of spending by allowing taxes to be spread over time to
match the benefits over time.

Tax evasion
Tax evasion can take place with an expenditure tax, as with an income tax. High-
expenditure people (who would, in general, also be high-income people) could
give tax-free gifts to low-expenditure people and send them shopping on their
behalf. Gifts would therefore need to be taxable. If gifts within the family are to
be tax-free, the “family” would have to be defined: we can imagine disagreement
on who is or is not part of the same family or the same household.

Shared spending
Expenditures often provide shared benefits (for example, a number of people
might use the same refrigerator). A personal expenditure tax would need to make
allowance for shared spending.

Impediments to change
A problem arises in the change from an income tax to an expenditure tax. If
an expenditure tax were to replace an income tax, people who have paid taxes
all their working life according to the income they earned would be asked to pay
taxes in later years in life according to what they spend. Change to an expenditure

41 The incentive would be to rent to spread housing expenditures over time. A person or firm that
bought the house for rental, however, would face the same problem of large expenditures in a
single year. A mortgage allows the cost of buying a house to be spread over time.
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tax from an income tax would therefore be unjust for older people who have paid
income taxes over the years and are approaching the stage of their life in which
they will spend but not earn income. Compensation could be provided through
exemptions to the expenditure tax based on age. Care would then have to be
taken to avoid transfers of money to people exempt from the expenditure tax,
who could spend on behalf of nonexempt people.

Use of an expenditure tax
No government has replaced an income tax with an expenditure tax. The imped-
iment could be the transition from the income tax to an expenditure tax, but gov-
ernments initiating tax systems in new jurisdictions have also not chosen expen-
diture taxes. We infer that the expenditure tax is feared because of perceived
uncertainty about the consequences. Or, the expenditure tax would be politically
unpopular – the expenditure tax is, in particular, more personally intrusive than
an income tax because people are obliged to divulge information to governments
about all personal assets and wealth. With an income tax, the government only
asks for information about the income that people have earned.

D. Other taxes
We conclude our consideration of what to tax – or what can be taxed – with some
other taxes.

Taxes on wealth
Wealth is past earned income that has been saved or invested. A wealth tax is
therefore a retroactive tax on income. Introducing a wealth tax is thus inconsis-
tent with the principle of the rule of law that laws not be retroactive. Nonetheless,
governments might introduce wealth taxes. If a wealth tax comes as a surprise
and if taxpayers could believe that wealth will never be taxed again, a tax on per-
sonal wealth would have no excess burden because there would be no associated
substitution effect.

A recurring wealth tax is not a surprise. If a wealth tax were imposed once
and a promise were made never to tax wealth again, the promise may not be
believed because the government’s declared policy of never taxing wealth is not
time-consistent. We recall that a time-inconsistent policy is a policy that will be
optimal for the government to implement in the future even if the government
declares today that it will not implement the policy. That is, in the future, the
government can obtain tax revenue from again taxing wealth, even though the
government declared that it will never tax wealth again. Knowing that the gov-
ernment’s declaration is time-inconsistent, people will base their decisions on the
presumption that taxation of wealth will again take place. People therefore have
incentives to consume to avoid accumulating wealth. There are also incentives to
hide wealth.
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Wealth can be inherited. When wealth is taxed at death, there is similarly a
substitution effect through incentives to consume rather than accumulate wealth.
Taxes at death are usually accompanied by gift taxes, to prevent tax avoidance
by giving gifts while still alive.

An estate or inheritance tax is a tax on intergenerational altruism: parents
may wish to bequeath wealth to children but the substitution effect of an estate
or inheritance tax leads parents to increase consumption during their lifetime. It
is sometimes said that estate and inheritance taxes are taxes on ignorance – of the
ways that wealth and estates can be protected from wealth and estate taxes.42

Lotteries
Lotteries are a means for governments to obtain revenue. We observed in chap-
ter 3 how a lottery can in principle finance public goods through voluntary pay-
ments. Revenue might be collected by a government agency that directly man-
ages a lottery or might be provided by selling the right to operate legal lotteries
to private firms. A lottery is an unfair gamble because, through the taxation com-
ponent, the government takes a share of the lottery revenue. The implicit tax in
the lottery reduces the value of prizes below the value of the revenue from the
sale of lottery tickets. The unfair gamble can only be sustained when the lottery
is a monopoly. If there were competition, competitors would announce increased
percentage payouts from lotteries until, through competition, the value of the
payout in prizes would approach the value of the net revenue from sale of lottery
tickets.

Adam Smith made the following observations about lotteries (in the Wealth of
Nations, 1776, chapter 10):

In state lotteries, the tickets are not really worth the price. There is not a more
certain proposition in mathematics than the more tickets you adventure upon, the
more likely you are to be a loser. Adventure on all the tickets in the lottery and you
lose for certain; and the greater the number of your tickets, the nearer you approach
this certainty.

Adam Smith also noted that the sole source of demand for lottery tickets is the
“vain hope of gaining some of the great prizes.” Low-income people tend to
spend more on lottery tickets; consequently, taxation through a lottery tends to
be regressive.

Taxation through inflation and financial repression
Governments have resorted to satisfying revenue needs by printing money.
Financial repression has also been used to provide governments with revenue.
In both cases, a government obtains revenue by being a monopoly.

42 Depending on tax laws, estate and inheritance taxes can be avoided through trusts or by incorpo-
ration of family companies that have no finite life.
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Government has a monopoly on printing the domestic currency. Printing
money without accompanying increases in availability of goods or assets increases
nominal prices. The government pays the increased nominal prices when spend-
ing the money that it is printing. The government gains, however, from the
reduced real value of nominal assets in the economy. For example, if there has
been overnight inflation of 20 percent, a $100 bill placed under a pillow before
going to sleep is worth only $80 in the morning. The $100 bill now buys only $80
worth of goods or assets, and a tax of 20 percent has therefore been imposed
overnight. This is the inflation tax.

For inflation to be a tax, people must be surprised by the inflation. Otherwise,
domestic financial markets will account for inflation by including the expected
rate of inflation in the nominal interest rate. For example, suppose that the rate
of interest is 3 percent per year when there is no inflation. That is, the real
(inflation-free) rate of interest is 3 percent. Then, suppose that inflation of 4 per-
cent per year is anticipated. The nominal rate of interest now increases to 7 per-
cent because people who lend money will want the 3 percent real return plus an
additional 4 percent compensation for the expected inflation.43

Unanticipated inflation also reduces the real value of government debt,
thereby reducing the real value of the payments that a government makes to
redeem its bonds. When unanticipated inflation reduces the future value of gov-
ernment bonds, the beneficiaries are future taxpayers for whom taxes for redeem-
ing the bonds are reduced. Therefore, unanticipated inflation causes an intergen-
erational transfer of income from present holders of government bonds to future
taxpayers.

Financial repression provides government revenue by restricting the rights of
people to invest abroad. For example, the interest rate available to investors in
the global capital market might be 5 percent, but a government may not allow
its citizens to invest abroad and may set a domestic interest rate of 2 percent. By
borrowing from its citizens at 2 percent, the government then gains compared to
the 5 percent interest that the government would be obliged to pay for its bor-
rowing if people had access to the global capital market.44 Revenue from repres-
sion of domestic financial markets requires a government to legislate for itself a
monopoly position in domestic financial markets and to make investment by the
population outside the country illegal.

Inflation and financial repression as means of providing government revenue
have been primarily used by governments in poorer countries.

43 If inflation turns out to be higher than the anticipated 4 percent, lenders will have lost. Lenders
gain if inflation is lower than the anticipated 4 percent.

44 The government could also gain by borrowing from its citizens at 2 percent and lending the same
funds at 5 percent in the global capital market. Another means of gain for a government through
financial repression is to require that the country’s financial institutions hold some part of their
assets in its low-yielding bonds.



Capital and Other Tax Bases 707

Should indirect taxes accompany the optimal income tax?
If a government has successfully designed an optimal income tax that maximizes
social welfare, the question arises:

When an optimal income tax is in place, are indirect taxes required at all?

Our reasoning might be that there is no need for indirect taxes if the optimal
balance between efficiency and social justice has been achieved through direct
taxation of personal income. Anthony Atkinson and Joseph Stiglitz45 confirmed
that indirect taxes are not required, provided that some conditions were satisfied.
The conditions are that all taxpayers have the same utility function and differ
only in abilities to earn income (these are the conditions that Mirrlees imposed
when setting out the optimal income-tax problem). Also, the common prefer-
ences of the population need to be separable between labor supply and utility
from consumption of goods.46

When consumption preferences differ, indirect taxes affect people in differ-
ent ways.47 Indirect taxes can then be used to target people who have particular
preferences. For example, indirect taxes on tobacco products target smokers, in
addition to the personal income taxes that smokers pay. If a government has iden-
tified cigarette smokers as a group that it wishes to tax, this group of people can
be taxed through a tax on tobacco because only these people spend on tobacco
products. Thus, the income tax taxes incomes but indirect taxes also allow goods
to be selectively taxed.

Let us now consider two people who have the same utility function (the same
preferences) and different abilities. Although they have the same preferences, the

45 Stiglitz received the Nobel Prize in economics in 2001.
46 Identical separable utility and different income-earning abilities allow the Bentham social welfare
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where �i is leisure and ci is consumption of individual i. The income of individual i after the
leisure/labor-supply decision is yi = wiγ iLi, where w is a market wage, Li is labor supply, and
γ i is the individual’s ability. The larger γ i is, the more income a person earns from any given
number of hours worked. The optimal income tax maximizes the sum of utilities based on the dif-
ferent leisure choices, which have determined different incomes from different individual labor-
supply decisions and different personal abilities. The second part of social welfare is the sum
of utilities from consumption of goods. With the optimal income tax already trading-off effi-
ciency and social justice, indirect taxes would impose excess burdens of taxation with no gain
from social justice. Much depends on the structure of preferences. Common homothetic consump-
tion preferences ensure that expenditure shares are the same for all people independent of their
incomes and that indirect taxes therefore symmetrically affect all people in terms of relative excess
burdens.

47 James Mirrlees (1976) considered the broader class of consumption preferences consistent with a
personal income tax that required no additional indirect taxes.
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different incomes of the low- and high-ability people can lead them to consume
different goods. As a limiting case, the high-ability person might only consume
good A (dining in gourmet restaurants), whereas the low-ability person might
only consume good B (groceries used for cooking at home). An indirect tax on
good A imposes a utility loss on the high-ability person through taxes paid and
the excess burden of taxation.

Can we, however, necessarily associate income levels with particular spending
patterns? Some people whose pre-tax incomes are not very high may be prepared
to live without owning a car or without going to football games in order to afford
gourmet meals because good food is important for the quality of their life. Sim-
ilarly, people with low-income earning ability may wish to attend operas rather
than go to the movies, although tickets to the opera generally cost many times
more than movie tickets. High indirect taxes on gourmet meals and opera tickets
change the spending pattern of lower income people, who – because of indirect
taxes – may not be able to afford gourmet meals or going to the opera. An excess
burden of taxation is imposed on low-income lovers of gourmet meals and the
opera because of the substitution effect on their spending.

A case for indirect taxes to accompany optimal income taxes stereotypes
people. In a population with a broad range of spending preferences, selec-
tive indirect taxes become unwarranted intrusions into personal choices.

Tax evasion and choice of direct and indirect taxes
A case for indirect taxes has been based on tax evasion. Direct taxes on income
can be more readily evaded than indirect taxes. If evasion of income taxes
increases with the marginal tax rates of a progressive income, tax evasion is
reduced when at the margin indirect taxation substitutes for direct taxation.48

Choice of taxes and a leviathan government
A leviathan government maximizing tax revenue from taxation will wish to use
both direct and indirect taxes and, indeed, any tax that increases revenue. When
we see a government levying a personal income tax accompanied by a plethora
of different indirect and other taxes, we may well be observing a leviathan gov-
ernment.49

48 This case for a combination of direct and indirect taxes was made by Antonio de Viti de Marco
(1936, reprinted 1959).

49 A government observed to be selecting different rates of indirect taxation may also be setting
taxes with the objective of providing political favors. Uniform taxes limit political discretion in
choice of indirect taxes. Agnar Sandmo (1974) showed how under special conditions on individual
preferences, uniform taxes could be efficient in satisfying the Ramsey rule.
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9.3
Fiscal Federalism
A theme that has been reoccurring as we have studied responsibilities of govern-
ment is personal benefit from choice among governments. When there have been
multiple governments, we have encountered fiscal federalism.

Fiscal federalism describes a structure of multiple governments with desig-
nated taxation and spending responsibilities.

Choice among governments takes place through choice of location. There are
no legal impediments to migration within a fiscal federal system of government.
People can move freely between government jurisdictions – subject to having
sufficient income or wealth to afford housing prices or rental costs.

There is, in general, more limited choice through location of the central or fed-
eral government. Such choice requires international migration, which is subject
to the restrictions of governments’ immigration policies. However, because of the
choice available from among lower level governments, no government in a fiscal
federal system other than the federal government has a legal monopoly on public
finance and public policy. Therefore:

In a fiscal federal system, the personal freedom of markets is replicated
through locational choice.

There are thus two ways to change governments in a fiscal federal system.
One way is through elections. The other way is by leaving the jurisdiction of one
government for the jurisdiction of another government. Such choice has been
described in terms of “exit, voice, and loyalty.” Voting is “voice” – we have noted
the impediments to efficiency and social justice that arise when voting is used to
determine collective decisions about public policy, but voting decisions can also
be about competence of people in government and can be in response to evi-
dence of leviathan self-serving government. “Exit” is choosing another govern-
ment. “Loyalty” determines the effort exerted or patience in attempting to use
voice before resorting to exit.50

We shall proceed by first bringing together our previous conclusions about
how multiple governments affect achievement of the social objectives of effi-
ciency and social justice. Then, tax competition will be described, in which gov-
ernments strategically choose tax rates on capital that is mobile in being move-
able between tax jurisdictions. We shall look at political behavior and then
consider voting in fiscal federal systems.

50 The framework for choice was described by Albert Hirschman in his book Exit, Voice, and Loyalty,
published in 1970.
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A. Efficiency, social justice, and fiscal federalism
Our first question about fiscal federalism is normative:

Is decentralized government within a fiscal federal system beneficial in facil-
itating achievement of the social objectives of efficiency and social justice?

Public goods
To answer this question in the context of public goods, we need only review our
past conclusions. We saw that the multiple governments of a fiscal federal sys-
tem allow choice to pay for and benefit from public goods through the Tiebout
locational-choice mechanism. Locational choice does not replicate the ideal effi-
cient Lindahl consensus solution for voluntary payments for pure public goods,
which because of the natural monopoly attribute of pure public goods would be
efficiently supplied in a single jurisdiction. Tiebout locational sorting according
to preferences is nonetheless a second-best solution when the Lindahl first-best
voluntary-payments outcome is unattainable: the asymmetric-information prob-
lem of public goods is resolved because people reveal willingness to pay for pub-
lic goods through location. Locational choice is efficiently first-best when peo-
ple want different types of public goods and when local public goods provide
local benefits; then people do not pay for types of public goods that they do not
want, and local replicated supply is efficient because benefit from local public
goods declines with distance from the facilities providing the public goods. Loca-
tional choice converts taxes into voluntary payments based on the benefit prin-
ciple, because choosing taxes to pay in a jurisdiction is similar to choosing prices
to pay in markets. We observed that taxes on property and on income and the
use of indirect taxes to finance public goods differ from the per-person (or per-
family) prices that would replicate the price in a market. Nonetheless, competi-
tion among governments offers choice, and the need to pay in order to benefit
solves the public-good free-rider problem. There are informational advantages
to supply of public goods by decentralized governments, which can be expected
to know more about people’s preferences for public goods (because people have
located according to preferences) than centralized government.

Fiscal federalism by offering choice among governments solves (or amelio-
rates) the public-good problems of asymmetric information and free riding.

An ideal fiscal federal structure for public goods
An ideal fiscal federal structure for public goods includes both hierarchical levels
of government and horizontally replicated government. The vertical structure of
government allows public goods to be provided to cost-efficient sharing groups
of different sizes by central, state, and local governments. The central or highest
level of government has the responsibility for pure public goods such as a national
road system, national security, and diplomatic representation. Downward in the
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hierarchy of governments, smaller tax jurisdictions provide public goods for
which desired numbers of beneficiaries are smaller. At the base of the pyramid
of governments, local jurisdictions provide local public goods that benefit local
communities. At each level of the pyramid, a horizontal structure of government
ideally provides sufficient locational choice to approximate supply in a compet-
itive market. Ideally, choice is provided among the different bundles of public
goods that people might want.

Community values as public goods
We have observed that community values are public goods. Locational choice
thereby also allows people to choose the community values with which they feel
comfortable. Public goods can also involve conflict because of different personal
preferences – as we noted, a public good that provides benefit for someone (a
Beethoven symphony) can be something that someone else is prepared to pay to
avoid. Differences in the community values that people want are likewise sources
of potential conflict. Locational choice can therefore resolve disagreements on
whether, for example, commercial sex should be openly available on street cor-
ners (because parents may not wish to have to explain to young children the
nature of the services that are being commercially offered and why such services
should not be given priority as a prospective career opportunity).

Locational choice allows community choice of norms.51

Externalities
In a fiscal-federal structure, externalities among communities can be internalized
by higher levels of government. For example, if one community has strict gun-
control laws and a neighboring community does not, criminals can buy their guns
in one community and commit their crimes in the community where with high
likelihood their victims will not be armed. Or, if a community has lax environ-
mental standards and a neighboring community has strict standards, the commu-
nity with strict environmental laws can be harmed environmentally by effluent
and deterioration in air quality that originates in the neighboring community.
Externalities that cross jurisdictional boundaries are therefore the basis for a case
for higher-level government jurisdictions that can use public policy to internal-
ize and resolve the externality problems. We saw that problems of the global
environment can remain unresolved because of reciprocal externalities of the

51 However, questions of choice between moral relativism and absolute ethical principles remain. See
chapter 5. Moral relativists accept as equally meritorious all cultures and value systems because
they judge morality relative to the norms of each particular group. People who define morality in
terms of absolute ethical principles will object, for example, to forced marriages of pubescent girls
to older men and to forced marriage in general. Our culture may be the object of criticism by others
who object to democratic principles and to the freedom that our society gives to women. A clash
of cultures – see Samuel Huntington (1996) – then persists even if locational sorting according to
cultural values has taken place.
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tragedy-of-the-commons type that involve people in different national jurisdic-
tions. A case for global government is based on internalization of global external-
ities. However, global government can be expected to be the source of profound
political and bureaucratic principal–agent problems. We shall return in this chap-
ter to globally centralized government.52

Externalities among jurisdictions underlie a case for higher-level govern-
ment.

Natural monopoly for private goods
Fiscal federalism facilitates efficient supply when there is natural monopoly for a
private good. We can consider the following illustrative example. Three commu-
nities – 1, 2, and 3 – can share fixed costs of a project that provides private ben-
efits to the communities’ populations. For example, each community has a given
demand for water supply (we shall not consider the responsiveness of demand
to price). The cost of supply for a community depends on whether it chooses
to make the infrastructure investment itself or joins with another community, or
other communities, in sharing the cost. If a community chooses to provide its own
infrastructure, the cost for each of the three single communities is:

C(1) = C(2) = C(3) = 150.

For coalitions of two communities, the cost is:

C(1, 2) = C(2, 3) = C(3, 1) = 180.

If all three communities join to share the costs, the total cost is:

C(1, 2, 3) = 300.

Therefore:

� The cost of supply for a community supplying alone is 150.
� The cost of supply for a community in a coalition of two is 90.
� The cost of supply for a community when all three communities combine is

100.

Costs for any individual community are thus minimized by a coalition of two
communities.

Two communities therefore have an incentive to form a coalition and to pro-
vide water supply to their residents at a cost per community of 90. Communities

52 Because externalities usually affect many people simultaneously, externalities are also public
goods that either provide positive collective benefit or result in negative collective harm. The case
for fiscal federalism to resolve problems of externalities is therefore a case of public goods that
transcend jurisdictional boundaries.
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1 and 2 might form a coalition. The total cost of providing water for all three
communities is then:

C(1, 2) + C(3) = 180 + 150 = 330 > 300 = C(1, 2, 3).

That is, when two communities form a coalition, the combined or total cost of
330 for all three communities is greater than the combined or total cost of 300
for the all-inclusive supply coalition of the three communities. Because the sup-
ply coalition of all three communities minimizes total costs of supply, supply of
water is a natural monopoly. The natural monopoly, however, is not sustainable
by voluntary decisions of the individual communities because a coalition of two
communities can achieve a lower cost per community than when all communities
join to provide the service together.53

The excluded community 3 can approach the coalition of communities 1 and
2 and offer to pay 120 for supply through all-inclusive coalition. By paying 120
instead of the 150 that it is obliged to pay as a lone supplier, the excluded com-
munity saves 30, whereas the communities in the coalition of two are no worse off.

If the previously excluded community pays 120 in the all-inclusive coalition,
this community secures all the gains from the Pareto-improving change. The
other two communities, however, might negotiate a share of the gains. As a lim-
iting case, they could ask the excluded community to pay 149, which gives the
excluded community a gain of 1 from an all-inclusive coalition and leaves the two
communities in the original coalition with 29 to share. As previously discussed,
in such situations, there is a bargaining problem. When there is a possibility of
Pareto-improving change, we expect the change to be implemented voluntarily
as the outcome of bargaining.

Again, there are issues of coalition stability. A coalition of two communi-
ties is unstable because the excluded third community can offer a payment that
will make worthwhile defection of one of the coalition members to form a new
two-community coalition.54 The new two-community coalition formed after the
breakup of the previous coalition is also unstable.

The problems of bargaining over sharing of benefits among the three juris-
dictions and instability of two-jurisdiction coalitions are avoided when a higher
level of government takes responsibility for supply to all three communities. The

53 We previously defined natural monopoly as occurring when average cost is continually declining
in output provided to users. Average cost in the preceding three-community example does not
continually decline with the number of users. Average cost is minimized by two users. Continuous
declining average cost indicates the presence of conditions of natural monopoly. However, all cases
of natural monopoly need not involve continuously declining average cost.

54 For example, the excluded community can offer to reduce the cost of one of the included commu-
nities to below 90, in return for joining it in a new coalition. If the excluded community offers to
pay 100 of the two-community shared cost of 180, it is better off than being excluded and paying
150. The new coalition partner that it has enticed pays 80 in the new two-community coalition and
gains 10.
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higher level of government minimizes the total cost of supply by enforcing a sta-
ble cost-minimizing, all-inclusive coalition.

Natural monopoly for goods that provide private benefit is the basis for a
case for higher-level government.

Conclusion: Fiscal federalism and efficiency
Fiscal federalism enhances efficiency.

� A locational market is provided for choice of public goods. Decentralized
government allows choice among governments; hierarchies of government
provide public goods for different sized populations.

� Externalities among lower level decentralized governments are internalized
by centralized government.

� Fiscal federalism is efficient because of private-good natural monopoly.

The benefit principle and locational choice
Locational choice is based on the benefit principle. The total taxes that individu-
als and families pay to governments in a fiscal federal system should correspond
precisely to the total costs of the types of public goods that are provided. Taxes,
therefore, should be paid to the central or federal government to finance the
pure public goods that central government provides, such as national defense and
the rule of law, perhaps social security and pensions (because of demographic
free riding by people who do not have children and so do not contribute to the
intergenerational tax base), and international representation. Taxes paid to state
governments should finance the public goods provided at the state level, such as
highway systems, bridges, rule of law and police, and perhaps higher education
and health care. At the local level, taxes should finance schools, roads, parks,
playgrounds, collection of litter and trash, and personal protection from unsafe,
unleashed dogs. Notwithstanding the benefit principle that underlies locational
choice, fiscal federal systems in general redistribute income among jurisdictions.

Fiscal federalism and insurance through regional income-pooling
Fiscal federalism provides insurance through income-pooling in the face of
region-specific uncertainty. Regions of a country may differ in production spe-
cialization and therefore have different incomes and different government tax
revenue depending on market prices of the goods and services that a region pro-
duces. Regional catastrophes also occur because of extreme weather. Private-
insurance markets may not provide insurance against region-specific income risk;
in particular, regional insurance markets will be unwilling to provide insurance if
correlated (or systemic) risk makes risk-spreading within the region impossible.
The central or federal government acts, however, as insurer of last resort through
income redistribution and disaster relief. The component states or regions of
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federal government are a “portfolio” for risk-pooling, given each region’s spe-
cific risks.

A benefit of fiscal federalism is insurance through tax-pooling at higher lev-
els of government.

Entitlements and social insurance
People can move within a fiscal federal system to take advantage of entitlements.
The possibility of free movement prevents jurisdictions from choosing entitle-
ments that residents want because of incentives of low-income people to relocate
in order to benefit from the entitlements without commensurately contributing to
costs. Communities may therefore use zoning and consequent high housing prices
to prevent location in response to entitlements. There is then unequal opportu-
nity, for example, for children in different jurisdictions. Centralized government
is a means of attempting to avoid the ex-ante inequality or unequal opportunity.
Equal entitlements financed by a central government end incentives to move in
order to benefit from welfare payments and other entitlements: the central or
federal government can levy taxes on all taxpayers and redistribute the tax rev-
enue among all subjurisdictions. Local public spending is then subsidized in low-
income jurisdictions by taxpayers in high-income jurisdictions. The income redis-
tribution is consistent with the provisions of a social insurance contract decided
behind a veil of ignorance when inhabitants (and their children) did not know the
jurisdiction or neighborhood into which they would be born.

A benefit of fiscal federalism is equal opportunity provided through taxa-
tion and public spending at higher levels of government.

B. Tax competition
When we considered choice of tax bases, we noted that the Ramsey rule for effi-
cient taxation proposes that taxes on mobile capital should be lower than taxes on
immobile labor because of different opportunities to escape taxation by leaving
the jurisdiction. Low tax rates on mobile capital is a normative recommendation,
based on the objective of efficient taxation. As a positive proposition, we predict
low rates of taxation on mobile capital because of tax competition among juris-
dictions.

Post-tax returns to mobile capital are equalized among different tax jurisdic-
tions (after adjustment for risk). Mobile capital responds to a tax by leaving
the jurisdiction where the tax has been levied. In the new equilibrium, after-tax
returns are again equalized across tax jurisdictions. Figure 9.6 shows this process.

In figure 9.6, a fixed amount of mobile capital K indicated by the distance O1O2

is allocated through a competitive capital market between two tax jurisdictions.
O1 is the origin for measurement of capital in jurisdiction 1 and O2 is the origin
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Figure 9.6. The change in the tax base due to a tax on income from mobile capital in
jurisdiction 1.

for jurisdiction 2.55 A quantity of capital K1 is located in jurisdiction 1 and a
quantity K2 is located in jurisdiction 2, so that:

K = K1 + K2. (9.21)

When there are no taxes on income from capital in either jurisdiction, the com-
petitive market allocation of capital between the two jurisdictions is at point A,
determined by equality at point E between the value of the marginal product
of capital MPi

K (i = 1, 2) in the two jurisdictions.56 In a competitive market, the
value of the marginal product of capital equals the return to capital ri (i = 1, 2)
and so the two jurisdictions have the same return to capital:

r1 = r2. (9.22)

The government in jurisdiction 1 then levies a tax at the rate tK1 on income
earned from capital in its jurisdiction. The tax is levied on income from capital in
the jurisdiction of the government, independently of the residence or citizenship
of the owner of capital.

In figure 9.6, the tax changes the function indicating the now net return to
capital in jurisdiction 1 to (1 − tK1)MPK. With no movement of capital, at point A,
the return to capital in jurisdiction 1 falls from the value at point E to that at point
H. Because of the tax, the equality of returns from capital in expression (9.22)
therefore no longer holds for the allocation of capital between the jurisdictions
at point A.

In response to the inequality of post-tax returns at point A, capital leaves
jurisdiction 1 for jurisdiction 2, where there is no tax. The new post-tax market

55 Some capital will be immobile. Owners of immobile capital will have lost because of the time-
inconsistency problem of taxation of income from capital.

56 The value of the marginal product of capital is P · MPK , where P is the price of the output pro-
duced using the capital. We set P = 1.
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allocation of capital between the two jurisdictions is at point C, where the post-
tax rates of return from capital in the two jurisdictions are equalized. The new
post-tax allocation of capital is at point B.

Thus, as a consequence of the tax imposed by the government in juris-
diction 1:

(1 − tK1)MP1
K = MP2

K (9.23)

and:

(1 − tK1)r∗
1 = r∗

2 . (9.24)

The tax in jurisdiction 1 has resulted in the quantity of capital AB moving from
jurisdiction 1 to jurisdiction 2. Therefore:

The tax base has contracted in the jurisdiction where the tax was imposed
and has expanded in the jurisdiction without a tax.

The tax on capital income in jurisdiction 1 has reduced the private return to
capital in both jurisdictions, from the return given by expression (9.22) to the
return given by expression (9.24). The excess burden of the tax on income from
capital levied by the government of jurisdiction 1 is the area DEC shown in figure
9.6.57

When we studied public finance for public goods in chapter 4, we observed
that the excess burden of a tax reduces efficient public spending on public goods
below efficient voluntary private spending. There is a similar consequence when
mobile capital is taxed to finance public goods:

When the tax base is mobile capital, efficient public spending on public
goods is less than efficient Lindahl voluntary spending.

In chapter 4, efficient public spending was reduced by tax financing because of
the contraction of the tax base due to the substitution between leisure and work.
In the case of taxes levied on mobile capital, an increase in taxation likewise
contracts the tax base because of exit of capital from the jurisdiction.

When we studied social justice and income redistribution in chapter 7, the
leaky bucket was similarly due to the substitution effect between leisure and
work. If income from mobile capital is taxed for redistribution to labor, the leaky
bucket is expressed in the contraction of the tax base as mobile capital leaves in
response to the tax. We can view a good or adverse outcome after emerging from
behind the veil of ignorance as determined according to ownership of capital.
The income redistribution through the social insurance contract is then impeded
by the leaky bucket of exit of mobile capital. In figure 9.6, the government in

57 Before the tax was imposed, the quantity of capital AB was producing a quantity of output BAED
(the area under the marginal product of capital function for region 1). After the tax is imposed,
the relocated capital produces the smaller output ECBA (the area under the marginal product of
capital function for region 2). The loss in output because of the relocation of capital in response to
the tax is the difference between those areas, which is the area DEC.
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jurisdiction 1 obtains tax revenue from the tax on the return to capital equal to
the shaded rectangle. The value of the tax revenue is:

R = tr∗
1 K1. (9.25)

As with the change in tax revenue when taxes affect leisure-work choices, tax
revenue from the tax on mobile capital can decline when the tax rate is increased.
The change in tax revenue depends on the elasticity of supply of capital to the
jurisdiction. The quantity of capital K1 that remains in the jurisdiction declines
in response to the tax. The decline in revenue can be precipitous if, because of a
high supply elasticity, a large quantity of capital exits the jurisdiction. Figure 9.7
shows the rate of return to capital in a competitive capital market within the
jurisdiction of the national or federal government. Alternatively, the return to
capital could be determined in a competitive global capital market. Taxes do not
affect the competitively determined market rate of return that an investor can
always obtain. In figure 9.7, a tax imposed by the government in jurisdiction 1
results in exit of capital AB from the government’s jurisdiction. Further increases
in the tax rate result in exit of capital BF. A sufficiently high rate of taxation
results in the disappearance of the domestic tax base for mobile capital.

A mobile tax base thus limits public spending. A government may be left with
little choice other than to tax the immobile people in its jurisdiction because
mobile factors will respond to the announcement of a tax by simply moving away.

When the tax base is mobile capital, the leaky bucket that indicates efficiency
losses from redistribution includes the contraction of the tax base because
of exit of mobile capital.

Moreover, when capital exits a jurisdiction, the value of the marginal product of
labor – and therefore the wage – falls.

O 

Tax 

Tax 

MPK with no tax 

B A 
Quantity of capital remaining
in the jurisdiction

Return in the competitive
national capital market

F 

Figure 9.7. Successive tax increases with a competitive global capital market.
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Source and residence principles of taxation
Under the source principle of taxation, the owner of capital pays taxes to the
government in the location where the income from capital is earned; decisions
about where to locate capital are made, therefore, by comparing post-tax returns
in different locations and the investment decision is sensitive to taxes in differ-
ent jurisdictions. This is the case we have been considering. Under the residence
principle of taxation, a recipient of income from capital pays taxes to his or her
home government no matter where the capital is located. Because the same tax is
paid independently of where capital is invested, owners of capital seek the high-
est return available in any jurisdiction. If taxes are levied on a residence basis,
a tax on capital imposed by the government of the investor’s home jurisdiction
cannot be escaped by moving capital to another jurisdiction. To escape a tax, the
investor needs to move along with the capital.

When taxes on mobile capital are levied according to residence of the own-
ers of capital, issues of tax competition do not arise because taxes cannot be
escaped by changing the location of capital.

Double tax agreements
If both residence- and source-based taxes are levied, income from capital is taxed
twice: investors pay taxes on income earned from capital to the government of
the outside tax jurisdiction, and they pay taxes again on the same income to
the home government of their tax jurisdiction. Agreements between govern-
ments can avoid this double burden of taxation: a double-tax agreement allows
taxes paid in one tax jurisdiction to be deducted from tax obligations in another.
Double-tax agreements thus provide compensating tax offsets for taxes paid to
another government.

Tax competition and tax coordination
When taxation is on a source basis (taxes are levied and paid where the capital
is located and income earned), governments can perceive, correctly, that they
are in competition for tax bases and that by reducing taxes, they can hope to
attract new capital to add to their tax base. The end result of competition among
governments to attract mobile capital can be that capital is not taxed and perhaps
is subsidized.

Table 9.1 shows the prisoners’ dilemma of tax competition. A government is
best off when it has a low tax and the government in another jurisdiction has a
high tax. The dominant strategy is to choose a low tax. The Nash equilibrium
is therefore where each government has a low tax. Tax coordination whereby
each government sets a high tax is a Pareto improvement for the governments in
moving the outcome from the Nash equilibrium at (2,2) to (3,3).

The Nash equilibrium at (2,2) is sometimes described as a “race to the bot-
tom” in taxes on mobile capital. The race to the bottom is avoided if taxation is
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TABLE 9.1. TAX COMPETITION AS A PRISONERS’ DILEMMA

Government 2 chooses Government 2 chooses
a high tax a low tax

Government 1 chooses
a high tax

3, 3 1, 4

Government 1 chooses
a low tax

4, 1 2, 2

centralized, rather than decentralized at the level of state or local governments.
The central or federal government can levy taxes and distribute the tax revenue
to the lower-level governments.58

Indirect taxes
Tax competition can occur with respect to indirect taxes. There is then also a tax-
coordination problem among governments for indirect taxes. When governments
do not enforce border controls, people respond to different rates of sales tax by
shopping in low-tax jurisdictions. When a neighboring jurisdiction has a lower
sales tax on liquor, some people might drive to the neighboring jurisdiction to
drink. They might then drive home intoxicated.

C. Political behavior
Because fiscal federalism involves decisions made by governments, we expect
decisions and behavior based on political objectives to be present. How govern-
ments behave affects the social desirability of tax competition.

Is tax competition desirable?
The benefits in table 9.1 refer to governments, not to taxpayers. The interests of
governments and taxpayers coincide when there are no political or bureaucratic
principal–agent problems; in this case, tax competition is harmful to residents of a
tax jurisdiction. However, when political and bureaucratic principal–agent prob-
lems are present and, therefore, public spending is not assured to be in the public
interest, the low taxes of the Nash equilibrium are advantageous for taxpayers,
by providing a discipline on the level of the taxes that governments can levy.

Whether tax competition is advantageous or disadvantageous to taxpay-
ers and citizens depends on whether there are political and bureaucratic
principle–agent problems.

58 If a federal government does not exist, then it can be created, as in the case of the European Union.
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Locational mobility and escape from the leviathan
There is a principal–agent problem when a leviathan government seeks to maxi-
mize tax revenue without regard for benefit of taxpayers. When taxes are levied
on personal income or sales taxes are used, locational mobility in a fiscal federal
system restrains taxation of a leviathan revenue-maximizing government because
the tax base contracts when people and capital leave. Escape from leviathan gov-
ernment is impossible, however, when taxes are levied on immobile tax bases.
Local government jurisdictions often use property taxes to raise revenue; prop-
erty is an immobile tax base that cannot leave a tax jurisdiction. After a leviathan
government has announced increases in property taxes, homeowners cannot
escape the higher taxes by selling their house and moving to another govern-
ment jurisdiction. The higher taxes with no benefit to taxpayers are capitalized
into the value of houses and therefore property values fall. The decline in a prop-
erty value is equal to the present value of the obligation of the homeowner to
pay the increased taxes that will provide no benefit. Homeowners who sell their
house after the tax increase has been announced pay the present value of the
entire future tax increase through the reduced price received for their house. The
homebuyers to whom houses are sold after the tax increase is announced corre-
spondingly do not pay the tax. The buyers of houses after the tax increase has
been announced transfer money to the government in the future when they pay
property taxes; however, they have been compensated for the future taxes by the
reduced price that they paid for the house.

A tax on property with no accompanying benefits cannot be escaped by
selling the house or property.

To avoid losses, owners of property need to change the government that has
decided on the tax policy that has decreased property values.

Local-government principal–agent problems
and yardstick competition
Do taxpayers know that they are paying taxes to a leviathan government? Tax-
payers are subject to rational ignorance; they face a free-rider problem in acquir-
ing and acting on information about behavior of political and bureaucratic deci-
sion makers; and they face lack of transparency when local governments do not
reveal costs of supply of local public goods. A process known as yardstick com-
petition assists taxpayers in overcoming local-government principal–agent prob-
lems. By observing taxes and supply of public goods in neighboring jurisdictions,
taxpayers can make comparisons that allow judgments to be made about the
decisions and behavior of their own local government officials. The comparative
judgments are made by the “yardstick” of the behavior and decisions of neigh-
boring local governments. Yardstick competition requires, of course, the means
of comparing a government serving its citizens and taxpayers with a leviathan
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government. That is, a government without political and bureaucratic principal–
agent problems needs to be present to provide the yardstick for comparison
between governments. The presence of such a government is revealed when a
jurisdiction provides superior quality local public goods for the same taxes as paid
in other jurisdictions or provides the same quality of services for lower taxes.

The presence of multiple governments that include a government not sub-
ject to political and bureaucratic principal–agent problems is a source of
information for voters on the performance of their own local government.

Voters can use the information from comparisons of governments to decide
whether to support political incumbents or challengers in local-government elec-
tions. When better political and bureaucratic performance is observed in other
jurisdictions, voters and taxpayers can conclude that better local government is
possible. At the same time, incumbent local politicians who are aware that voters
are judging their performance against the performance of their counterparts in
other jurisdictions have an incentive to exert effort to ensure that their perfor-
mance compares favorably with outcomes in other jurisdictions. Indeed, govern-
ments are involved in a game: they decide whether to serve the public interest
or to take advantage of asymmetric information to serve themselves. There is a
prisoners’ dilemma. Two governments would be best off if they acted as leviathan
governments and maximized tax revenue for their own benefit. However, a gov-
ernment that does not act in the public interest loses because of the electoral
consequences of information revealed through yardstick competition when the
other government does act in the public interest. The government that has acted
in the public interest when the other has chosen to act as a leviathan gains through
voters’ comparisons. As in the other cases of the prisoners’ dilemma that we con-
sidered, there is a dominant strategy, here to act in the public interest, which
is the Nash equilibrium, although both governments would be better off if they
could coordinate not to act in the public interest – which would not be revealed
to voters because both governments would be acting in the same way.

Because of governments’ inability to coordinate leviathan behavior, yard-
stick competition contributes to solving local-government political and
bureaucratic principal–agent problems.

Empirical evidence supports the effectiveness of yardstick competition as a
means whereby voters obtain information and discipline local-government
officials.59

Yardstick competition is based on political competition. Yardstick competi-
tion is ineffective, of course, as a means of disciplining local government officials

59 A study by Timothy Besley and Anne Case (1995) confirmed, for example, the presence of yard-
stick competition in U.S. local government.
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who are appointed by higher levels of government rather than being elected by
the local population.

Political income redistribution
A central government has the advantage in collecting tax revenue that tax compe-
tition among subjurisdictions is avoided. However, once the central government
has the authority to tax and spend – and to redistribute tax revenue among juris-
dictions – political discretion can replace normatively guided rules for taxation
and public spending. That is:

Fiscal federalism can be used for politically motivated redistribution.

Moral hazard
In a fiscal federal system, the moral-hazard problem arises when a lower level
of government spends the allocation of tax revenue that has been assigned by
the central government. The state or local governments, for example, may be
given public funds for schools, based on a formula of the number of children and
needs of children, given parents’ incomes. The local government spending the
tax revenue is not accountable to all taxpayers who have paid the taxes that are
being spent. Indeed, rather than seeking efficient, transparent, and accountable
public spending, taxpayers in the local jurisdiction may want as much centrally
provided tax revenue to be spent as possible – because the taxes being spent
are paid in part by taxpayers in other jurisdictions. We encounter here another
case of the inefficiency of shared private spending: we recall the example of the
final bill at a restaurant when people compute their personal price as a shared
cost.

There is moral hazard when a local government does not make an effort to
use the tax revenue provided by the central government effectively and requests
further funding when the assigned tax revenue has been spent. For example,
local governments may spend the tax revenue on salaries and benefits of public-
school administrators rather than on improving conditions for children in the
classrooms. Tax revenue may be used to increase salaries of public health-care
administrators, who might then complain that not enough money is available for
vital projects such as inoculation of young children or convincing high school stu-
dents of the personal disadvantages of cigarette smoking or other behavior with
personally disadvantageous long-term consequences.

When a lower-level government claims to the central government that tax
revenue has been spent, the central government confronts a “holdup problem.”
The holdup is that the lower-level government can extract additional revenue
from the central government by threatening to reduce spending on public health,
threatening to close schools, or reducing the size of the police force. The central
government may have no choice but to respond to the holdup by increasing the
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lower-level government’s budgetary funding. There is then no fiscal discipline on
lower level government, which confronts a “soft budget.”

Moral hazard and holdups are disadvantages of centralized taxation and
redistribution of tax revenue among lower-level governments.

Proximity to political decision makers
Decentralized government offers advantages for taxpayers through proximity
to political decision makers and to the administrating bureaucracy. Asymmet-
ric information and rational ignorance are reduced by lower personal costs of
being informed about taxation and public spending. The local press, if not polit-
ically captured, can provide accurate local information. Proximity allows greater
ease of access to people in government. Fewer participating citizens and voters
are required at the local level of government for effective expressions of dissat-
isfaction with the behavior of politicians and officials in the bureaucracy. Direct
democracy through a referendum might be more readily possible at the local-
government level. Therefore:

Transparency of government and political accountability are greater with
decentralized than centralized government.

Rent seeking and fiscal federalism
In our investigation of rent seeking, we compared socially beneficial competition
in markets in which output is supplied with socially unproductive rent-seeking
contests. Ideally, we would want no rent seeking. However, if rent seeking is
unavoidable, multiple smaller contests in a system of decentralized government
are socially preferable to an all-inclusive contest to influence centralized gov-
ernment. Splitting up contests so that rents are sought from multiple govern-
ments reduces the competitiveness of rent seeking and thereby reduces the total
resources wastefully used in rent seeking.

Incentives for rent seeking also differ according to whether government is cen-
tralized or decentralized. Rent seeking requires opportunities for furtive activi-
ties that are unobservable by taxpayers and voters. Such opportunities are found
more at the federal government in the national capital, far from the prying eyes
of taxpayers and voters dispersed throughout the regions and states of the coun-
try. In the national capital, rent seekers further benefit from the availability of
specialized lobbyists.

In the national capital, the central government has pooled tax revenue col-
lected from people in subjurisdictions of the country. Rent seeking takes place
to influence the spending of the pooled or collectivized tax revenue. In smaller
decentralized jurisdictions, taxpayers are more sensitive to political decisions
about spending “their” tax money. That is, taxpayers have greater feeling of per-
sonal property rights to tax revenue collected at decentralized levels of govern-
ment.
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As we observed, proximity to political decision makers reduces rational igno-
rance. A consequence of the reduced rational ignorance is that rent creation and
rent seeking are restrained at decentralized levels of government by the greater
visibility of beneficiaries of politically provided rents.

We can conclude that:

Decentralized government is less conducive to rent creation and rent seek-
ing than centralized government.

Capture
Capture results in opportunities for use of government for self-advantage. The
benefits of decentralized government are not enjoyed if government is captured
by local elites. In low-income societies, capture by elites can take place at both
centralized and decentralized levels of government; however, local elites have
greater advantages at local levels of government, where they may face less oppo-
sition to capture. There is, in general, more competition for capture of central
government.

In low-income countries, local governments are more easily captured than
central governments.

Conclusions about choice between decentralized and centralized government
thus, as we expect, depend on the institutions that determine accountability and
transparency of government and that establish the extent to which political deci-
sion makers and government bureaucrats are able or permitted to benefit them-
selves, and in low-income countries to provide benefits for controlling elites.

D. Voting and fiscal federalism
When we studied voting, we noted how choice from among multiple govern-
ments avoids the tyranny of the majority: when people choose location according
to preferences, communities of voters have similar preferences and there is no
minority to be exploited through majority voting. This theme of avoiding unde-
sirable consequences of majority voting can be developed further by comparing
outcomes of majority voting under alternative centralized and decentralized gov-
ernmental structures. In now making such a comparison, we shall consider financ-
ing of a pure public good. Because a pure public good is a natural monopoly,
the advantage is with centralized government in avoiding replication of payment
for public goods. Nonetheless, decentralized government may be preferred by a
majority of voters.

The common-pool problem of centralized tax revenue
Taxes provide a common pool of revenue. There is a common-pool problem
when people contribute equally to the pool of tax revenue, but some groups ben-
efit disproportionately. We shall use an example to demonstrate the tax-revenue
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TABLE 9.2. INDIVIDUAL PRE-TAX BENEFITS FROM PUBLIC GOODS

Pre-tax benefits Pre-tax benefits Pre-tax benefits
Public good of group 1 of group 2 group 3
Total cost = 900 (3 voters) (3 voters) (3 voters)

X 1,000 500 100
Y 500 1,000 500
Z 100 100 1,000

TABLE 9.2a. INDIVIDUAL POST-TAX BENEFITS IN A CENTRALIZED
JURISDICTION

Post-tax benefits Post-tax benefits Post-tax benefits
Deduction of cost of of group 1 of group 2 of group 3
100 per person (3 voters) (3 voters) (3 voters)

X 900 400 0
Y 400 900 400
Z 0 0 900

common-pool problem and to compare voting on centralized and decentralized
supply of public goods.

Table 9.2 shows the pre-tax benefits of three groups of people from spending
on three public-good projects X, Y, and Z. Each group consists of three people,
who are also together as voters in three subjurisdictions of a larger jurisdiction.

The total cost of each of the public-good projects X, Y, and Z is 900. Only
one of the projects is chosen in a jurisdiction, with the decision made by majority
voting. Costs of the chosen project are shared equally among all voters in a juris-
diction. In table 9.2, we see that each group has a different preferred public-good
project.

Table 9.2a shows individual post-tax benefits from supply in a centralized juris-
diction. Each voter pays a cost share of 100 to finance the public good that is cho-
sen by majority voting. The Condorcet winner in table 9.2a is Y. In a centralized
jurisdiction, voters in group 2 therefore obtain their first preference, financed by
equal taxes paid by all nine voters. The voters in group 2 have benefited in the
centralized jurisdiction. The taxes of voters in groups 1 and 3 contribute to financ-
ing Y, which is group 2’s preferred choice.60

Table 9.2b shows post-tax benefits when voters are in three separate decen-
tralized jurisdictions. There are three taxpayers in each jurisdiction and the cost
of the public good is again equal to 900, so each taxpayer now pays a tax of 300

60 Y defeats both X and Z by six votes to three.
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TABLE 9.2b. INDIVIDUAL POST-TAX BENEFITS IN DECENTRALIZED
JURISDICTIONS

Post-tax benefits Post-tax benefits Post-tax benefits
Deduction of cost of of group 1 of group 2 of group 3
300 per person (3 voters) (3 voters) (3 voters)

X 700 200 −200
Y 200 700 200
Z −200 −200 700

to finance the public good chosen in the jurisdiction. The values in table 9.2b
are obtained by deducting 300 from individual pre-tax benefits in table 9.2. In
each decentralized jurisdiction, voters in table 9.2b by consensus choose their
preferred public good. All voters have a post-tax benefit of 700 (given by the
individual benefit in table 9.2 of 1,000 from the preferred public good, minus the
300 cost per person).

Comparing tables 9.2a and 9.2b, we see that taxpayers in groups 1 and 3 are
better off with decentralized government, whereas taxpayers in group 2 are better
off under centralized government. Decentralized government is also efficient or
equivalently maximizes Bentham social welfare.61

If group 2 is decisive in determining the structure of government, government
will be centralized. Through centralized government, group 2 benefits from the
common pool of tax revenue provided by the addition of tax payments of groups
1 and 3, who contribute to paying for group 2’s preferred project.

Centralized government allows the group that determines collective choice
through majority voting in the centralized jurisdiction to benefit from the
common pool of taxes.

It follows that:

The beneficiaries of majority voting under the centralized government have
incentives to resist decentralized government.

Thus we return to the majority’s incentives noted in chapter 3. In the case
here, a minority group is unambiguously better off in its own separate jurisdiction
although taxes per voter are higher.

61 In the centralized jurisdiction in table 9.2a, Y provides each individual in groups 1 and 3 with net
benefit of 400 and each individual in group 2 with net benefit of 900. There are three individuals
in each group; therefore, W = ∑

Wi = 5,100. With decentralized government in table 9.2b, each
person has net benefit of 700, so W = ∑

Wi = 6,300.
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A demand function
In the example that we have used, demand for the public goods X, Y, and Z does
not change when costs per taxpayer change. That is, demand for public goods
is inelastic, or fixed. However, we expect demand for public goods to increase
when costs per taxpayer decline. Thus, in the centralized jurisdiction, because of
the larger number of taxpayers sharing costs, demand of each group is greater. If
good Y remains the Condorcet winner after demand has increased, the common
pool of revenue finances the greater quantity of good Y sought by group 2.

Conclusion about fiscal federalism and voting
We add, therefore, to our conclusion that decentralized jurisdictions avoid the
tyranny of the majority:

Decentralized jurisdictions avoid the common-pool problem of centralized
tax revenue.

Other voting rules
We have used the Condorcet winner and majority voting to illustrate the common-
pool problem of centralized tax revenue. The pair-wise majority voting on
alternatives that determines the Condorcet winner generally does not take place.
The conclusions about the common-pool problem, however, do not depend on
voting procedures. For example, there may be four voters in group 2 and three
voters in each of groups 1 and 3 and the voting rule may be plurality – in which
case, group 2 is again the beneficiary of the common pool of tax revenue in the
centralized jurisdiction.

Fiscal federalism and global government
The highest level of a fiscal federal structure would be global government, which
would be given responsibility for resolving global externality problems and over-
seeing the pursuit of global social justice. We previously observed grounds for
reservations about the desirability of global government. The representatives of
national governments that would be represented in global government include
those that appropriate resources intended for the world’s poor. Behavior of the
rich elites that control governments in many poor countries is often as predicted
by Nietzsche, with the strong behaving unethically toward the weak. We do not
want such governments to have the means to influence our life. Because of such
governments, people leave their home countries to seek better government else-
where. A global government would leave no means of escape from bad govern-
ment.62

62 The closest approximation to a world parliament is the United Nations General Assembly, which
often has given positions of prominence to representatives of governments that repress their
people.
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Summary
In previous chapters, taxation was considered in conjunction with public spend-
ing. In this chapter, we have looked at taxation without the necessary accompa-
niment of how revenue from taxation is to be spent. Section 1 considered the
optimal structure of taxation (a normative question) and also sought an answer
for why progressive taxes are used (a positive question).

1A. The Ramsey rule indicates the efficient structure of taxes for different
goods or for different people. The Ramsey rule seeks efficiency and
is often inconsistent with social justice. Applying the Ramsey rule is
also subject to problems of asymmetric information. Taxing innate
ability or beauty as the Ramsey rule proposes would be an intrusion
into personal lifestyle decisions. The Ramsey rule would be politically
unpopular. A leviathan government could apply the Ramsey rule to
maximize tax revenue subject to a restraint on efficiency losses from
taxation.

1B. The equal-sacrifice principle defines taxation as socially just when an
equal loss of utility is imposed on all taxpayers. When we investi-
gated the equal-sacrifice principle, we set aside effects of taxation on
efficiency; with no efficiency losses through the excess burden of tax-
ation, a case for progressive taxes could be sought under the most
favorable conditions. The equal-sacrifice principle requires specify-
ing a common utility function that measures utility lost through tax-
ation. Although we chose a utility function that exhibits diminish-
ing marginal utility of income, the equal-sacrifice principle nonethe-
less does not imply and is not implied by progressive taxes. If
the common utility function has constant relative risk aversion of
unity, the equal-sacrifice tax schedule has a constant proportional tax
rate.

1C. The theory of optimal income taxation looks for a trade-off between
the efficiency costs of taxation and ex-post, post-tax equality of
incomes. A simple and perhaps sufficient formulation of optimal
income taxation is the linear income tax, which has a constant
marginal tax rate but is progressive. We noted the computational
advantages of a linear income tax and also the beneficial work incen-
tives and the social insurance that are provided. Estimates indicate
that a simple linear income tax with limited or no deductions and
exemptions could provide the same tax revenue as complex pro-
gressive tax schedules; there is, therefore, a Laffer curve in choice
of the structure of taxation. The more general form of the optimal
income-tax problem does not constrain the tax schedule to be linear.
Ideally, in the optimal income-tax problem, people would be taxed
on nonsubstitutable innate ability. Because personal ability is not
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observable, personal income is taxed. Optimal income taxation is a
second-best problem of asymmetric information. A characteristic of
the Mirrlees solution for optimal taxation is that the income-tax struc-
ture should not give people incentives to hide their abilities, in the
sense of choosing to work and earn less income than someone of
lesser ability. The analysis of optimal income-tax theory indicates that
the income-tax schedule should begin and end with a zero marginal
tax rate. Little of generality about the desired structure of an income-
tax schedule emerges from the solution to the Mirrlees general opti-
mal income-tax problem. The social welfare function pushes in the
direction of greater progressivity in the tax schedule. Efficiency losses
and tax-base effects counter the progressivity. Mirrlees used simula-
tions to conclude that the income-tax structure should be moderately
progressive and the top rate of taxation not too high. Solutions to
the optimal income-tax problem depend on the utility function that
is used to represent labor-supply incentives, and also on the choice of
the social welfare function.

1D. Political objectives can affect choice of income-tax schedules. Com-
plexity in an income-tax structure encourages rational ignorance and
benefits accountants and tax lawyers. Simplifying tax reform takes
place when inefficiencies and injustices visibly abound. After tax
reform, the tax code generally reverts to complexity. Progressive
taxes increase equality in both pre- and post-tax incomes. High pro-
gressive taxes suggest a social preference that people who could earn
higher incomes choose leisure at the margin rather than income-
providing work. Progressive taxes are consistent with inequality aver-
sion and with envy. The origins of inequality aversion and envy can
be traced to behavior in hunter–gatherer societies.

In section 2, the questions changed from personal taxation of income to other tax
bases.

2A. We considered taxation of income from capital. The Ramsey rule sug-
gests lower taxes on income from mobile capital that can leave a tax
jurisdiction than on labor income, which raises concerns of social jus-
tice in disproportionately placing the burden of taxation on immobile
labor. We noted the time-inconsistency problem of taxation of cap-
ital and the advantages of stable predictable taxes on income from
capital.

2B. We sought to understand the reason for a separate tax (and tax rate)
for corporate profits (or a company tax) because corporate profits are
part of the incomes of the owners of firms and can be taxed as part of
personal taxation. We looked at capital-gains taxation and asked why
firms pay dividends and how taxation affects decisions about corpo-
rate finance through choice between debt and equity.
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2C. A personal expenditure tax can be designed in a manner similar to
a personal income tax. The expenditure tax has the ethical justifica-
tion of being consistent with taxing utility, which depends on personal
consumption rather than on income. The expenditure tax simplifies
taxation because taxation of expenditure is independent of the source
of the income (or wealth) that finances personal spending. An expen-
diture and income tax have different substitution effects. Economic
growth is greater with an expenditure tax because savings and, there-
fore, investment are not taxed. There are problems of transition in
moving from a personal income tax to a personal expenditure tax.
Governments do not use expenditure taxes. An expenditure tax is
more personally intrusive than an income tax.

2D. We considered other tax bases. Although wealth taxes and estate and
inheritance taxes can provide governments with revenue, our conclu-
sions did not suggest a case for such taxes. The taxes are on frugality
and modest consumption, on intergenerational altruism, and on lack
of sophistication in tax avoidance. Lotteries, inflation, and financial
repression are forms of taxation. Lotteries are taxes on objectively
unjustified optimism or exuberance. Inflation and financial repres-
sion have been observed principally in low-income, nondemocratic
countries. If characteristics of an optimal income tax could be identi-
fied, a government would not need indirect taxes because the optimal
trade-off between efficiency and social justice will have been achieved
through the income tax. A case for indirect taxes based on target-
ing goods that high-income people buy stereotypes people by income
when people differ in preferences. A case for indirect taxes is based
on evasion of income taxes. A leviathan government uses every tax
base possible.

Fiscal federalism has been discussed in previous chapters. Section 3 of this chap-
ter collected previous conclusions about fiscal federalism and added further
observations on how multiple-government structures affect taxation and public
spending. Our normative conclusion was that, overall, decentralized government
through fiscal federalism is socially beneficial.

3A. We considered fiscal federalism from a normative vantage point and
noted the advantages and disadvantages of centralized and decen-
tralized government. Fiscal federalism promotes personal freedom
through choice among governments. The benefits of a fiscal federal
structure of government include decentralized Tiebout supply of pub-
lic goods, centralized correction of externalities, and centralized cost
sharing when there is natural monopoly. The multiple governments
of a fiscal federal structure also allow choice of community values as
public goods. Fiscal federalism is beneficial in allowing risk-pooling.
A fiscal-federal structure of government facilitates ex-ante equality in
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entitlements through centralized taxation and public spending deci-
sions – entitlements can be independent of location within subjuris-
dictions. However, holdup problems associated with moral hazard
arise when central governments levy taxes and redistribute tax rev-
enue to lower level governments.

3B. When taxation is source- and not residence-based, tax competition
can occur, expressed in a prisoners’ dilemma in the setting of tax
rates. In the Nash equilibrium, governments set low taxes. Assign-
ing responsibility for taxation to a centralized government avoids tax
competition. The centralized government redistributes the tax rev-
enue to the subjurisdictions that would have confronted tax compe-
tition, had taxes been decentralized. To facilitate investment across
tax jurisdictions, national governments enter into double-tax agree-
ments. Tax competition also affects indirect taxes.

3C. We considered political aspects of fiscal federalism. The low taxes
through tax competition are socially beneficial if voters and taxpay-
ers confront political and bureaucratic principle–agent problems. The
multiple governments of fiscal federalism allow voters to use yard-
stick competition to compare and judge the competence and hon-
esty of political decision makers. Decentralization of government
under fiscal federalism allows taxpayers to escape from an income
tax and an indirect tax of a leviathan government; property taxes
of a leviathan government cannot be escaped by relocation because
of capitalization of property taxes into housing prices. Centraliza-
tion of taxation and public spending in fiscal-federal systems intro-
duces the scope for political discretion in redistribution of tax revenue
among lower levels of government – unless there are strict guidelines
for taxation and spending of tax revenue to which political decision
makers in the federal or central government adhere. The benefits
of decentralized government include greater transparency of govern-
ment and political accountability due to personal proximity to gov-
ernment. Centralization of government increases rational ignorance
and reduces political accountability. Centralization affects incentives
for rent creation and rent seeking; rent seekers benefit from greater
anonymity in a centralized jurisdiction. Institutions, including possi-
bilities of capture, affect the relative merits of centralized and decen-
tralized government.

3D. We had previously noted that decentralized government solves prob-
lems of majority voting on spending on public goods because when
people have sorted themselves by preferences, no minority is present
to be disadvantaged by majority voting. We supplemented this con-
clusion by showing how under centralized government, a problem
arises due to majority control over the common pool of tax revenue.
We also considered whether we want to add a global government to
existing fiscal-federal structures.
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T his final chapter is about the need for government. In section 1, we con-
sider the growth of government from the time of Adam Smith and ask
whether the growth of government has been consistently socially benefi-

cial. In section 2, we investigate the role in a society of trust, also known as social
capital. We conclude in section 3 with an overview of why economists’ views on
the need for government can differ.

10.1
Growth of Government and the Need
for Government
A measure of the size of government is by fiscal criteria of taxation and public
spending. Measurement of the size of government includes, however, also reg-
ulation by governments of economic activity and ownership of firms by govern-
ments. Hence, the scope of taxation and public spending, or public finance, is only
a partial measure of the size of government. We include public policy as an indi-
cation of involvement of government when we consider resolution of externality
problems and the seeking of paternalistic objectives through regulation and when
we consider, for example, the role of international trade policy in social insurance
and income redistribution.

A. How and why did government grow?
The questions of how and why government grew take us to economic history. A
course in economic history provides a comprehensive background for answering
our questions. We shall make do with a more limited perspective.

Table 10.1 shows social spending by government from the time of publication
of Adam Smith’s Wealth of Nations in 1776 up to the mid-19th century. Only in
the countries shown in the table did public spending take place for public edu-
cation and to assist the poor. We see that the public spending, where it existed,
was small or miniscule. Adding private charity would not significantly change the
picture in table 10.1.

Incomes and the quality of life
In the pre-industrial agrarian societies, income derived primarily from agricul-
ture. The royal family and noble families owned the land through inheritance,
and the masses of the people worked the land as serfs, often subject to restrictions
on moving elsewhere to another “master.” Artisans and others providing services
could congregate in villages or urban areas. Being poor was generally viewed as
fate or divine providence, as was being of the nobility and thereby being wealthy,
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TABLE 10.1. GOVERNMENT SOCIAL SPENDING UP TO THE
MID-19TH CENTURY

Country Year

Government relief for
the poor (proportion
of GNP)

Public education,
primary through
university
(proportion of GNP)

England and Wales 1776 1.59% Zero
1820/21 2.66% Zero
1850 1.07% 0.07%

United States 1850 0.13% 0.33%
Netherlands 1790 1.70%

1850 1.38%
Belgium 1820 1.03%

1850 0.28% 0.38%
Sweden 1829 0.02%
Other Countries 1776–1815 Zero or negligible Zero or negligible

Source: Lindert (2004).

or being king or queen. Social mobility was negligible. The nobility intermar-
ried among themselves, did not necessarily work, and employed servants. With
ownership of the principal productive resource – land – unequally distributed,
income distribution was also unequal. A good job for people from families of
modest means was often to be “in service,” to serve the hereditary landed rich.

Public health was not well understood. Water supply and sewage often inter-
mixed. People walking in city streets might have to avoid sewerage being thrown
on their heads when chamber pots were emptied through windows. With water
supply insufficiently pure, people drank wine or beer as substitutes and persistent
inebriation was common. Life spans were often short, with people succumbing to
ailments that not-yet-discovered antibiotics would have readily cured. Medical
practitioners could hasten death by their “cures,” which included treatment such
as bleeding by use of leaches to “purge” the body of its ills. Women were at sub-
stantial risk in childbirth because the role of bacteria in causing infections was
not understood.1 The role of the housefly in transmitting disease was misunder-
stood: the disease-carrying fly was labeled “friendly” because in distinction to
other insects, it does not bite. Dental hygiene was not understood and teeth did
not last long, on average. With mortality high, cities often grew in population only
because poor arrivals from the countryside exceeded the number of poor people
dying in the squalor of the city.

At the time of publication of Adam Smith’s Wealth of Nations, in England
the authority of the monarchy had been diminished by limitations on royal

1 Bacteria had been observed in 1683 by the Dutch lens maker Anthonie van Leeuwenhoek (1632–
1723) but the link to disease only came to be understood much later. The first antibiotic, penicillin,
although discovered in 1928, did not become widely used until the 1940s.
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prerogatives that had been instituted over the course of time in return for par-
liament providing tax revenue. Parliament had ruled for a while without a king,
under Oliver Cromwell. When votes in parliament took place on taxes, the
landowning classes were voting on how to tax themselves. The right to vote and
to be a political representative was based on privilege conferred by ownership of
land. In England, a person who owned land in more than one electorate had the
legal right to vote more than once. Democracy was not “one man, one vote” –
rather, a man might have no vote or another man might be eligible to vote more
than once. It was only privileged men who voted. Outside of the United King-
dom, with few exceptions, government was autocratic. English rule over Ireland
was also autocratic.

Sources of government revenue
The main sources of tax revenue were excise taxes and import duties. These
taxes could be collected with relative administrative ease. Duties were levied on
tea, sugar, salt, and other spices. The American Revolution against colonial rule
began with the dumping into Boston Harbor of tea that the English king had
sought to tax. In different countries, smuggling became a source of private income
as people attempted to evade the excise taxes and to sell at the high domestic
prices. Smuggling introduced corruption as government officials responsible for
preventing smuggling shared in the profits.

Rulers could also obtain revenue by selling the right to be a domestic – or
foreign-trade monopolist. The ideology of mercantilism, which Adam Smith crit-
icized, saw the objective as being to sell to other countries and not to buy, and
to use gold and silver received in payment for exports to finance an army that
could conquer or defend as required. With rulers not wishing to provide gold and
silver by buying (or importing) from a rival who could use the wealth against
them, a colonial empire was a way of avoiding payments to foreigners as well as
expanding tax bases through control over resources and people. Monarchs were
often preoccupied with predation, either through their own predatory intent or
the designs of other rulers seeking to take lands and colonies away from them.

Private bankers might lend to finance the monarchs’ wars of conquest or their
defense needs. The lenders were often people not bound by usury laws. If a ruler
lost a war, the lenders could experience difficulty in obtaining repayment of the
debt. There was also the risk that because the ruler was sovereign, the ruler might
simply decide not to repay whether a war was won or lost.

The Industrial Revolution and the middle class
The Industrial Revolution ended the role of land as the primary source of wealth.
Energy from steam replaced the energy of animals and humans as well as the
energy of wind in windmills and sails of ships. At the onset of industrialization,
investment in infrastructure was generally private. Private toll roads, canals, and
railroads were built. Long-distance travel took place in privately owned ships.
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We observed when considering public goods that lighthouses were privately con-
structed. The main concern of government was national defense and internal
security, including the protection of the monarchy from insurrection. As we saw
in chapter 5 in considering paternalism with regard to information about contra-
ception, there was a presumption that the landed rich were genetically superior to
the poor. However, the profits from private investments created private wealth
and a nouveau-riche population that eventually received the right to vote and
intermarried with the nobility. Intermarriage provided the nouveau riche with
titles and status, and members of the nobility who had became impoverished rel-
ative to the requisites of their lifestyles were provided with money. For some
landed nobility, marrying for money thus became a substitute for ongoing mar-
rying among themselves. The Industrial Revolution and the development of a
middle class began a process of growth of government through broadly based
taxation and public spending.2

Wagner’s law
As incomes in the 19th century grew, the German economist, Adolph Wagner
(1835–1917), noticed that the size of government grew more than commensu-
rately. He formulated a proposition that has become known as Wagner’s law.

Wagner’s law states that the size of government as measured by public
spending increases proportionately more than the growth of national in-
come (Wagner, 1893).

By the beginning of the 21st century, social spending of governments in high-
income countries had grown substantially compared to the absent or small social
spending indicated in table 10.1. Growth of social spending particularly occurred
in the course of the 20th century. Table 10.2 shows combined changes in public
spending during the 20th century on welfare payments, unemployment benefits,
retirement or pension benefits, and housing subsidies in high-income countries.
Social spending grew considerably in all countries. The highest share of social
spending to gross national product (GNP) was found in the four Scandinavian
“welfare states” where extensive social insurance was provided. As a general
tendency, the data in table 10.2 confirm Wagner’s law for social spending. In
Germany, social spending grew after reunification resulted in transfers of income

2 An income tax was introduced in England in 1798 to pay for a war against Napoleon. Expenses of
the U.S. Civil War led the Northern government to introduce an income tax in 1862. In both cases,
the tax rates and tax revenue were small. Income taxes including taxes on corporate profits did
not become prominent tax bases until administrative tax-collection capabilities were established in
the 20th century. An income tax had been levied in the Han dynasty in China 2,000 years ago: tax
revenue was also collected in China during the Han dynasty by a property owner being asked to
declare a value as the base for a property tax, with the government having the right, however, to
buy the property at the declared price.
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TABLE 10.2. THE SHARE OF SOCIAL SPENDING TO GNP IN THE 20TH
CENTURY

Country 1910 1930 1980 1990 1995

Japan 0.18% 0.21% 10% 12% 12%
United States 0.56% 0.56% 11% 12% 14%
Australia 1.12% 2.11% 11% 14% 15%
Greece 0 0.07% 9% 14% 14%
Portugal 0 0 10% 13% 15%
Canada 0 0.31% 13% 17% 18%
New Zealand 1.35% 2.43% 16% 22% 18%
Ireland ∗ 3.74% 16% 18% 18%
Spain 0.02% 0.07% 13% 17% 19%
Austria 0 1.20% 23% 25% 21%
United Kingdom 1.38% 2.24% 17% 18% 23%
Italy 0 0.08% 17% 21% 24%
Netherlands 0.39% 1.03% 27% 28% 26%
Germany 0.59% 4.82% 20% 20% 25%
France 0.81% 1.05% 23% 24% 27%
Belgium 0.43% 0.56% 22% 23% 27%
Norway 1.18% 2.39% 19% 26% 28%
Demark 1.75% 3.11% 26% 27% 31%
Finland 0.90% 2.97% 18% 25% 32%
Sweden 1.03% 2.59% 30% 32% 33%

∗ Did not exist as an independent state.

through social spending to the population living in the former Communist eastern
part of the country. Low social spending in Japan reflects a work ethic and a cul-
ture of self-reliance and, therefore, absence of a need for social spending; Japan
also did not allow immigration. The United States and Australia are immigrant
countries that sought to attract productive immigrants by incomplete social insur-
ance, thereby providing incentives for immigration of self-reliant people. Canada
has been a country of immigration but with more extensive social insurance and
with wealth criteria for immigration.

Contradictions of Wagner’s law
Wagner’s law is not uniformly verified: exceptions occur in table 10.2 for New
Zealand, Austria, and marginally in the Netherlands. Returning to table 10.1, we
see a rejection of Wagner’s law in the first half of the 19th century for spending on
relief for the poor, most pronouncedly in England and Wales and Belgium, and
also in the Netherlands. Why did social spending decline? The English political
economist, Thomas Malthus (1766–1834), proposed that societies were caught in
poverty traps because reproduction was limited only by people not having the
means to feed themselves and their offspring. Malthus’s idea that higher incomes
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of the poor leads to population growth that eventually restores incomes to sub-
sistence levels made assistance to the poor self-defeating, because assistance to
the poor over the course of time could not be effective in raising living standards.

Explanations for Wagner’s law
The exceptions aside, what underlies the general tendency expressed in Wagner’s
law for the size of government to grow? There are explanations that focus on
(1) increased demand for public spending, (2) increases in the supply of tax
revenue, and (3) political-economy reasons, including extension of the voting
franchise and the arise of interest groups with common sources of income and
thereby common self-interested public-policy objectives.

Demand-side influences on the growth of government
Demand for public spending increases when governments are assigned responsi-
bilities to achieve social objectives.

Public goods
If public goods are normal goods, demand by voters and taxpayers increases with
income (with prices given). Wagner’s law implies that the income elasticity of
demand for public goods exceeds 1. The prisoners’ dilemma, information asym-
metries, and free-rider incentives that prevent efficient Lindahl supply result in
governments being given responsibility for financing and usually also supplying
public goods. Governments remain subject to asymmetric information about cit-
izens’ preferences concerning public goods (we do not expect governments to
use the Clarke tax to elicit information); however, compulsory taxes and gov-
ernment borrowing allow governments to supply public goods where no supply
may be possible if reliance were on voluntary payment. Demand for public goods
increases the size of government when growth of the middle class transforms pre-
vious private goods to public goods. For the wealthy landed classes, roads were
private on their estates and recreation was private on their personal croquet and
tennis courts, polo fields, and private hunting grounds. The sons of the wealthy
(more so than daughters) attended private (also called public) schools and there-
after exclusive colleges and universities financed by user prices. As the middle
class grew, services that had provided private benefit and had been privately sup-
plied for the rich became public goods collectively sought by the middle classes
through public finance. We recall the empirical observation known as Director’s
law, which is that public spending on public goods principally benefits the middle
class.

Externalities
As incomes increase, people become more bothered by and attentive to adverse
externalities. Clean water and, eventually, clean air become important. Resolving
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externalities associated with public health comes to be understood as important
for the quality of life. People also seek protection from the externalities of crime
and personal harassment – and from cigarette smoke of others when research
revealed that inhaling smoke from others’ cigarettes reduces the length and qual-
ity of life.

Social insurance and entitlements
The entitlements of social insurance increase public spending. There is more
to insure against when people have higher incomes and wealth because of the
greater relative personal loss of having little or nothing in a wealthy society. We
saw that income transfers to the poor and disadvantaged can be viewed as a public
good; government grows when people want more social equality (a public good).3

Demographics, health, and income transfers to the old
Demographics and health affect the size of government. Improvements in health
care result in people living longer. The increasing numbers of people who survive
to reach retirement age place demands on government to ensure that old people
live with dignity. When people live longer, demand increases for public financed
health-care entitlements for older people.

Paternalism and regulation
Demand for paternalistic policies and regulation increases with income. People
become less gullible and want protection from charlatans. For example, for con-
siderable periods, gullible people could be sold “snake oil” and other “medica-
tions” as a cure for various ailments. As income grew and education advanced,
people became more conscious of fraud and product safety. There was a demand
for government to regulate pharmaceuticals and drugs. Where decentralized gov-
ernment provided the opportunities, communities chose various other paternal-
istic policies consistent with sought-after standards of life.

Supply of revenue and the growth of government
These are demand-side influences on the growth of government. When gov-
ernment grows because of influences from the demand side and government
responds benevolently (there are no political or bureaucratic principal–agent
problems), benefit can be inferred from a government’s response to the demand
for increased public spending. People would express their demand through mar-
kets if possible: with markets failing to provide efficient outcomes because of
asymmetric information that impedes private payment for public goods and

3 For example, as incomes increased, child labor declined as parents sent children to school. After
significant numbers of parents had sent children to school, schooling was made compulsory and gov-
ernment schools were introduced or expanded to accommodate the needs of compulsory schooling.
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private resolution of externality problems – and if markets cater to demands that
societies paternalistically find unpleasant or regard as harmful – people turn to
government. However, governments then need the requisite revenue to fulfill the
designated responsibilities. Unavailability of tax bases and the Laffer curve limit
supply of tax revenue and thereby constrain growth of government – as does tax
evasion.

Yet, also, because of political and bureaucratic principal–agent problems and
fiscal illusion, governments can spend more than voters and taxpayers wish and
can choose spending from which taxpayers and voters do not benefit: when gov-
ernment grows because of increased supply of tax revenue, there is more ambiva-
lence about social benefits than when government grows because of increased
demand by voters and taxpayers for public spending.

How does the access of government to tax revenue increase? There are a
number of ways.

Growth of the tax base
Tax revenue grows when taxation opportunities expand. In the course of eco-
nomic growth, people come to have above-subsistence incomes that can be taxed.
Tax bases also expand when people who previously lived a self-sufficient life pro-
vide for themselves and their families through taxable market transactions.

Women in the labor market
The entry of women into the labor market expanded revenue opportunities for
governments. Women in the labor market earn taxable incomes, as do (in prin-
ciple) child minders and household domestic help that take over past traditional
household activities from the women who are working. Entry of women into the
workforce was, in particular, a response to men leaving the labor market for mil-
itary service during World War II in the mid-20th century. When the war ended,
the precedent for women working rather than staying at home had been estab-
lished. The availability of effective contraception beginning in the 1960s further
freed women to participate in the labor market. Because marriage no longer
implied the necessity of children – or an unpredictable number of children –
women could be relied on for stable labor-force participation. Further change
occurred to expand the tax base when women chose careers and deferred mar-
riage or chose not to marry, as well as when social norms changed so that mar-
riage and children and financial dependence on men were no longer necessary
attributes of a relationship.

Amenability of people to taxation
Advances in transportation and communication expanded tax revenue for gov-
ernments by allowing people to be taxed who had previously been out of reach
of government tax collectors. The growth of the corporate sector reduced self-
employment and increased the proportion of workers for whom employers
deducted taxation at source for delivery to government. The transactions costs
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of collecting taxes declined for governments and opportunities for tax evasion
declined for taxpayers.

Fiscal illusion
Fiscal illusion increases supply of tax revenue for governments because taxpayers
do not know that they are paying taxes and therefore do not seek to lower taxes
through political means. We observed in chapter 4 how taxpayers can be subject
to fiscal illusion regarding payment of indirect taxes and government borrowing.4

Political influences on growth of government
The third category of influence on growth of government is political.

Majority voting
Majority voting can increase growth of government. When a minority pays a
substantial part of taxes, the majority has an incentive to vote for more public
finance, and taxation and public spending increase.

Extension of the franchise
The franchise was originally based on ownership of property because the proper-
tied classes feared appropriation of their property through majority voting. The
franchise was extended when property was no longer the principal determinant
of incomes. After the franchise was extended, the majority still had an incentive
to vote to transfer to itself income from the minority. Nonetheless, we have seen
that the beneficiaries of government income transfers are generally the poor and
not the median voter. Conversely, Director’s law reflects the extension of the
franchise to the middle class. We also observed that coalitions can form between
the rich and the poor to tax the middle class: the rich thereby can have an incen-
tive to support the political party that favors extensive redistribution.

Voting by women
We also saw that women tend to vote in favor of expansion of the social insur-
ance role of government because of their vulnerability in the traditional family
to the loss of their husband who was the primary income earner. We noted the
evidence indicating that the extension of the franchise to women increased the
size of government.

Voting by government bureaucrats
Growth of government increases the size of the administering government
bureaucracy. The government bureaucracy wants growth of government for

4 Another source of fiscal illusion occurs through payment of property taxes. If people who rent do
not pay property taxes directly but rather the property taxes are included in the rent paid, renters
may not be aware that part of their rent payment is a tax to the government.
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self-interested reasons. Reflecting voting by government bureaucrats, voter sup-
port in constituencies in or around capital cities is generally greater for politi-
cal parties that favor growth of government. We can envisage the consequences
for growth of government if a majority of voters were government employees
whose salaries are paid for through tax-financed public spending. Growth of gov-
ernment feeds back on itself. Larger governments require larger bureaucracies,
which have more bureaucrats who vote for a political party that favors high taxa-
tion and larger government budgets. We noted proposals to limit voting rights of
employees of government bureaucracies on fiscal issues.

Fiscal federalism and centralized government
Fiscal federalism facilitates growth of government when centralization of taxa-
tion reduces competition among governments through choice of location. Tax
competition does not restrain tax increases. There is less demand for account-
ability and transparency when governments in subjurisdictions spend revenue
provided by the federal government. Public spending can increase through
“holdups” and moral hazard. It is also the case that with centralized government,
public spending can increase when the common pool of tax revenue is controlled
through majority voting.5

Interest groups and the size of government
Interests groups, particularly often associated with international trade, have influ-
enced the size of government.

Market specialization and interest groups
Markets allow specialization in production – which, as we have noted, was called
by Adam Smith division of labor. The specialization provides incentives to form
special-interest groups whose members have a common interest in rent seeking.
Outcomes of rent seeking are influenced by asymmetries between political effec-
tiveness of voters and interest groups. The collective-action issues that we were
addressed in chapter 3 arise: because of income effects, larger groups contribute
more to the collective objective of influencing policy decisions; however, smaller
groups have advantages in monitoring deviations from cooperation and members
of income-based interest groups are motivated by larger stakes in the outcome
of political persuasion than individual voters, who have smaller stakes in each
policy issue and who confront multiple interest groups, each focused on influenc-
ing political decisions on their particular issue. The organizational advantage of

5 In the United States, the growth of government in the 20th century was accompanied by change in
the fiscal federal structure of taxation. At the beginning of the 20th century, spending by the federal
government was half of the spending of state and local governments; at the end of the 20th century,
the proportions had reversed, with the federal government spending twice as much as state and
local governments.
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interest groups in collective action results in public policy and public spending
that increases the size of government. A source of the growth of government is
therefore the specialization in production associated with markets, through inter-
est group activities.

Protectionist policies
Income-based interest groups have had particular advantages when the common
source of income has been in an industry that competes with imports. Rents were
often created through protectionist international-trade policies. The protectionist
policies increased the incomes of people with capital or skills specific to employ-
ment in import-competing industries. In general, more voters lose from protec-
tion of an industry than gain. Protectionist policies, however, were rarely the
focal issue of an election, leaving protectionist decisions to political discretion.
The protectionist policies were assisted by framing because the policies could be
explained as required to prevent foreign competition “decreasing our own peo-
ple’s incomes” or “depriving our own people of jobs.”6

Liberalization of international trade
As they become wealthier, people diversify their income sources, through asset
diversification by buying stocks and bonds. The asset diversification spreads risk
and so provides insurance against declines in income from any one source. A
person whose diversified sources of income match the components of national
income wants national income to be maximized, which is achieved by the efficient
policy of free international trade. Special-interest groups with narrowly based
income sources thus decline in prominence as asset diversification increases,
as then does the demand for special-interest policies. Although calls for pro-
tectionist policies do not cease, by the beginning of the 21st century, govern-
ments in high-income countries had withdrawn considerably from restricting

6 The U.S. Civil War is a case where common interest in trade policy was geographically concen-
trated. Although usually predominantly associated with the issue of slavery, the U.S. Civil War
also involved differing positions of North and South on international trade policy. The compar-
ative advantage in international trade of the United States and also, in particular, the compara-
tive advantage of the South with regard to the North, was in agriculture (tobacco and cotton) for
which slaves were specifically used. The industrial North benefited from protectionist policies for
its manufactured-goods industries, in which the United States had a comparative disadvantage in
world markets but in which the North had a comparative advantage relative to the South. The South
benefited from free trade, which enabled its agricultural exports to be sold abroad at higher relative
prices in foreign markets than could be obtained if, because of protectionist policies, international
trade did not take place and trade was restricted to within the United States, with the South’s agri-
cultural goods being traded domestically for the North’s industrial manufactured goods. However,
also, before the Civil War, the tariff was the principal source of revenue for the federal government
(an income tax was introduced by the North in the course of the war; see footnote 2). Before the
Civil War, the tariff was thus used for revenue purposes. The debate over the tariff was therefore
not only about protectionism but also about the size of government through the revenue that would
be available to the federal government.
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international trade. Trade liberalization had taken place through a process of
“exchange of market access,” whereby in multilateral agreements governments
had reduced protectionist barriers and had allowed each others’ exporters to
sell in their respective domestic markets. Domestic import-competing industries
were exposed to foreign competition, which entailed a political cost through
loss of political support, but at the political gain of increased incomes in export
industries. “Exchange of market access” resulted, therefore, in liberalization of
international trade. Domestic-asset markets had at the same time expanded and
become integrated into an international capital market: the further asset diver-
sification opportunities additionally diminished the incentives to call on gov-
ernments to choose protectionist policies that increase narrowly based special-
interest incomes.7

International trade policy and size of government
Does openness of an economy – or the value of international trade relative to
national income – increase the size of government? That is, is greater social insur-
ance sought and provided when a country relies more on international trade –
that is, when reliance on transactions with foreigners increases. Our view of social
insurance has been in terms of the uncertainty confronting people behind a veil
of ignorance before they know who they will be and before they therefore know
their income-earning opportunities. After people have emerged from behind the
veil of ignorance, they confront uncertainty about their incomes because of the
possibility of changes in relative prices. In particular, people earning incomes
from industry-specific skills and capital gain when the relative price of the indus-
try’s output increases and conversely lose when the relative price of the industry’s
output falls.

In principle, uncertainty about personal incomes due to changes in domestic
relative prices should affect the demand for social insurance and public spending

7 Multilateral trade liberalization was facilitated by the Most-Favored–Nation Clause of international
trade agreements, which requires that reductions in import duties (or tariffs) provided to imports
from one country automatically apply to imports from all countries with which a country has an
international trade agreement. A concern of governments was that if they entered into a bilateral
agreement to liberalize trade, the “concessions” that they receive from the foreign government
that is the partner in the bilateral agreement would be rendered valueless by the foreign govern-
ment offering superior “concessions” to another governments in another bilateral agreement. For
example, in a bilateral agreement for exchange of market access, a government could receive a con-
cession of a 20 percent reduction in a foreign government’s import duties. Then, in a new bilateral
agreement with another country’s government, the same foreign government could proceed to pro-
vide a 30 percent reduction in import duties. The 30 percent reduction in import duties devalues the
worth of the original agreement with the first country, whose exporters are disadvantaged by only
having a 20 percent reduction in import duties. The Most-Favored–Nation Clause of international
trade agreements ensures that trade “concessions” received in the process of exchange of market
access are not devalued because a reduction in duties that applies to one country also applies to
other countries. Because of the Most-Favored–Nation clause, international trade agreements have
been multilateral rather than bilateral. Broadly based liberalization of international trade in conse-
quence took place.
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no differently than uncertainty due to changes in world relative prices. Nonethe-
less, there are differences in public-policy responses.

Protectionist policies close an economy from international trade and thereby
also from foreign-originating changes in relative prices of traded goods. People
earning incomes in import-competing industries gain at the expense, however, of
income losses for the economy at large (because of the inefficiency of the protec-
tionist policies shown in chapter 4).

Protection can also be described as a social-insurance contract: the contract
stipulates that an industry disadvantaged by changes in foreign prices will receive
compensation through import duties that protect the industry against the cheaper
imports. Consumers at large, of course, would gain from the cheaper imports: the
social-insurance contract is restricted to income redistribution to benefit people
earning income in import-competing industries.

As an alternative to protection, governments can directly provide social insur-
ance based on changes in world prices (or the terms of trade). Import competition
is an arbitrary reason for a reduction in income or losing a job: nonetheless, fram-
ing creates opportunities for social insurance to be provided because of changes
in world prices. When events that change incomes have origins outside the coun-
try, people whose incomes decline can be perceived – and portrayed – as meriting
compensation because foreigners are to blame. A case is then made for income
protection against income or job losses due to change originating abroad, in addi-
tion to the social insurance that exists.8

The empirical evidence suggests that more open economies tend to have larger
governments expressed in greater social spending relative to national income.
The reason can be additional social insurance when incomes are exposed to
change through international trade. Another explanation is that whereas per-
sonal incomes in traded-goods industries are subject to risk, public spending can
be regarded as risk-free: risk-aversion is therefore proposed as a reason for larger
government when an economy is more open.9

The size of government depends on the various different influences that we
have noted. The Scandinavian welfare states, which have the largest size govern-
ment because of their extensive social insurance contracts, are open economies:
however, there is no necessary link between their being open and the decision to
adopt a comprehensive social insurance contract.

8 For example, in 1974, the U.S. government implemented Trade Adjustment Assistance, which pro-
vides an entitlement to an income transfer contingent on workers having lost their job because of
import competition. There have been similar programs elsewhere. The number of beneficiaries of
such programs is generally small relative to beneficiaries of more general unemployment benefits
because of the need to certify that a job loss occurred specifically because of import competition
and not for another reason.

9 If government size is defined to include interventionist policies, governments that are large in
being interventionist can also be expected to be interventionist in international trade, which
results in a negative relationship between size of government and openness to international
trade.
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B. Social benefit and the growth of government
We have identified different reasons for the growth of government that occurred
in the 20th century. All the various reasons matter. Empirical determination of
the significance of the different reasons is hindered by simultaneity in the occur-
rence of the different effects. Demand for public spending as well as public pol-
icy grew, tax bases expanded to supply increased revenue for governments, and
growth of government was influenced politically by changes through voting and
the rent seeking of special interests. We now ask the question:

Has growth of government been socially beneficial?

The answer depends on the time dimension; we shall consider two. First, we look
at the growth of government beginning in the 18th century when Adam Smith
lived. Then, we shall look at data on the growth of government in the latter half
of the 20th century.

Benefits of growth of government since Adam Smith
As noted in chapter 1, Adam Smith described virtue and social benefit through
markets. Markets have indeed provided social benefit since the time of Adam
Smith, and those societies that sought to progress without markets were unsuc-
cessful (hence, Hayek’s case for the market). However, not only markets but
also the public finance and public policy of government have brought substan-
tial social benefit. The growth of government in high-income societies since the
time of Adam Smith has facilitated the high incomes by providing the rule of law,
allowing supply of public goods, and resolving externality problems. Paternalistic
public policies have addressed hyperbolic discounting, bounded rationality, and
framing (such as arise in the Allais paradox), and there has been resolution of
issues of censorship and associated inconsistencies between Pareto efficiency and
free choice (in ways in which not everyone may agree). Absence of private insur-
ance for personal incomes has been addressed through social insurance, which
has reduced insecurities of life through the government-provided entitlements.
For ordinary people at the time of Adam Smith, life was lived under harsh mate-
rial conditions. The only people who might hark back with nostalgia to the time of
Adam Smith when the role of government was miniscule are the descendants of
those who would not have been ordinary people but rather would have enjoyed
lives of hereditary privilege.10

10 The benefits of the growth of government between the 18th and 20th centuries for high-income
societies were documented by Peter H. Lindert in his 2004 book, Growing Public, which also
provided the data in tables 10.1 and 10.2. Benefits from growth of government through colonization
depended on the identity of the colonizer. In many cases, colonization was extremely disadvanta-
geous for the local peoples. For example, on the case of the Belgian Congo, which was the personal
domain of King Léopard II of the Belgians, see Adam Hochschild (1998).
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TABLE 10.3. INCREASE IN PUBLIC SPENDING 1960–90

Large Medium Small
governmentsa governmentsb governmentsc

1960 1990 1960 1990 1960 1990

Government spending 31.0 55.1 29.3 44.9 23.0 34.6
Consumption 13.2 18.9 12.2 17.4 12.2 17.4
Transfers and subsidies 11.9 30.6 10.4 21.5 6.9 14.0
Interest 1.5 6.4 1.3 4.2 1.3 2.9
Investment 3.1 2.4 3.2 2.0 2.2 2.2

a Large governments had public spending more than 50 percent of GNP in 1990
(Belgium, Italy, the Netherlands, Norway, Sweden).

b Medium-sized governments had public spending between 40 and 50 percent of
GNP in 1990 (Austria, Canada, France, Germany, Ireland, New Zealand, Spain).

c Small governments had public spending less than 40 percent of GNP in 1990
(Australia, Switzerland, United Kingdom, United States).

Source: Tanzi and Schuknecht (2000).

Growth of government in the latter half of the 20th century
We now turn to the growth of government in the latter half of the 20th century.
Table 10.3 shows the growth of government through public spending between
1960 and 1990. Growth of government through public spending, of course, ex-
cludes the growth of government through regulation and paternalistic policies.11

In table 10.3, high-income countries are categorized according to whether gov-
ernment spending was large, medium, or small relative to the countries’ GNP.
Between 1960 and 1990, public spending increased for each group of countries.
For the countries with large governments, public spending increased from 31 to
55.1 percent of GNP. In the medium-sized government category, government
spending increased from 29.3 to 44.9 percent. In the small-sized government
group, government spending also grew, from 23 to 34.6 percent.

The increases in the size of government relative to GNP for the categories of
countries are:

Large governments Medium governments Small governments
67% 53% 50%

11 The data in table 10.3 are from a study by Vito Tanzi and Ludger Schuknecht, Public Spending
in the 20th Century (2000). The study was undertaken when both researchers were with the Inter-
national Monetary Fund in Washington DC. Tanzi was the longstanding head in the International
Monetary Fund of the Fiscal Affairs Department, which has the responsibility of evaluating taxa-
tion and public-spending policies in countries worldwide.
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Table 10.3 shows the composition of the growth of public spending. In all three
categories of countries:

� Government consumption expanded. Government consumption consists of
government spending on itself. Included is the financing of the government
bureaucracy and the general expenses of government.

� Transfers and subsidies expanded. The publicly financed payments made by
governments to redistribute income are subject to the inefficiencies of the
leaky bucket of redistribution and moral hazard, to the problems of voting
and political decisions, and to adverse selection if immigration decisions can
be made in response to social benefits.

� Interest payments expanded. The increased interest payments are the con-
sequence of increased bond financing of government spending. Deferred tax
payments because of government borrowing are subject to fiscal illusion and
intergenerational opportunism.

� Public investment, which includes public goods, was a relatively small part
of public spending and did not expand.

The time dimension for evaluation
The social benefit of the growth of government therefore depends on the time
dimension for evaluation. Growth of government was beneficial from the begin-
ning when social responsibilities of government were initially minuscule and rev-
enue, in any event, was lacking. However, it appears that substantial parts of the
growth of government in the second half of the 20th century cannot be identified
as socially beneficial.

C. Hobbes and Locke on the desired nature
of government
The English philosophers, Thomas Hobbes (1588–1679) and John Locke (1632–
1704), expressed diametrically opposed views on the nature of desirable gov-
ernment. The source of their differing views on desirable government was their
opposing views of the nature of people.

Hobbes on the nature of people and government
In his book, Leviathan, which was published in 1651, Thomas Hobbes made a
case for a ruler with absolute authority over all people. All people should real-
ize, claimed Hobbes, that it was in their personal interest to be subservient to a
leviathan ruler. For Hobbes, the leviathan was required because of the nature of
people, whom he regarded as cruel and disrespectful to one another. The abso-
lute control of a leviathan ruler was necessary to control people’s base instincts.
Without the order imposed by the leviathan, there would be anarchy. Life would
be “brutish” and “short,” the rule of law would be absent, property rights would
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not be respected, and all people would contest all things. Neither life nor property
would be safe. Hobbes viewed humanity as divided into people who were greedy
or lazy. He viewed all people, regardless of whether they are greedy or lazy, as
seeking power over others. Times of peace arose only because people feared
retaliation from those whom they might harm or whose property they might take.
Therefore, peace could not be based on goodwill among people but rather relied
on defense and security for protection from the evil designs of others. Hobbes’s
absolute ruler or leviathan would ensure the rule of law, thereby allowing a civi-
lized society to exist. The power of the leviathan would be absolute, permanent,
and hereditary. The leviathan would own all property. The property would not be
contestable because hereditary power is not contestable. Untrustworthy human
nature thus made surrender to the leviathan the sole rational response if indi-
viduals were to live in a secure, civil society. Hobbes wrote centuries before
the prisoners’ dilemma was formally set out. Yet, he was stating the idea that
people left to their own independent decisions would not beneficially cooper-
ate, whereas voluntarily imposed coercive authority (we recall the paradox of
gain through coercion) would improve the quality of everyone’s life. Although
Hobbes was justifying government by absolute hereditary monarchy, his posi-
tion also applies when people are called on to be subservient to decisions made
by majority voting; just as people would be subject to the leviathan as absolute
ruler, so under majority voting the minority is subjugated to the decisions of the
majority.

Locke on the nature of people and government
John Locke, also like Hobbes an English philosopher, provides us with a view
of government that is the exact opposite of that of Hobbes. In his book, Two
Treatises of Government, published in 1690, Locke made the case for a govern-
ment that is accountable to the people. Locke viewed the natural state of men
and women as being personal freedom. Every individual was entitled by natural
law to be free of the imposed order of others, including being free of Hobbes’s
leviathan. As did Hobbes, Locke also appealed to human reason to justify his
position. Locke proposed that the exercise of reason led men and women to
understand that the state of nature was civilized rather than anarchic and mur-
derous as Hobbes proposed. Through their abilities to reason, men and women
would understand the natural right of possession. Lives and property thus would
be respected without a need for the leviathan. People would naturally understand
that if they failed to respect the life and property of others, they could not expect
others to respect their own life and property. Locke thus proposed that the inef-
ficient outcome of the Nash equilibrium of the prisoners’ dilemma of anarchy
would be avoided by mutual consent based on reason – although, like Hobbes,
he did not formally set out the prisoners’ dilemma. For Locke, the natural right
of a man and a woman to freedom superseded the authority of any government.
Government was the creation of the people and should be subservient to the peo-
ple, not the other way around as Hobbes proposed. The authority of government
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rests in the people. Locke declared that “no government can have a right to obe-
dience from a people that have not freely consented to it” (Locke, 1690/1960, II,
paragraph 192). Political decision makers are accountable to the people, and the
people have the natural right to remove and change their political decision mak-
ers at will if the politicians “be so foolish, or so wicked, as to lay and carry on
decisions against the liberties and the properties of the subject.”

Box 10.1 Hobbes and Samuel

Hobbes referred extensively in his book to biblical writings. The centerpiece
of his case for the leviathan was from the Book of Samuel I, which recounts
how, some 2,500 years before Hobbes, representatives of the tribes of Israel
had come to the prophet Samuel requesting a king “as other peoples had.”
The 12 tribes of Israel were united by common ancestry and common history
but had had no king. They had not needed a king (another person) to make
laws and to rule over them because predetermined principles of the rule of
law governed their behavior. In voluntarily asking for a king, the tribes were
exemplary for Hobbes’ case for the leviathan. Samuel’s response to the tribes’
request for a king was, therefore, extensively quoted by Hobbes (1651/1962,
pp. 155–6). Samuel declared to the tribes that a king would take their sons
and use them as personal charioteers and would take their daughters as per-
fumers, cooks, and bakers; he would take their fields, their vineyards, and their
best olive trees, which he would give to those close to him; he would take
10 percent of their animals and other wealth; and they would be the king’s ser-
vants. Hobbes quoted Samuel’s response under the heading, The Rights of the
Monarch from Scripture. Samuel’s response was presented by Hobbes, there-
fore, as defining the rights of the leviathan. Hobbes presented Samuel’s reply
as normative, in indicating how people should behave toward the leviathan.
Had Hobbes continued his quote from Samuel for one additional sentence, he
would have reached Samuel’s warning: “You will regret the day that you chose
a king to rule over you.” Samuel had not been normatively setting out the
rights of the leviathan but rather had been predicting the dire consequences
for personal freedom of appointing a king.12

Hobbes on liberty
Did Hobbes not care about the liberty of people? In his book, Leviathan, Hobbes
devoted a chapter to “the liberty of subjects.” He observed that much store is

12 The representatives of the tribes came to Samuel asking for a king to be appointed. They were not
anarchically contesting from which tribe the king would come. They wanted a king so that there
would be cooperation in defense. The purpose of the king was efficiency in supply of the public
good of national security. Samuel’s focus in his reply was on social justice. Samuel predicted that the
king would appropriate wealth for himself and would take and redistribute to his sycophants the
people’s property (the animals, fields, vineyards, and olive trees that are the wealth of an agrarian
society).
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put in personal liberty but that “the liberty which writers praise, is the liberty of
sovereigns, not of private men.” He declared that fear and liberty are “consistent”
because fear of the leviathan was the only means of civilizing people to free them
of the evil inclinations of each other. Hobbes used the analogy of a ship that
would sink if possessions were not thrown overboard. People were free to not
throw their possessions overboard (or to not give ownership to the leviathan),
but the ship would then sink and possessions as well as life would be lost.13

D. Restraint on government
We have seen that growth of government can be excessive. Hobbes and Locke
(and Samuel) gave us views of government. Do the different views of government
imply a case for restraint on government?

The encompassing interest of the leviathan
Hobbes made the case for imposed order of government through the leviathan.
Yet, we may well ask, from where does the leviathan come? Ostensibly, the
leviathan is someone from the same population of people who Hobbes believed
are in need of protection from one another because of their “base and evil
instincts.” Do we require the Thomas-à-Becket effect to ensure a benevolent
leviathan? As did Thomas-à-Becket on taking the role of authority, the leviathan
could leave his or her previous debased personality behind – for otherwise social
justice under the rule of the leviathan would not be assured. Hobbes’s hope was
that the leviathan would seek efficiency because of an encompassing interest in
owning everything and controlling everyone. The leviathan requires information
to achieve efficiency. Markets would provide the information. Without markets,
the recourse of the leviathan is to cost-benefit analysis and centralized ordinances
and directives. Because of the impediments to efficiency through centralized
imposed order, the leviathan might be led to introduce markets. The spontaneous
order of the market would then replace the leviathan’s imposed order and the
leviathan would lose his or her hold over society. Indeed, the leviathan would be
expected to fall because economic freedom in general is the precursor of political
freedom.14

13 Hobbes was evidently influenced by the Book of Jonah. He mentioned Jonah. When asked to go
to the city of Nineveh and call on the inhabitants of the city to repent from evil, Jonah refused
and instead went to the port of Jaffa and embarked on a ship with the intention to flee. A storm
threatened the ship and everyone threw their possessions overboard, hoping to raise the ship in
the water. Only when Jonah allowed himself to be thrown overboard did the storm subside. The
analogy proposed by Hobbes is not complete because throwing possessions overboard was not
sufficient to save the ship and, indeed, was unnecessary.

14 The private ownership required for exchange in markets is inconsistent with the leviathan own-
ing everything. The leviathan’s last resort might be to tell the people, “You manage the collective
property and go ahead and trade in markets but I shall continue to own everything and, in giving
you economic freedom, be aware that I am not giving you political freedom.” This is consistent with
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Predicting demise if the economic freedom of markets were introduced, the
leviathan may persist with centralized imposed order. The social objective of effi-
ciency is not then achieved, nor is social justice. A society cannot place all hope
in the Thomas-à-Becket effect if, as Hobbes proposed, all people are by nature
either greedy or lazy: a greedy person and not a lazy person will have succeeded
in becoming the leviathan. We therefore conclude that:

Society needs protection against Hobbes’s leviathan.

Locke’s accountable government
Locke’s government is accountable to the people and can be recalled by the will
of the people.15

Although accountable, Locke’s government can avoid transparency. Trans-
parency is limited by rational ignorance, fiscal illusion, and free-riding incen-
tives in acquisition of information. Taxpayers and voters can then confront the
political and bureaucratic principal–agent problems of representative govern-
ment that allow growth of government without social benefit: governments can
spend tax revenue on themselves; income redistribution can expand against the
background of leaky buckets and moral hazard as well as political influence, rent
seeking, and majority voting; and, against the background of fiscal illusion, inter-
est payments increase because of government borrowing. We might therefore
conclude:

Society needs protection against Locke’s government.

Constitutional restraint
Whether the concept of government emanates from Hobbes or Locke, the ques-
tion is:

How can society protect itself from growth of government that taxpayers
and voters do not want?

the organization model of workers’ management, in which workers choose employment but do not
own capital. The governments of communism succumbed when they attempted to restrain polit-
ical freedom by keeping the monopoly on power but began to allow economic freedom through
markets. The successful examples of workers’ management in the kibbutz in Israel were voluntary
forms of collective organization.

15 Locke did not propose one-person, one-vote democracy. He viewed property owners as electing
the government. In a society with concentrated wealth (and where wealth was, for the most part,
land), one-person, one-vote democracy could result in appropriation of the property of the landed
rich by the landless poor (see chapter 6). Locke viewed the limitation of the right to vote to the
landed classes as a means of protecting property rights. Locke believed that the landed rich would,
by reason, ensure a benign and enlightened government that did not abuse individual freedom and
that protected all people’s rights of ownership.
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Restraint on growth of government can be sought through a constitution.
A constitution overrides the authority of government by subjecting people in
government to designated rules of behavior. A constitution also overrides the
will of the majority when majority voting takes place by protecting the rights
of the minority. A constitution is part of a two-stage collective-decision-making
process. The rules that restrain the actions and decisions of government are set
out in the constitutional first stage of collective decision making. After the con-
stitution has specified the scope of permissible behavior of government or the
allowable behavior of the majority, political and collective decisions are made
from alternatives in the second stage. Requirements for changing a constitution
are more stringent than for changing the second-stage government decisions and
laws. There is greater permanence and thereby stability in the first-stage consti-
tutional phase of decision making.

The constitution protects people from government and the constitution is
itself protected from government.

Time-distancing of constitutional choice
A constitution should be free of personal self-interest. Yet, because a constitution
is designed by people, the dilemma arises that would confront Hobbes regard-
ing the honesty and integrity of his absolute leviathan ruler. How can a society
ensure that the designers of the constitution will be forthright and honest and
place the public interest before their personal self-interest? A solution is time-
distancing of constitutional choice. The constitution should not come into effect
until some distant time in the future. The distancing in time before implemen-
tation of a constitution ensures that present self-interest of the designers of the
constitution does not enter into the contents of the constitution. The expectation
is that people who self-interestedly control present government will recognize
the benefits to future generations from the limitations on political discretion
imposed by the constitution and will agree to the introduction of the constitu-
tion to restrain future political decision makers. The present designers of the
constitution may be unwilling to support implementation of the constitution dur-
ing any period when they might conceivably be in office. Separation between
design and implementation thus protects the constitution by delaying implemen-
tation to a time beyond the time horizon of present-day political interests. The
constitution will bind on future generations for whom the constitution is prede-
termined (including rules for making amendments to the constitution). Ideally,
a constitution should have the characteristic that if unborn generations could
have participated in the design of the constitution, they would have agreed to
its provisions. The virtue of the constitution is precisely that it comes bequeathed
from a point of time in the past so that contemporary special interests, who may
wish to make changes for their own advantage, are unable to manipulate the
constitution. A formal constitution is not required if past laws and precedents
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provide the rule of law and impose limitations on the decisions that governments
can make.

Ulysses and the sirens
In chapter 2, we saw that principled politicians who are caught in a prisoners’
dilemma benefit from a restraint placed on their own behavior. Or, for reasons
of lack of self-control or hyperbolic discounting, politicians may not agree to the
tying of their hands but they may nonetheless wish that the provisions of a consti-
tution designed in the past were present and tied their hands. In Greek mythol-
ogy, the legend of Ulysses describes the sirens who live on an island and whose
songs charm to the extent that mariners feel compelled to throw themselves into
the sea. Knowing the fatal attraction of the sirens, Ulysses had his sailors tie him
to the mast of the ship. The sailors placed wax in their ears. The story of Ulysses
and the sirens is a metaphor for government imposing voluntary restraint on
itself. In voluntarily constraining himself and seeing to it that the sailors were
likewise constrained and thereby protected from their own lack of self-control,
Ulysses saved his own life and the lives of the sailors. Ulysses resolved a time-
inconsistency problem. He knew that if the songs of the sirens were heard, he
and the sailors would be drawn to collective misfortune. By constraining himself,
Ulysses avoided behavior that would provide present benefit but which he knew
he would ultimately regret. Ulysses avoided the impulsive behavior of hyperbolic
discounting. In other circumstances, Ulysses and the sailors may not be in the
same boat and the sirens may have special gifts for Ulysses. Even though Ulysses
then may not agree to bind himself, he may agree to a constitution that binds a
future ruler.

Zero-based budgeting
We conclude our consideration of restraint on government by noting the con-
cept of zero-based budgeting. Under zero-based budgeting, cost-benefit analysis
applies not only to increases in public spending but also the costs and benefits of
government spending are evaluated beginning with the first dollar. Zero-based
budgeting thus asks for evaluation of the costs and benefits of an entire preex-
isting government department and not merely justification for additional spend-
ing. For example, if the government budget provides for three preexisting deputy
directors in a government department, zero-based budgeting allows discussion of
whether the costs of salaries and amenities for the preexisting deputy directors
are justified by the benefits to taxpayers. A justifying statement of the benefits
to taxpayers is thereby required, even if no market exists to value the benefits.
Governments do not generally use zero-based procedures. However:

Zero-based budgeting would provide transparency for taxpayers and voters
wishing to judge whether public spending is desirable and would thereby act
a prospective constraint on the size of government.
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10.2
Cooperation, Trust, and the Need
for Government
Cooperation and trust in a society determine the extent of the need for govern-
ment. To consider the roles of cooperation and trust, we return to the views on
government of Hobbes and Locke. Hobbes viewed a society as positioned on
a scale from anarchy to order. Anarchy was undesirable; therefore, because of
the contentious nature of people, the leviathan was required to impose order.
For Locke, the spectrum of choice was different. Locke viewed a society as posi-
tioned on a scale from individual freedom to repression. The objective was indi-
vidual freedom, which is the natural right of men and women. Therefore, Locke’s
government does not tell the people what to do. Rather, in principle, the people
tell Locke’s government what to do – there are principal–agent problems but
acknowledging principal–agent problems acknowledges that citizens and taxpay-
ers are the principals and that government is the agent.

Hobbes and Locke presented contrary views of human nature. Hobbes viewed
people as greedy or lazy and in need of the restraint of the imposed order of the
leviathan. Locke’s vision requires voluntary cooperation and trust among people.
Otherwise – indeed, as Hobbes proposed – a government is required that limits
the freedom of individuals. The freedom that the government would limit is the
option not to cooperate in the prisoners’ dilemma and if possible the freedom not
to act in untrustworthy ways.

Is the voluntary cooperation and trust required by Locke for freedom from
government attainable or feasible? Or, as Hobbes proposed, does the absence
of cooperation and trust among people entail a need for the restraining hand of
government – or, in Hobbes’ terminology, a need for the leviathan?

A. Prospects for voluntary cooperation
Locke’s view of personal freedom requires that people escape the prisoners’
dilemma voluntarily by “natural reason.” An appeal to rational behavior as “nat-
ural reason” does not solve the problem of the prisoners’ dilemma: the inefficient
Nash equilibrium of the prisoners’ dilemma is the consequence of rational behav-
ior. To voluntarily escape the prisoners’ dilemma, people have to convince other
people that they will behave irrationally by not choosing the dominant strategy
of not cooperating – and they need to be convinced that other people will also
not behave rationally.16

16 Recall that the Nash equilibrium is attained through rational behavior whereby people maximize
their expected utility subject to other people’s anticipated rational behavior, under conditions of
complete information where everyone can predict the rational behavior of everyone else.
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Commitment to cooperate
Voluntary cooperation can be achieved in the prisoners’ dilemma if people can
make a credible commitment to cooperate. It is not enough to promise to coop-
erate. Merely promising to cooperate is “cheap talk.” Rational behavior in the
one-time prisoners’ dilemma is to promise to cooperate and to behave rationally
to maximize utility by not cooperating.

A promise to cooperate is made credible by introducing an additional benefit
or cost that makes cooperation the best personal choice. An example is a penalty
for not cooperating imposed by government, as we considered for solving the
problem of anarchy. Now, however, we are not looking to government to enforce
a solution to the prisoners’ dilemma; we are looking for voluntary cooperation.

A credible commitment to cooperate can take the form of individuals deposit-
ing a sum of money with an outside party. Any person who subsequently fails to
keep the promise to cooperate loses the deposit. The amount of money deposited
with the outside party needs to be greater than the gain from not cooperating. In
former times, cooperative outcomes were sustained along these lines by exchange
of hostages or by strategic marriages. The hostages were generally never harmed.
The purpose of the hostages was to change incentives so that cooperation is ratio-
nal behavior.

“Exchange of hostages” or the holding of money by outside parties is not a
practical means of enforcing voluntary cooperation among individuals in a mod-
ern society. Social interactions are too anonymous to be resolved in this way: too
many anonymous people are interacting with too many other anonymous people.
Every person in a society would have to find a way of making a credible commit-
ment to cooperate with every other person. Spurious claims of non-cooperative
behavior could arise. An outside party required for this complex arrangement
(for example, to resolve disputed claims of non-cooperative behavior) is sugges-
tive of a government and we are looking for cooperation without government.

A repeated prisoners’ dilemma
When introducing the prisoners’ dilemma, we observed that cooperation can be
rational behavior if interactions are repeated over time. Two people may be
required every day to make a decision whether to make a contribution to financ-
ing the supply of a public good. In this repeated game, the prisoners’ dilemma
game is played over and over again. People will cooperate and not free ride if the
following conditions are satisfied:

� The interaction is indefinitely repeated into the future.
� Individuals do not discount the future too much; that is, the future is rela-

tively important for both people.
� The identity of the people who are involved in the interaction will forever

remain the same, and the people interacting under the conditions of the
prisoners’ dilemma know this.
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Under these circumstances, rational individuals will cooperate. The escape from
the prisoners’ dilemma occurs because it is in the self-interest of both individuals
to have a reputation for cooperating. If each person knows that the other is a
person who always cooperates, and if each person knows that the other person
knows of the reputation for cooperating, then the reputation of each individual
as cooperating leads the other to likewise cooperate.17

The simultaneous presence of these three conditions is required to provide a
rational escape from the prisoners’ dilemma. If these conditions are not simulta-
neously satisfied, in the quest to achieve a cooperative equilibrium, each person is
setting out to convince the other that he or she is irrational. The principal imped-
iment to cooperation is the anonymity of a large society, which diminishes the
value of personal reputation. We also saw that in the dictatorship game when
decisions are completely anonymous, people tend to keep all or large parts of the
money. They are generous when their behavior is not completely anonymous and
they are generous in the ultimatum game because they fear retribution.

Rational people who know one another and who care about the future should
cooperate in an infinitely repeated prisoners’ dilemma; however, in interaction
between two people, one person nevertheless might choose to behave oppor-
tunistically and not cooperate. The other person then needs to decide how to
respond to the opportunistic behavior. One possible response is a strategy known
as tit-for-tat. The strategy is to preannounce reciprocity. The response to coop-
eration is thereby declared to be further cooperation and the response to fail-
ure to cooperate is declared to be retaliatory non-cooperation. The retaliation
of non-cooperation may continue for a preannounced number of future inter-
actions. With future benefits sufficiently valued, the losses from opportunistic
non-cooperation imposed by tit-for-tat make sustained cooperation a personally
rational response. Again, anonymity is the problem. If tit-for-tat is to be an effec-
tive deterrent to non-cooperation, individuals must know with whom they will
be interacting in the future. Otherwise, the threat of future punishment through
tit-for-tat has no value. That is, the threat of retaliation has to be personal to
be effective. Enforcement of voluntary cooperation through tit-for-tat is thus
appropriate for personal interactions but not for interactions in a population of
anonymous people. At the level of society, tit-for-tat cannot solve the prisoners’
dilemma.

People may cooperate to seek social approval. The cooperation needs to be
visible to others. Cooperation then has a similar role to reputation. If the quest

17 We noted in chapter 1 that if the number of interactions is finite, there is no value to reputation
in the last interaction and, by backward induction, there is then no value at all to cooperation in
any round of interaction. If people do not know the number of times interactions will be repeated,
reputation has value because of the prospect of continued interaction. The second condition for
cooperation, that people sufficiently value benefits in the future relative to the present, is required
to ensure that reputation has value. The third condition for cooperation that people know with
whom they are interacting is required because if interactions are anonymous, there is no value to
reputation from cooperating.
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for social approval is to be the basis for cooperative behavior, people cannot live
in anonymous societies in which no one knows who they are.

We have observed that people cooperate in public-good experiments. Con-
trary to the predictions of the prisoners’ dilemma, anonymous people also coop-
erate in real life. They contribute to charity, do not litter, and join collective-
action groups with objectives such as protection of the environment. When choos-
ing to cooperate in large anonymous populations, people are not attempting to
acquire personal reputations, nor are they seeking social approval by impressing
others. Rather, cooperative behavior can only be due to self-esteem or ethical
self-restraint. Cooperative behavior is then expressive in confirming self-identity
or is the consequence of life lived according to ethical bounds on personal behav-
ior. The structure of personal rewards has changed so that maximal personal
benefit is no longer obtained from exploiting others but rather by cooperating
with others. Such a changed personal reward structure was present when we
described ethical people confronting opportunistically rational people in the pris-
oners’ dilemma and when people derive utility from giving charity.18

B. Social norms and trust
People in a society may voluntarily cooperate because of a social norm of coop-
eration. The social norm leads people to expect that trust will be reciprocated.
Thus, in the prisoners’ dilemma, even if people are anonymous, social norms may
lead people to make the judgment that the other person will cooperate.

Social norms of reciprocal trust can replace personal reputation as the basis
for cooperation.

Can trust be measured?
To consider measurement of trust in terms of behavioral responses, we leave the
prisoners’ dilemma to describe another form of interaction known as the trust
game. The trust game is shown in figure 10.1. Two mutually anonymous people
are placed in two separate rooms. Neither person knows who the other is, nor
will personal identities of participants ever be revealed to one another. Person 1
is given $100 at node 1 in table 10.1. Person 1 can keep the entire $100 or transfer
the $100 to person 2. In another version of the game, person 1 can decide how
much of the $100 to transfer. In table 10.1, the decision of person 1 is binary,
whether to keep or transfer the $100. If transferred, the $100 becomes $300 in
the hands of person 2. Person 2, who has received the money, can keep the entire

18 Nash behavior, which underlies the Nash equilibrium of the prisoners’ dilemma, is based on peo-
ple taking each other’s decisions as given when maximizing their own utilities. In chapter 3, we
considered non-Nash conjectures about how other people behave. For example, behavior can be
reciprocating in that, rather than responding to voluntary payments of others by contributing less,
a person may view a contribution by others as a subsidy and contribute more, as in the case of the
behavioral responses described by the Lindahl mechanism for voluntary payment for public goods.
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Person 2 does not reciprocate
($0, $300) 

Person 1 is
given $100

Person 1 does not trust person 2
($100, $0) 

Person 1 trusts person 2 

5

2

4
1

3

Person 2 reciprocates
($300 is shared, according to a
division decided by person 2)

Figure 10.1. The trust game.

$300 or can reciprocate trust by giving a sum of money back to person 1. Both
people know the rules of the game.

The equilibrium for this game based on rational maximizing behavior is for
person 1 to keep the $100 because the best response of person 2 if the $100 is
transferred is to keep the $300. There is no rational reason for person 2 to recip-
rocate and give money back to person 1. This is an anonymous one-time game in
which reputation for reciprocating has no value.

Whether person 1 decides to go ahead with the initial wealth-increasing trans-
fer will reflect whether social norms justify an expectation of reciprocating behav-
ior. If person 1 believes that person 2 is not to be trusted, person 1 moves to node
2 in figure 10.1. The game then ends, with person 1 having $100 and person 2
having nothing, and with a wealth-creating and Pareto-improving opportunity
having been lost. If person 1 believes that it is reasonable that person 2 will recip-
rocate trust and return more than $100, person 1 will make the wealth-increasing
transfer by moving to node 3. Person 2 then decides whether to share the gains
from person 1’s trusting behavior with person 1. Because it is irrational to return
money to person 1, a decision by person 2 to return money can only be based
on self-esteem or ethics – or on personal behavior that has been subjugated to a
social norm of reciprocity.

Person 1 has to decide whether to trust an anonymous stranger. Person 1’s
decision whether to trust person 2 will reflect expectations based on personal
experience in the society where both people live.19

Person 2 has no strategic decision to make. Person 2’s decision evokes no
response and concludes the game. Nonetheless, if the transfer has been made,

19 Person 1 makes a decision by comparing the utility of $100, which is obtained with certainty by not
making the transfer to person 2, with the expected utility from transferring the $100 to person 2.
Expected utility depends on the amount R that person 1 believes that person 2 will return, where
R is a value between zero and $300. Person 1’s decision will also depend on aversion to risk. The
more risk averse he or she is, the greater the expected value of R that will be required for person 1
to decide in favor of making the transfer to person 2.
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person 2 faces an ethical decision in whether to reciprocate trust and return
money to person 1.

If person 1 has transferred the money, person 2 would be led by a conception
of fairness to return at least the original $100 to person 1. Person 2 could decide
to equally share the $300 and so give person 1 $150. Or, person 2 could decide to
equally share the gain of $200 from the decision of person 1 to make the transfer,
in which case person 2 keeps $100 and gives $200 to person 1.

Person 2 can also decide to take the entire $300 and leave the scene (anony-
mously), in which case the game ends at node 5 in figure 10.1.

Quite evidently:

People living in a society in which there is sufficient trust for the wealth-
increasing transfer to be made will be better off than in a society in which
the initial transfer is not made.

There is evidence of gender differences in the trust game. Men and women
are equally likely to make the transfer in the first place, so men and women are
equally trusting (or distrusting). After the transfer has been made, women are,
on average, more generous than men in rewarding or reciprocating trust. Still,
neither men nor women seem particularly generous in sharing when reciprocating
trust. In reported experiments, women returned on average 37.4 percent of the
money, whereas men returned on average 28.6 percent. After the experiments,
57 percent of women compared to only 24 percent of men reported that they had
felt “extremely obligated” to reciprocate trust – by returning money.20

C. Distrust and social segmentation
People do not like to feel that they have been exploited or made to look like a
fool. A person who cooperates because of a belief that social norms will result
in reciprocal cooperation can be expected to cease behaving cooperatively if the
behavior of too many others is opportunistic and exploitative.

Societies with anonymous cooperative and opportunistic
types of people
A person who has moved from a society in which the social norm is to coop-
erate to a society in which the social norm is to be opportunistic is nonethe-
less accustomed to cooperating. Trust can be expected quickly to cease when it
becomes clear from the interactions with anonymous strangers that the person is
in a location where non-cooperation and intent of exploitation are the behavioral
norms. Alternatively, an individual from the society in which non-cooperation

20 Evidence was reported by Rachel Croson and Nancy Buchan (1999) from experiments conducted
in China, Japan, Korea, and the United States. Subjects in each country were beginning or junior
business or economics students.
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and deception are norms of behavior can arrive in a society in which cooperation
based on mutual trust is the social norm. The new arrival may adapt personal
behavior to the new benevolent social norm, thereby benefiting from mutual
cooperation that was not possible in the former location where the norm of dis-
trust and non-cooperation prevailed. The new arrival could also retain personal
non-cooperative opportunistic behavior. With a sufficiently large number of new
arrivals acting in this way, the population becomes divided between opportunistic
people who do not cooperate and do not reciprocate trust and the original res-
idents for whom cooperation and reciprocated trust have been the social norm.
What can we expect to be the outcome when the two different types of people
meet and randomly interact with one another in the prisoners’ dilemma or trust
game when people have no means of identifying one another as cooperative or
opportunistic?

Opportunistic people benefit whenever they encounter a trusting person – they
are able to exploit the trusting person. As long as the number of opportunistic
people in the population remains small, the social norm of benevolent cooper-
ation may still persist, with disappointments for those trusting people who are
unlucky enough to encounter opportunistic people. After a sufficient number of
personal experiences in which goodwill and trust have not been reciprocated,
trusting people reevaluate their expectations and cease to be trusting. They no
longer believe promises or accept personal checks in payment or give credit card
numbers to suppliers that they do not personally know.

In a society with reciprocated trust, people thus benefit from the cooperative
outcomes in the prisoners’ dilemma and the trust game. However, in a society
with social norms of distrust and opportunism, people live in a milieu of cynicism
and mutual suspicion.

Trust is a public good that facilitates beneficial voluntary cooperation.
Transaction costs in economic activity increase when the public good of
trust dissipates and distrust displaces trust.

Trust in anonymous market transactions
Table 10.4 shows two people who face a decision whether to trust one another in
a market transaction. There are Nash equilibria at (10,10) and (0,0). In the first
Nash equilibrium, there is mutual trust; in the second, there is mutual distrust.
When there is mutual trust, the transaction takes place and the efficient outcome
is achieved with a benefit of 10 for each person. With mutual distrust, the trans-
action does not take place and each person has zero.

If one person trusts the other but the trust is misplaced and the other person
does not reciprocate trust, the trusting person loses 15, whereas the dishonest
person gains 15. The interaction is then zero-sum because one person’s gain is
the other person’s loss. When there is mutual trust, the interaction is positive-
sum (there is a positive equally shared total benefit of 20).
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TABLE 10.4. TRUST AND TRUSTWORTHINESS IN ANONYMOUS
POPULATIONS

Person 2 does not trust
Person 2 trusts person 1 (or does not
person 1 reciprocate trust)

Person 1 trusts person 2 10, 10 −15, 15
Person 1 does not trust

person 2 (or does not
reciprocate trust)

15, −15 0, 0

Trust in small groups
In small groups, trust can be sustained through reputation. Trust may then not
extend beyond the immediate or extended family. The form of social organization
may be clans or tribes, with trust limited to clan or tribe members. A small group
with substantiated norms of trust among its members will become wealthier than
the general population because of the lower transactions costs of doing business.
The word of members of the group will suffice to allow business transactions to
be completed without costly precautions and contracts to protect against oppor-
tunistic behavior. For others outside the group, absence of reputation may make
transactions costs too high to permit participation in some markets in which trust
is important because the personal costs of misjudging trustworthiness are high.

The interaction in table 10.4 was described as taking place once and as
between anonymous people. Person 1 and person 2, however, may know each
other’s group identity. If they are from the same group, they may mutually trust
one another; if they are from different groups, they may mutually distrust one
another. When the two people are from the same group, the outcome is the mutu-
ally beneficial Nash equilibrium (10,10). When the two people are from different
groups, the outcome is the Nash equilibrium with zero benefit to both.

Evidently:

There are efficiency gains from establishing trust.

D. Social capital
Benefits from trust require trust to have been established. It may be impossible
to establish trust without a history of interactions – and as long as people choose
not to interact, there will be no history of interactions on which to base trust.
Without trust, the equilibrium in table 10.4 is that of zero benefit to both.

Because of the benefits from trust, trust has been described as social capital.
The social capital, like all capital, is the consequence of investment. The invest-
ment is made through experience that justifies belief that trust will be recipro-
cated.
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The concept of social capital was popularized by Robert D. Putnam in a book
published in 2000 titled Bowling Alone. Putnam documented how activities that
had traditionally been undertaken in social groups had, by the end of the 20th
century, come to be more likely undertaken alone. People who “bowl alone” are
islands unto themselves. They do not have social links to others and as a con-
sequence are not trusting of others. Before television, and certainly before radio,
people were more inclined to talk to one another and to be part of a social group.
Entertainment was self-made. One or more of a group would bring a musical
instrument and people might dance and sing – and talk. Trust was built through
socializing interaction. In contemporary societies, technology has personalized
entertainment: listening to music can be a personal experience through ear-
phones that block social contact. Societal institutions affect whether people have
the social contact that builds mutual trust. Older people are more likely to be
lonely and to “bowl alone” if sex has been solely recreational and not procrea-
tional. Women are often more socially attuned and more communicative than
men, although through gender equality career and lifestyle decisions can also, in
the end, result in women “bowling alone.” Social capital affects personal happi-
ness. Governments cannot, however, readily implement public policies to
increase social capital.

10.3
Views on the Need for Government
We have now completed our study of public finance and public policy. We are
left, however, to summarize the answer to a final question:

Why do views on the need for public finance and public policy – or the need
for government – differ?

A. Political economy
We began our study in chapter 1 with Adam Smith’s observation that because
of the “invisible hand,” guilt feelings are unnecessary when people do the best
for themselves in markets. As a professor of moral philosophy, Adam Smith
was seeking an ethical basis for the self-interested behavior that was revealed
in human nature. Adam Smith and subsequent 19th-century authors, including
David Ricardo and David Hume, to whose writings we have referred, provided
the foundations for the development of political economy as a broad social sci-
ence that recognized the interface between politics and economics. In the 20th
century, however, economics separated from political economy. Through the sep-
aration, an attempt was made to establish economics as a scientific discipline
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independent of politics. The intention was to make economics like physics: math-
ematical formalism would reveal truth and there would be equilibria of different
types. The role of economics in public policy was to describe efficient outcomes.
After having been presented by economists with possible efficient outcomes, gov-
ernments or political decision makers would choose an outcome to their liking
based on distributional consequences. That is, the economists would show how
to maximize the size of the cake (or national income) and governments or politi-
cal decision makers would decide how to cut and distribute the cake. Economists
would thereby be scientific about efficiency, which everyone could agree upon,
and would not enter into the divisive decisions about the distribution of benefits
(or costs).21

The view required a definition of economics whereby strict separation is main-
tained between efficiency and social justice. How was such a separation to be
maintained? After all, we have seen that separation between questions of effi-
ciency and social justice is, in general, impossible and that decisions about public
finance and public policy therefore, in general, involve a trade-off between effi-
ciency and social justice. We began our study in chapter 1 by making the trade-
off between efficiency and social justice expressed as ex-post equality explicit
through the example of the water–in–the–desert.

Nonetheless, economics in the 20th century separated decisions about effi-
ciency from decisions about distribution: the means that enabled the separation
was the artifact of lump-sum taxes as allowing the financing of public spending.
If governments could use lump-sum taxes, people would not substitute leisure
for work – because, by definition, lump-sum taxes have no substitution effects.
The description of governments as using lump-sum taxes, which have no excess
burden of taxation, for example, allowed the condition

∑
MB = MC for effi-

cient voluntary supply of public goods to be applied when payment for pub-
lic goods is not voluntary but rather governments levy taxes to finance pub-
lic goods: through the artifact of the lump-sum taxes, publicly financed public
goods could be described as efficiently financed by governments. The descrip-
tion of governments as using lump-sum taxes also eliminated the need to refer
to leaks in the bucket of redistribution: when we studied social justice, we saw
that in the absence of leaks in the bucket of income redistribution, all sym-
metric social welfare functions provide complete insurance and result in ex-
post income equality. Lump-sum taxes also eliminate the Laffer curve from the
study of public finance: the Laffer curve cannot be an impediment to govern-
ments collecting tax revenue if people do not substitute leisure for work. Inci-
dentally, or perhaps not so in all cases, the separation between efficiency and
social justice based on lump-sum taxes described people as behaving as the
fathers of communism ideally wished them to behave. If lump-sum taxes could

21 The case for the separation between economics and politics – or for economics without political
economy – was made by the English economist, Lionel Robbins (1898–1984), in his Essay on the
Nature and Significance of Economic Science (1932).
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be used, people would not make work–leisure substitution decisions in response
to changed incentives but would contribute altruistically to society according to
ability.

The reality, of course, is that people respond to incentives and that govern-
ments do not use lump-sum taxes. Efficient government spending on public goods
is less, therefore, than the ideal voluntary Lindahl spending. The bucket of redis-
tribution has leaks and it therefore matters whether a Bentham or Rawls social
welfare function – or a social welfare function in between – is chosen. Without
lump-sum taxes, the Laffer curve constrains governments’ revenue collection.

A political-economy view, as adopted in this book, recognizes that lump-
sum taxes are not available to governments. Then, whether choices are required
between efficiency and social justice depends on the definition of social justice.
We have seen that there need be no conflict between efficiency and social justice
when the definition of social justice is equality of opportunity, nor when the defi-
nition is the natural right of possession. However, if the definition of social justice
is ex-post equality, societies face the trade-off between social justice and effi-
ciency. We have observed how in various instances the choice when confronting
the trade-off is made through ideology.

B. Fate and moral hazard
Ideology is involved in the view of human nature. Adam Smith, the father of
the right in economics, accommodated self-interested human nature in his the-
ory of the invisible hand. Karl Marx, the father of the left, and his followers
proposed a view of the world that required changing human nature from peo-
ple being self-interested and responding to incentives to their being altruistic and
contributing according to ability to the common good. The supposition of this
latter view is that people are fundamentally caring and do not take advantage of
others. Therefore, in particular, human behavior is not subject to moral hazard.
If moral hazard is absent, people do not take advantage of a benevolence state
and people who do not fare well in life are necessarily victims of fate. A criti-
cism from the right is that then also people can be regarded as incapable of doing
better for themselves because their circumstances are not due to their own deci-
sions but to exogenous bad luck. In a view taken from the left of a world without
moral hazard, people who have fared well might regard themselves as destined
for advantage through their good luck as compared to the bad luck of people
who have not fared well. If unfortunate people can only be exogenous victims,
those who fortune has made them superior in their outcomes and capabilities are
obliged to help those who are unfortunate. In this view, which we associate with
the left of the ideological spectrum, there is no place for the suggestion that peo-
ple may have contributed to their unfortunate circumstances through responses
to incentives (through moral hazard) and that, with appropriate incentives, they
are capable of productive, self-reliant lives. With moral hazard excluded, there
is no place for informing people, before effort decisions are made, that personal
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decisions and actions will have consequences because fate has not predetermined
outcomes of life.

C. Why reliance on government is controversial
Reliance on governments is, therefore, controversial because of different views of
human nature and the different consequences that follow for self-responsibility
and for the responsibilities of government. Views from the left and from the right
differ in various other ways that we have encountered.

A view from the left
A view from the left is expressed in the following propositions:

� Principal–agent problems: Political and bureaucratic principal–agent prob-
lems are minimal so that governments can be broadly trusted to make –
and bureaucracies to implement – socially benevolent decisions about public
finance and public policy. Rational ignorance and other reasons for asym-
metric information of voters and taxpayers are not significant limitations
to assigning responsibilities to government. Fiscal illusion is not important.
Incentive effects of taxation and the Laffer curve are not significant con-
straints on collection of tax revenue. Moral hazard is not a significant prob-
lem because people, in general, do not take advantage of benevolence or
insurance.

� Voting and locational choice: A representative individual is a good approx-
imation for much economic analysis because people have similar prefer-
ences. Because preferences are similar, the tyranny of the majority in major-
ity voting is not a significant problem. The view that people do not differ
much in personal preferences for public spending diminishes the scope for
benefit from locational choice as a means of matching public spending with
personal preferences through decentralized government. Competitive dis-
cipline of governments through choice among governments is not required
if there is no political principal–agent problem. Centralized government is
favored over multiple government in a fiscal federal system: centralized gov-
ernment allows income to be redistributed through centralized taxation; tax
competition that is harmful to benevolent governments is avoided; and cen-
tralized government eliminates opportunities for mobile capital and for peo-
ple to escape taxes by relocating in low-tax jurisdictions.

� The choice between efficiency and social justice: A view from the left assigns
priority to the objective of social and economic equality. Because equality
requires income redistribution that only governments can legally impose,
there is a preference for the imposed order of government. There is a sym-
pathy for a Rawls social insurance contract or at least for a departure from
the lottery in life and incomplete insurance of Bentham.
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A view from the right
A view from the right stresses the merit of the social objective of efficiency. Social
justice is defined more so as natural right of possession and ex-ante equality
than ex-post equality. The view from the right is more circumspect about assign-
ing responsibilities to governments. Because of asymmetric information and the
excess burden of taxation, governments are less adept at achieving efficiency than
at redistribution. The advantage of governments of being able to compel redistri-
bution is not required when the primary social objective is regarded as efficiency.
More particularly, the view from the right takes the following perspectives.

� Principal–agent problems: The political principal–agent problem is regarded
as a limitation to assigning responsibilities to government. Politicians and
bureaucrats are recognized to be people with self-interests and personal
objectives. Information asymmetries including the consequences of ration-
al ignorance allow principal–agent problems to exist. The Thomas-à-Becket
effect may apply initially when people take political office or enter govern-
ment employment but is not a long-term solution to the principal–agent
problems. Because of fiscal illusion, rational ignorance, rent seeking, and
requisites of electoral success that underlie the political principal–agent
problems, the authority that government can exercise over citizens should
be limited by constitutional restraint.

� Asymmetric information and public policy: Asymmetric information pre-
vents a well-intentioned government from efficiently using public finance
and public policy: thus, the asymmetric information that prevents efficient
voluntary payment for public goods is also present when governments
choose public spending on public goods. The excess burden of taxation
makes public spending on public goods more costly for societies than vol-
untary payments. The Laffer curve limits the taxes that government can
impose. There are two asymmetric-information problems: citizens and tax-
payers do not know what governments are doing; and governments, even
if well-intentioned, do not have the information to choose efficient poli-
cies, while there are efficiency losses through excess burdens when taxes
are levied. Cost-benefit analysis is useful; however, because the information
sought through cost-benefit analysis is not revealed in markets, the proce-
dures of cost-benefit analysis are subject to informational impediments. The
procedures can be arbitrary because decisions about costs and benefits are
made without guidance from market values. Nonetheless, problems of the
environment and biodiversity require accurate cost-benefit analysis, as do,
more generally, all circumstances where there are “missing markets” due to
externalities and public goods.

� Voting: Collective decisions made by voting should be limited and personal
market decisions are preferred because majority voting ensures neither effi-
cient nor socially just outcomes. Voting decisions may not be based on
the substance of alternative policies; rather, people may vote expressively.
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Ostrogorski’s paradox shows how direct and representative democracy can
give different outcomes. The problems of voting, in particular the tyranny
of the majority, therefore suggest reliance on markets wherever possible.
When voting is used, there are needs for checks and balances and people
should have opportunities to choose locations in jurisdictions where there
are like-minded voters.

� Incentives and income redistribution: The metaphor of the veil of ignorance
allows a case to be made for a social insurance contract. The social insurance
contract is chosen subject to the leaky bucket of redistribution. Just as are
private insurance markets, social insurance is subject to adverse selection
and moral hazard. If social insurance is justified by the veil of ignorance,
there is also a justification for compulsory participation in social insurance
to resolve the adverse section and time inconsistency problems. However,
moral hazard introduces type-1 and type-2 errors that are impediments to
social insurance. Although people may have bad luck, personal effort is
more important than luck in determining personal outcomes in life. Peo-
ple receiving income transfers from government are not fatalistically victims
but rather are responsive to incentives and capable of self-reliance – and self-
esteem. However, if paid money not to work, people may choose to take the
money. People incapable of self-reliance need to helped – but people who
are impaired generally want the opportunity to make productive contribu-
tions subject to their limitations. It is paradoxical if impaired people work
and able-bodied people do not.

� Fiscal federalism and competition among governments: A fiscal-federal struc-
ture of governments is beneficial because of choice among governments.
Multiple governments are advantageous in providing choice of public goods
and in providing information on comparative political performance that
allows voters to judge the competence and honesty of political represen-
tatives. The decentralized governments of fiscal federalism avoid outcomes
whereby, through majority voting in a centralized government jurisdiction,
a majority captures the common pool of tax revenue.

� Envy and altruism: Interdependent utilities can be expressed in altruism but
also envy is a basic human emotion. There is a link between progressive
taxation and envy. Income redistribution appears to be influenced by envy
when efficiency losses due to redistribution are subjugated to the objective
of greater ex-post equality.

� Private resolution and personal choices: Means can be explored of volun-
tary finance for public goods through user prices and locational sorting and
of private resolution of externality problems by specifying legal rights; and
for private voluntary charitable giving to assist people in need. Equality
of opportunity and social mobility allow a meritocracy and permit peo-
ple to choose employment and professions according to personal compar-
ative advantage. Vouchers allow personal choice of schools in conjunction
with public finance and foster competition and equal opportunity in access
through merit to better schools. If some people, including girls and young
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women, take better advantage of educational entitlements, the consequent
inequalities are consistent with social justice when entitlements provided
equality of opportunity.

� Global social justice and global government: A global social insurance
contract is justified by the choice that would be made behind the veil of
ignorance, and foreign aid can be viewed as the global equivalent of social-
insurance entitlements. However, foreign aid is unsuccessful in improv-
ing living conditions in poor countries because of the behavior of foreign
governments and ruling elites. Poor people in poor countries remain poor
because of the corruption and self-interest of people who control the gov-
ernments in poor countries. Global representative government, which would
of necessity include representatives of all the world’s governments, is un-
desirable.

� Efficiency and social justice: Efficient change increases national income even
though there are injustices through inability to compensate people who lose.
Bentham is preferred to Rawls because Bentham is a rational objective but
also because high expected utilities are preferred to assured equal but low
incomes.

� Competitive markets are preferred to government decisions – or spontaneous
order is preferred to imposed order – because of efficiency and also because
of personal freedom.

There are agreements and also ambiguities:

� Entitlements and equality: The views from both the left and the right favor
entitlements to provide equality of opportunity. The right is more concerned
about how the entitlements affect incentives. For the left, a problem is that,
generally, equality of opportunity results in ex-post inequality. The view
from the left therefore confronts a need to reconcile the equality of equal
opportunity with the inequality of ex-post outcomes.

� Immigration: Views from both the left and the right acknowledge that migra-
tion beneficially allows free movement of people who have a work ethic and
a personal objective of self-reliance – and who wish to escape repressive and
appropriative governments. A view from the left generally recognizes that,
because of adverse selection, a generous social insurance contract is incon-
sistent with a policy of permitting unimpeded immigration – even though
the principle of equal opportunity should apply to all people.

� Paternalistic policies: The view from the left can be sympathetic to pater-
nalistic policies because of the preference for assigning responsibilities to
governments rather than relying on markets. Because of the emphasis on
personal freedom, a view from the right might be less receptive to paternal-
istic policies. However, a view from the right can be conservative rather than
libertarian and thereby can support, for example, public-policy responses to
hyperbolic discounting and problems of framing and bounded rationality.
Neither the left nor the right might have a distinct view on whether the social
costs of illegal markets justify retained illegality.
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In summary, a view from the right focuses on the efficiency and freedom of mar-
ket decisions and does not deny but rather is circumspect about improvements
that political decision makers and government bureaucracies can achieve. A view
from the left is more optimistic about what governments can achieve and more
pessimistic that adequate social organization can be based on market decisions.
There is common ground in the recognition of the social justice of equal opportu-
nity – and the need for entitlements to provide equal opportunity. However, there
may be disagreement about whether unequal personal outcomes reflect unwill-
ingness to take advantage of opportunities provided or absence of opportunities
in the first place.

D. Human nature
There would be no disagreement about the need for government if human nature
did not require government. However, the same self-interested behavior that
Adam Smith justified in markets through the invisible hand is also the reason
for the need for government.

� There would be no need for government to maintain competitive markets
if self-interested profit-maximizing behavior were not present and therefore
no one took advantage of monopoly power.

� If all people respected the natural right of possession and the right to free-
dom and life of others, the rule of law through government would not be
required.

� If all people were to reveal their true benefits from public goods and were
voluntarily to pay efficient Lindahl prices, asymmetric information would
not impede efficient supply of public goods; taxation would not be required
to finance public goods; and the excess burden and administrative costs of
government would not be incurred.

� There would be no tax evasion if people did not seek to free ride on tax
payments of others.

� Public policy and public finance would not be required to resolve externality
problems if people were considerate in taking into account how their behav-
ior affects others.

� Paternalistic policies would be unnecessary if personal decisions were not
subject to hyperbolic discounting, framing, and bounded rationality.

� The responsibility of government to provide social insurance would be un-
necessary if the time-inconsistency problem and adverse selection were not
present; that is, if people accepted and behaved according to the metaphor
of the social insurance contract chosen behind the veil of ignorance when
they do not yet know who they will be.

� There would be neither type-1 nor type-2 errors associated with social insur-
ance, if behavior were not subject to moral hazard.

� Adverse selection would not undermine social insurance if people from out-
side the society respected that the entitlements of a society’s social insurance
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contract are intended as a response to the random personal insecurities of
people within the society.

� There would be no political principal–agent problems if political decision
makers and bureaucrats did not have personal objectives that deviate from
the public interest.

Because the personal behavior required for an efficient and socially just society
is in these ways inconsistent with self-interested human behavior, achievement
of the objectives of efficiency and social justice generally requires more than vol-
untary decisions based on personal self-interest. There is, therefore, a need for
government. The question is: “How much government is required?” Societies
face the decision about how much government; this book has been about making
that decision.

Writing in 1912 in the United States, H. Parker Willis declared:

In a country with our type of government, far-reaching changes of law are obtained
only through clear and strong presentation of distinct points of view. Refinements
and subtleties twisting and turning “in many a backward streaming curve” have no
place in political discussion, and when they are the staple of the argument, they will
be disregarded.22

Distinct points of view have been presented as we proceeded through the topics
of public finance and public policy. However, we have often looked at “refine-
ments and subtleties” because, after all, we are not political decision makers – or
perhaps not yet for some of us. We are students – and perhaps lifelong students –
seeking to determine what we want from government and how we want govern-
ment to treat us, and what can reasonably be expected of government.

Summary
The topic of this final chapter has been the need for government. Section 1 con-
sidered the growth of government.

1A. The size of government expressed in taxation and public spending as
a share of national income has grown extensively since the time of
Adam Smith. Societies have changed to become high-income coun-
tries through the predominance of a middle class. Wagner’s law pre-
dicts growth of government relative to GNP or national income. Wag-
ner’s law is, in general, substantiated by data – although there are
exceptions, with the views of Thomas Malthus perhaps influencing
social spending in the 19th century. Explanations for Wagner’s law
are categorized into increased demand for public spending, increased

22 Willis (1874–1937), in the Journal of Political Economy (1912, volume 20, page 590).
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opportunities for public spending because of supply of government
revenue, and consequences of voting and political decisions, includ-
ing the common basis for formation of interests as people became
more specialized in their market sources of personal income. Interest
groups based on a common source of income in import-competing
industries were particularly successful in seeking protectionist poli-
cies. Because of diversification of personal income sources as per-
sonal wealth increased and also the Most-Favored–Nation clause of
international trade agreements, protectionism declined in the later
years of the 20th century. There is evidence indicating that gov-
ernment spending is greater in more open economies, suggesting
selective additional social insurance for people whose incomes are
influenced by world-market prices. Framing facilitated protectionist
policies and selective insurance. Risk aversion has also been pro-
posed as a reason why more open economies have larger government
spending.

1B. Growth of government since the 18th century provided substan-
tial benefit. The quality of life has substantially improved. Evidence
about growth of government in the second half of the 20th century
is more circumspect because of increased spending of government on
itself, increased income transfers from one part of the population to
another, and increased interest payments on government borrowing.

1C. We compared views of the nature of desirable government set out
by Hobbes and Locke. The views of government are related to views
about the nature of men and women.

1D. Both the leviathan of Hobbes and the representative government of
Locke require restraint. Ulysses and the sirens provided a metaphor
for constitutional restraint. A constitution requires time-distancing
between design and implementation in order to be effective. Zero-
based budgeting would be a restraint on unwarranted growth of
government.

Section 2 considered the relationship between the need for government and trust
and cooperation in a society.

2A. We asked whether the cooperation and mutual trust sought by Locke
could be achieved without government restraining personal behav-
ior. Voluntary cooperation in the repeated prisoners’ dilemma is par-
ticularly limited by anonymity in interactions. Self-esteem can be a
reason for cooperation in large anonymous populations.

2B. Social norms of reciprocated trust allow people to cooperate. The
trust game is a way to observe the degree of trust in a society.

2C. Trust determines whether benefits from market exchange are real-
ized. Distrust undermines market transactions and results in social
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segmentation. We considered consequences of the presence in a soci-
ety of both people who are trustworthy and trusting and people who
are neither. Small groups of people who can identify with one another
and are trustworthy and trusting have transactions-cost advantages
over large anonymous populations.

2D. Trust has been interpreted as social capital. There is capital because
the trust has been built up through investment in social relationships.
Social capital, in turn, has been related to happiness. Evidence sug-
gests that social relationships have become less important as incomes
have increased. The analogy of “bowling alone” was used. More
income has therefore not necessarily brought more happiness. Pub-
lic finance and public policy of governments can seek efficiency and
social justice but cannot compel social relationships that build trust
and foster happiness.

Section 3 described why views on the need for government differ. We noted how
political economy was transformed to efficiency-focused economics through the
artifact of lump-sum taxes that were used to describe quests for efficiency and
social justice as based on independent decisions. Without recourse to the arti-
fact of lump-sum taxes, effects of public finance and public policy on efficiency
and social justice are often inseparable. When choices between efficiency and
social justice have to be made, we are returned to political economy. We noted
how views on the need for government differ according to whether a perspec-
tive is adopted from the left and or the right of the economic spectrum. Adam
Smith proposed that self-interest can be beneficially sought in competitive mar-
kets; however, we observed that the need for government also stems from self-
interested human nature.
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TOPICS FOR DISCUSSION

The following questions are intended to confirm understanding of the topics of
the book. The references are to articles cited in the literature survey at the end
of the corresponding chapter.

1. Markets and Governments
1.1 The prima facie case for the market

1. Adam Smith took human nature to be self-serving but based the case for the mar-
ket on ethical behavior: How was the conjunction between self-serving and ethical
behavior achieved? Why is this conjunction regarded as an important contribution
to moral philosophy and economics? Is the case for the market based on consis-
tency between self-interested and ethical behavior distinct from the case for the
market based on personal freedom? Adam Smith reached his conclusion unaided
by a conception of a market that has supply and demand functions: Can you trace
through his logical train of thought that without supply and demand functions
resulted in the metaphor of the invisible hand? Although Adam Smith was not
the originator of the idea of a market characterized by supply and demand, he is
nonetheless regarded as the father of modern economics: Do you agree that this
acclamation is justified?

2. Although our description of the three required conditions for efficiency of a com-
petitive market is sequential (we describe one condition at a time), the conditions
are achieved simultaneously in markets. Why is there simultaneity in the achieve-
ment of the conditions?

3. Explain the competitive-adjustment mechanism. How can the metaphor of the
invisible hand be extended to the outcomes achieved through the competitive-
adjustment mechanism when there are stable and unstable market equilibria?

4. Explain the informational advantages of “spontaneous order” compared to “im-
posed order.” Why might people who have not studied economics prefer imposed
to spontaneous order? Why might political decision makers prefer imposed order?

1.2 Efficiency and social justice
1. “Compensation is part of the definition of Pareto-efficiency but whether compen-

sation is actually paid is a question of social justice.” Elaborate on this statement.
2. Find information on the Luddite rebellions of the early 19th century. The Luddites

protested uncompensated introduction of new technologies that deprived workers
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of their jobs. The rebellions were violent and the leaders were hanged or deported
to Australia. Was the Luddites’ case justified? If you had been a worker at the time,
would you have joined the Luddites’ rebellion? If compensation cannot be imple-
mented, would you recommend that public policy be based on allowing efficient
change to proceed without compensation?

3. In the circumstances of the water in the desert, sharing the water benefits no one
because neither person survives. Why might the person without the water never-
theless want the water to be shared?

4. What do the circumstances of the water in the desert and the judgment of Solomon
have in common and what are the basic differences? If not everyone can go to
college or university, should no one go? How does “owning the water” correspond
to ability to succeed in higher education?

5. In consistency with the outcomes of the experiments that were described, people
who are not economists often describe a policy or situation as “unfair” but com-
plaints are rarely heard about inefficiency. Why do you believe this is so? How do
political parties that emphasize efficiency over fairness (or social justice) ever win
elections?

6. People who vote expressively obtain utility from the support they express through
the act of voting but do not anticipate being decisive in affecting outcomes through
their voting decisions. They may vote in favor of outcomes that they prefer not
occur. Why can voting be expressive but not personal market behavior?

7. A story is told about a couple who leave home in the morning wearing frayed
clothing and driving a modest car when their business is profitable. When their
business is not doing well, they wear designer clothing and drive an expensive car.
The reason that they behave in this way is so that their neighbors will be happy
when they are happy and their neighbors will be unhappy when they are unhappy.∗

Does envy explain choice of ex-post equality as the criterion for social justice?
8. Three people who each have incomes of $1,000 are told that their future incomes

will be, respectively, $1,500, $1,600, and $1,800. Alternatively, they are told that
future incomes will $1,100, $1,700, and $1,800. In both cases, Pareto-improving
change will thus take place. If you were one of the three people and you knew
that your vote will be decisive, would you vote for accepting the Pareto-improving
change in both cases? Would it matter which of the three people you were? If you
knew that your vote would not be decisive, would you nonetheless vote expres-
sively?

9. Compare the natural right of possession, equality of opportunity, and ex-post
equality as criteria for social justice. Indicate the relationship between each cri-
terion and Pareto efficiency. In terms of this relationship, how do the cases of the
water in the desert and the judgment of Solomon differ?

10. If we were to accept the natural right of possession as the criterion for social jus-
tice, why would a competitive market equilibrium be both efficient and socially
just? What are objections to the criterion of natural right of possession? What are
objections to a rule for social justice that gives no role to the natural right of pos-
session?

1.3 The rule of law
1. Prisoners were once private property protected by the rule of law. Bruno Frey and

Heinz Buhofer (1988) described a case (from the battle of Poitiers in 1356) in which
a prisoner was claimed as personal property, but the captor – after seeing someone

∗ With thanks to my colleague, Joseph Zur.
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else who he could also take prisoner – went off to stake a claim to the new prisoner,
leaving the first prisoner unattended. A new captor then appeared and claimed the
first prisoner as his own. Prisoners at the time were privately valuable for ransom or
for servitude. Private-property rights to the first prisoner were contested in court.
The court ruled that the claim to legal possession had been forfeited when the first
prisoner had been abandoned. When private-property rights to prisoners ceased,
prisoners became the collective property of the state. The “state” had no personal
incentive to keep prisoners alive and mass slaughter in warfare began. Would you
recommend once more making prisoners private property?

2. Hernando de Soto (2000) made the case for giving squatters who had built on
public land legal property rights, to allow their houses to be insured, and to allow
property to be used as collateral in loans. Evaluate this public-policy proposal.

3. Adam Smith’s “invisible hand” describes personal and social benefit from volun-
tary personal market decisions. In the Nash equilibrium of the prisoners’ dilemma,
there are both personal and social benefits from coercion. What is the reason for
the differences?

4. English folktales describe a figure named Robin Hood who robbed the rich and
gave the proceeds to the poor. In the folktales, the rich use the authority of govern-
ment to appropriate the property of the poor and Robin Hood rectifies the initial
theft through further appropriation. How does the case of Robin Hood correspond
to anarchy? Were Robin Hood and the legal authority (the Sheriff of Nottingham)
caught in a prisoners’ dilemma? In original early versions of the story, Robin Hood
was a predator who kept what he stole for himself; would this view of Robin Hood
change any of your answers?

5. In the movie, “A Beautiful Mind,” about the life of John Nash, Nash proposes a
strategy for how he and two fellow male students should approach four women in a
bar. One woman is the first preference of all three men and the other three women
are the equal second preference. Nash proposes to his two colleagues that they all
ignore their first preference and choose instead, between them, the three women
who are their equal second preference – which is what they proceed to do. If the
scene in the movie is intended to demonstrate Nash equilibrium, did the producers
of the movie understand the concept of Nash equilibrium?

6. Change tables 1.3a and 1.3b to show a society in which the weak are less productive.
What effect does this have on efficiency, defined as the ratio between total output
produced (on average) by the strong and the weak and potential maximal output?
What happens if the strong are less productive? What happens when the cost of
appropriation increases?

7. There are many possible outcomes of stationary-bandit behavior with different
distributions of benefits for the strong and the weak. Why is this so?

8. Why would you expect people who are not protected by the rule of law to empha-
size investment in education rather than in land or other physical property? Which
social norms would you expect the weak to transmit culturally to their children?

9. When the strong can have their way with the weak, why might we expect the
unkempt, disheveled exterior of houses to hide beautiful interior rooms and court-
yards? What behavior would you expect from women – or to be culturally imposed
on women – in a Nietzschean society?

10. Begin with a society without the rule of law in which all people behave according
to ethical rules of conduct, as in table 1.4a. Then, still without the rule of law, intro-
duce some people who behave according to the payoffs of the prisoners’ dilemma.
The population now consists of different types of people as in table 1.4d. Why is
the introduction of the rule of law not Pareto-improving? Should the non-Pareto-
improving change to introduce the rule of law be permitted to take place? Should
the losers from the introduction of the rule of law be compensated?
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11. When a driver parking a car in a public parking lot gives money to a person who
approaches the driver, is the payment being made to a stationary or roving bandit?
With the parking lot public property, why might the government have failed to
protect its property rights?

12. Should governments be legally liable for imperfect enforcement of the rule of law?
13. In what sense is insurance against theft a response to the inability of government

to ensure the rule of law? Is insurance appeasement?
14. Would you prefer that a jury of citizens or a panel of appointed judges decide a

case in which you are involved? Judges might claim professional knowledge of the
law and that members of a jury are “amateurs.” Would such a claim affect your
decision?

Supplement S1A: Market efficiency in general equilibrium
1. Describe the objectives required to be achieved for efficiency in a competitive

economy and how competitive markets ensure that the objectives are achieved.
2. How would you expect the complexity of a general-equilibrium model of a com-

petitive economy to affect attitudes toward the choice between spontaneous and
imposed order?

Supplement S1B: The competitive market-adjustment
mechanism

1. Compare the market-adjustment mechanisms associated with Marshall and
Walras.

2. Is one mechanism more plausible than the other? Does the idea of the invisible
hand suggest that the Marshallian mechanism is more appropriate?

Supplement S1C: Monopoly profits and social justice
1. When monopoly is replaced by competition, should shareholders who owned stock

in a former monopoly be compensated?
2. Would you recommend compensation for someone who bought a taxicab license

and who then lost when a public-policy decision made the local taxi market more
competitive?

3. Are your answers for owners of shares purchased in stock markets the same as for
the owner of the taxi? Explain why your answers differ or are the same.

2. Institutions and Governance
2.1 The political principal–agent problem

1. Evidence presented by Knack and Keefer (1995), Hall and Jones (1999), and oth-
ers showed that when there are good institutions, people are more productive and
social indicators such as school attendance, health, and life expectancy are higher.
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Borooah and Paldam (2007) concluded that high incomes are the cause of (or result
in) democratic institutions rather than democratic institutions being the cause of
high incomes: What are reasons for this direction of causality? Are there reasons
that would justify the opposite direction of causality?

2. Do you perceive that “rational ignorance” about public finance and public policy is
prevalent in the society in which you live? Attitudes toward whether voters should
be described as “rationally ignorant” appear to be influenced by ideology: What
are the beliefs that you expect people to have who object to the suggestion that
voters are rationally ignorant about behavior and decisions of politicians? If voters
are rationally ignorant, why do they vote?

3. Do the media contribute to solving the political principal–agent problem? Can you
predict the position regarding support for particular politicians or parties taken by
different newspapers or television channels? How does media bias affect rational
ignorance and special-interest privileges?

4. If you wished to contest political office, what are the main obstacles that you would
encounter and what would you need to overcome the obstacles? Are you sympa-
thetic to a claim by political candidates and parties that because of the prisoners’
dilemma, they have no choice but to accept political contributions from special
interests?

5. Should political expenses be publicly financed? If so, which criteria would you pro-
pose for public financing of political expenses? In the jurisdictions in which you
vote (or could vote), do candidates for political office receive publicly financed pay-
ments for campaign expenses? If so, what are the rules for receiving public money?
Would you change public policy regarding the financing of political expenses?

6. What are your views on regulation of personal political contributions that excludes
the value of political endorsements from owners of newspapers and entertainers?
Why are voters influenced by the political endorsements of film stars, singers, and
sports celebrities – and journalists?

7. Outline the cases for and against term limits. Do you support term limits for polit-
ical representatives? Does your preference apply to all levels of government, from
federal or central government to local government?

8. If compulsory voting solves a voter-coordination problem, why do we not observe
more instances of compulsory voting? Is compulsory voting in the interest of polit-
ical decision makers?

9. What is a “rent”? Distinguish rent creation, rent seeking, and rent extraction, and
indicate the sources of associated social loss. Rent creation is often observable but
rent seeking and rent extraction are not. Can the magnitude of social losses from
rent seeking be inferred when rent seeking itself is not observable?

10. Are resources used in political advertising a case of rent seeking? Are resources
used in advertising by firms a case of rent seeking?

11. Does rent seeking influence your personal life? Describe instances of rent seeking
that you encounter.

12. A proposed measure of the prevalence of rent seeking is the number of lawyers in
a society. Why has this measure been proposed?

13. “The prisoners’ dilemma of rent seeking and the prisoners’ dilemma of principled
politicians are similar in that otherwise honest people feel compelled to behave in
unethical ways.” Do you agree?

14. Lobbyists often have an important intermediating role in rent seeking. Why is this
so?

15. In Hillman and Ursprung (2000), a society is described in which two groups of peo-
ple are seeking rents. A group of insiders has privileged direct access to contesting
rents through influence on political decisions. Outsiders engage in rent-seeking
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contests with the intent of becoming insiders. After political liberalization, insid-
ers lose their privileged access to rent seeking because previous outsiders can now
also directly compete for rents. Is there greater social justice because of the end
of privilege in access to rent seeking? Can a society be worse off after open access
to rent seeking makes rent seeking more competitive? How can increased social
losses from more open access to rent seeking be avoided without restoring privi-
leged access to the rent-seeking opportunities of political decisions?

16. In terms of social losses, how does payment of bribes differ from rent seeking?
17. Is a society corrupt if the activities of corrupt politicians are systematically revealed

in the press?

2.2 Government bureaucracy
1. Why do the dedicated civil servants described by Max Weber exist more in some

societies than in others? Do you believe that career government bureaucrats
indeed seek to increase the size of the budgets that they control? Or, are govern-
ment bureaucrats generally dedicated to serving the public as described by Max
Weber? Do you have evidence? If you have no evidence, is that an indication of
a principal–agent problem? Is it plausible to attribute self-interested behavior to
buyers and sellers in markets and to political candidates contesting political office
while maintaining that government bureaucrats do not have self-interested objec-
tives?

2. How can public policy address the incentive for self-creation of demand by gov-
ernment bureaucracies or self-creation of tasks through memos and meetings?

3. If excess paperwork is a means whereby government bureaucrats provide signals
for measurable output, how would you expect e-mail to change the behavior of
government bureaucrats?

4. In the private sector, incentive schemes allow principals (for example, sharehold-
ers) to align the interests of agents (management) with their own objectives. Can
similar schemes be used for solving the principal–agent problem between taxpay-
ers and government bureaucracy? Is payment of high incomes as efficiency wages
to government bureaucrats a means of overcoming the principal–agent problem of
bureaucracy?

5. Do you believe that the Thomas-à-Becket effect is a credible basis for change in
behavior when a person takes a position inside a government bureaucracy?

6. How does the political system affect the incentives and the ability of political repre-
sentatives to monitor government bureaucracy? What are the sources of informa-
tion asymmetries between political representatives and bureaucracy? How do the
information asymmetries affect the ability of political representatives to monitor
government bureaucracy?

7. Corruption is defined as the use of the authority of government for personal bene-
fit – for example, to obtain bribes. A government bureaucracy oversees collection
and spending of government revenue: What do you expect to be the consequence
in corrupt societies? In high-income countries, corruption in government bureau-
cracy is uncommon: Is there a difference between corruption and self-interested
budgetary expansion in government bureaucracies?

2.3 Life without markets and private property
1. Communism was motivated by the objective to end the inequality under institu-

tions of markets and private property. View the movie “East-West” and provide
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your impressions of life without markets and private property. Relate your impres-
sions to the circumstances of the water in the desert and to the claim that “Unless
everybody cannot have something, no one should have it.” Could life without mar-
kets and private property in principle have been consistent with personal freedom?

2. Caldwell (1998) described how Hayek was viewed by contemporaries because of
his prediction that communism would not succeed in re-engineering human nature
to make people contribute according to ability and so without regard for personal
reward. Why was Hayek’s prediction unpopular with some professors of economics
in high-income Western societies with institutions of markets and private prop-
erty? People unhappy under communism sought to leave communist countries.
Why did the professors who were critical of Hayek not emigrate to communist
societies?

3. The co-founder of communism, Engels (1884), proposed that communal property
liberates women from “ownership” by specific men. There seem to be more women
at college or university than men (check the statistics). What are the consequences
for the validity of Engel’s argument?

4. What are the personal characteristics of the people who you would expect to suc-
ceed in controlling communal property? Why is the quest to succeed in controlling
communal property a rent-seeking contest?

5. How would you expect to fare in life if all property were communal (except your
basic possessions, such as clothing and shoes) and there were no markets? In mar-
kets, payment is with money. What are the requisites of personal success in obtain-
ing goods and services when there are no markets and private property?

Supplement S2A: Rent seeking and rent dissipation
1. A declaration that governments ought faithfully to serve the public interest and

should not be responsive to rent seeking is normative. Rent seeking is a positive
concept that describes or predicts behavior. Why might people’s claims or beliefs
about the prevalence of rent seeking differ?

2. What is “rent dissipation”? How does rent dissipation measure social loss?
3. Use the example of monopoly to compare the social loss due to rent creation with

the social loss due to rent seeking. Provide examples of how rent creation and rent
seeking could, in principle, take place through the government budget.

4. Because rent seeking usually takes place in hidden contests, models of rent-seeking
contests use the value of an observed rent to infer the value of the resources
attracted into rent seeking. What are the principal conclusions from models of rent-
seeking contests about the relationship between resources used in rent seeking and
the values of observed rents?

5. What are the consequences for rent seeking when political decision makers are
required “to follow rules” rather than being allowed “to exercise discretion”? Are
there advantages of allowing political discretion, rather than requiring political
decision makers and government officials to follow designated rules about public
finance and public policy?

Supplement S2B: Institutions and natural monopoly
1. Compare regulation and competitive bidding as public-policy solutions to exis-

tence of natural monopoly. Outline the advantages and disadvantages of both pub-
lic policies.
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2. Competitive bidding for the right to be a natural monopolist can take place in
terms of the price that buyers will be required pay for a good or service, or the
amount of money that a bidder is prepared to pay to be the monopolist. How do
outcomes for efficiency and social justice differ under the two types of competitive
bidding?

3. A solution to natural monopoly is for government to own the natural monopoly.
Yet, many countries that adopted the state-ownership solution to natural
monopoly subsequently privatized government-owned natural monopolies. Why
were the decisions made to privatize? Does the responsibility of government end
when a natural monopoly has been privatized?

Supplement S2C: Labor self-management
1. Would you feel more comfortable or happier working in a labor cooperative where

there are no employers and bosses telling you what to do than as an employee in a
firm with private owners or shareholders?

2. Why are egalitarian objectives of a labor-managed cooperative inconsistent with
efficient labor employment?

3. “Management buyouts” in which managers borrow to buy the assets of a firm
are common whereas few “worker buyouts” occur. Why do we not observe more
instances of institutions of labor management? What is the relevance of the story
of the man with the whip to your answer?

3. Public Goods
3.1 Types of public goods

1. How does asymmetric information affect voluntary payment for public goods?
What should Robinson Crusoe have done when he was quite certain that peo-
ple were being untruthful about their benefits from public goods in order to avoid
contributing to payment, after the public goods were already in existence?

2. Thinking about your life in the course of a day, classify the public goods from
which you benefit, according to whether the type is prisoners’ dilemma, volunteer-
type public good, or weakest link. If people were asked voluntarily to finance the
prisoners’-dilemma-type public goods in your list through anonymous voluntary
contributions, which public goods do you believe would receive sufficient voluntary
financing to approximate efficient spending? Could a professor or instructor be
anticipated to receive a reasonable salary based on private voluntary contributions
of students who anonymously place money in an envelope after each class, even
when classes are interesting and lucidly presented?

3. Place yourself in the position of playing the public-good game in which you are
asked to choose a division of money (that has been given to you for purposes of
the experiment) between private spending and contribution to a public good. How
would you choose to divide the money? Would your choice of division depend on
whether you were interacting with economics students or students who intended
to be social workers?
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4. People living together in the same household face repeated prisoners’-dilemma
public-good interactions. How are the problems resolved?

5. If a market could be established for voluntary payment for public goods, how
would demand and supply in markets in private and public goods differ? How
would personal freedom to choose (or a lack thereof) be expressed in the two
types of markets? Why is consensus the critical attribute identifying efficiency in
the Lindahl voluntary financing solution?

6. In one society, a driver stops and moves a rock to the side of the road. In another
society, drivers swerve around the rock and continue on their way, even though
the same drivers will be passing along the same stretch of road the next day. What
are the reasons why behavior might differ in the two societies? What affects the
probability that a volunteer-type public good will be provided, either efficiently or
inefficiently?

7. What is “cheap talk?” Coordination problems are present in both the volunteer
and weakest-link cases of public goods. Does cheap talk have the same role in
both types of coordination problems? Why does no one wish to free ride in the
case of weakest-link type public goods?

8. What are the special characteristics of national defense as a public good? A com-
munist regime in the Soviet Union that ended in the early 1990s viewed societies
with democratic institutions as enemies. “Pro-peace” demonstrations took place
in Western democracies by people who proclaimed the need for unilateral disar-
mament in Western democracies. Describe the behavior of the protestors in the
context of the prisoners’ dilemma of national security.

9. In general, democracies do not initiate war; rather, wars usually begin with an
attack on a democracy by a nondemocratic country. What do you believe are the
reasons?

10. If the campus were threatened by terrorists, an ethical dilemma would arise in pre-
empting terrorism by not allowing anyone identified with a group that had com-
mitted acts of terrorism in the past onto campus. Human-rights activists would
point out that the decision compromised principles of human rights by impos-
ing collective punishment. How could “cheap talk” about human rights be dis-
tinguished from a true principled position? Is the following statement necessarily
cheap talk? “I would never agree to mistreatment of a captured terrorist, even if
the life that might be saved by information that the terrorist could provide might
be my own.” If there is cheap talk, what is its purpose in this case? Is there a
relationship between “expressive behavior” (people confirming their identity to
themselves or others) and cheap talk?

11. Deterrence is impossible when terrorists declare that “we love death more than
you love life” and look forward to death. To change suicide terrorists’ incen-
tives, would you support a policy of announcing financial penalties on families
of terrorists who kill themselves in order to kill and maim innocent civilians? If
incentives are changed and deterrence is effective, why is imposing the penalties
unnecessary? Read Bernholz (2004) on supreme values and terrorism. Evaluate
the feasibility of the solutions that are proposed in the paper to the problem of
defense against terrorism.

12. A plane has been hijacked by two terrorists who, with high probability, wish to
crash the plane. There are 150 passengers and crew on the plane. A group of 10
passengers acting together could with high probability overpower the terrorists but
at risk of personal harm to themselves. Explain the circumstances and predictions
about outcomes in terms of the theory of public goods. Which types of public goods
are involved in this example?
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3.2 Information and public goods
1. Government can solve the free-rider problem by legally compelling payment for

public goods through taxes. Why is the ability of government to enforce payment
through taxation insufficient for solving the problem of efficient public-good sup-
ply?

2. How does the Clarke tax overcome the incentive to misrepresent preferences
regarding public goods? Provide another example of the use of the Clarke tax in
which a government faces a choice between the financing of two projects. Why are
governments reluctant to use the Clarke tax?

3. All cars could be equipped with measuring devices that calculate user prices for
all road travel: Do you support such a proposal? Is it fair for people who have no
children to pay taxes to finance schools? Could or should user prices be applied
to police protection? Should convicted felons in jail pay user prices to finance the
costs of prisons? Return to question 1 in section 3.1; for which public goods in your
list is user pricing feasible and in which cases would you recommend user prices?
Is a case in favor of user prices for public goods precisely the same as a case for
private goods supplied through paying market prices? Evaluate user prices from
the perspectives of efficiency and social justice. Would you like to live in a society
in which taxation is minimized by applying user prices wherever possible?

4. Describe the circumstances under which self-financing user prices are feasible. If
self-financing user prices are not feasible, should governments subsidize payment
of user prices? Relate your answer to the case for subsidizing natural monopoly
for private goods.

5. In Hillman and Jenkner (2004), cases are described in which low-income house-
holds in poor countries voluntarily choose to pay user prices for schooling of chil-
dren, either because government schools are inadequate or do not exist. Non-
government agencies and some governments in rich countries objected to the vol-
untary user prices on the grounds that governments in the poor countries have
the responsibility to and therefore should provide good schools. At the same time,
there were no objections to rich households in poor countries paying user prices to
have their children attend private schools (often, the rich parents sent the children
to schools outside the country). Identify the normative and positive propositions
involved here. Is the normative declaration about what governments in poor coun-
tries ought to do (but do not do) expressive? Do you believe that poor parents in
poor countries should be permitted to choose to pay user prices for schooling of
their children in nongovernment schools? Do you believe that rich parents in poor
countries should be permitted to choose to pay user prices for schooling of their
children in private schools?

6. The Lindahl solution proposes (normatively) that people with different prefer-
ences for spending on the same public goods should reside and pay taxes in the
same jurisdiction. Compare the Lindahl solution and the Tiebout locational-choice
mechanism for public goods. Why is the Tiebout mechanism “second-best” com-
pared to the ideal Lindahl solution? Is the locational-choice mechanism normative
(a recommendation) or positive (a description), or both?

7. Tiebout was responding to the claim that centralized government supply of pub-
lic goods was necessary because asymmetric information makes efficient supply
through private voluntary payments impossible. How does the Tiebout locational-
choice mechanism introduce choice for public goods akin to market decisions? The
locational-choice mechanism is based on the benefit principle of payment, whereas
centralized government supply is, in general, based on public spending financed
according to the ability-to-pay principle. How might this difference affect political
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decisions about the choice between the locational-choice mechanism and central-
ized government supply?

8. The Tiebout case for locational-choice as means of revealing information about
benefits from public goods is based on differences in people’s preferences for pub-
lic goods. How do differences in incomes as the basis for locational choice affect
the normative conclusions about desirability of outcomes of the locational-choice
mechanism?

9. What is “locational rent”? What is the role of locational rents in the Tiebout
locational-choice mechanism?

10. In the case of owners of cars and trucks sharing a road, why is there a cooperative
game, in contrast to the non-cooperative game of the prisoners’-dilemma public
good? What is the Nash bargaining solution to a cooperative game? Provide other
examples in which financing of public goods involves a cooperative game. What is
the common attribute of these examples?

11. Why is locational choice in separate government jurisdictions a desirable (not
second-best) solution when people want completely different types of public
goods?

12. Is there a difference in principle between user prices as means of financing public
goods and the Tiebout locational mechanism? What does “the theory of clubs”
describe? What is the relationship between the theory of clubs and the Tiebout
locational-choice mechanism? Give examples of phenomena to which the theory
of clubs applies. In all three cases – user prices, locational choice, and the theory
of clubs – what is the common role of exclusion?

3.3 Cost-benefit analysis
1. Why does transparent and accountable government require governments to pro-

vide accompanying cost-benefit analysis for all public spending? Why is cost-
benefit analysis not provided for all items in government budgets?

2. How does choice of the discount rate affect public-spending decisions based on
cost-benefit analysis? When the environment or biodiversity is involved, should
positive rates of discount be applied for evaluating public projects? Is there a gen-
eral case for a zero discount rate for evaluating costs and benefits over time of
public spending? That is, should future generations have the same weight in the
computation of costs and benefits from public spending as present generations?
Are there reasons for proposing that the market rate of interest indicates the dis-
count rate that should be used in cost-benefit analysis for public spending?

3. Publicly financed projects can increase the probability that people will live longer
or will avoid injury, as when governments finance highway improvement, provide
subsidies for medical research, provide security personnel at airports, or finance
police or national defense. If you were asked to do a cost-benefit analysis of public
spending in such cases, how would you value an increase in the likelihood that a
person’s life will be saved?

4. When choices are required, should public investment be aimed at protecting the
lives of the skilled educated population rather than the unskilled poor on the
grounds of past investment in human capital and future income?

5. Cost-benefit analysis is intended to ensure efficient public spending, but political
considerations influence spending of public money. If a political representative
has the means to allocate public funds for an inefficient project (for which costs
exceed benefits in his or her electoral district), the constituents would be better



798 Topics for Discussion

off receiving the money directly. What do you expect to happen if the alternative
of an efficiency-enhancing policy of direct income payments were proposed? Does
rational ignorance have a role in your answer?

Supplement S3A: Group size and voluntary
public-good contributions

1. Explain how income effects influence Nash voluntary contributions to public
goods. How are total Nash contributions affected by the combination of substi-
tution and income effects when the size of the group voluntarily contributing to
public goods increases? Does “free riding” necessarily increase as the group size
increases? How is free-riding defined in the case of this question?

2. When rent seeking takes place by members of a group who seek to benefit from a
public good, how do outcomes differ from a case in which members of a group are
seeking private benefits in the form of income to be shared?

3. Why, for total Nash group spending on a public good to be independent of the dis-
tribution of income in a group, is the qualification required that the same members
of a group make positive voluntary contributions to financing the public good in
the Nash equilibria before and after the redistribution of income?

4. Describe how the collective-action problem for public goods applies to both eco-
nomics and politics.

Supplement S3B: Property taxes and incentives
for zoning

1. Why can the payment for public goods through property taxes be regarded as vol-
untary?

2. When property taxes finance public goods, why are there incentives for zoning?
Why does the substitution effect for voluntary provision of public goods provide
incentives for residents of a jurisdiction to vote for zoning?

Supplement S3C: Other approaches to private payment
for public goods

1. Compare the Nash-equilibrium approach to collective action to an approach that
begins with the presumption of cooperation. Do implications about group size and
the effectiveness of collective action differ in the two cases?

2. Is joint supply of public and private goods an effective means, in some cases, of
avoiding the free-rider problem?

3. Describe how lotteries can be used to finance public goods.

Supplement S3D: An efficient economy with public
and private goods

1. Compare the general-equilibrium outcome with public goods to the general-
equilibrium outcome in supplement S1A in which only private goods are present.
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2. The supplement shows the derivation of the Samuelson condition for efficient
public-good supply in general equilibrium. Asymmetric information is missing
from this derivation. What are the consequences for derivation of the Samuel-
son condition of acknowledging the presence of asymmetric information, that is,
that people’s MB from public goods is their own private information unknown to
governments?

4. Public Finance for Public Goods
4.1 Taxation

1. What is the relationship between substitution effects and the excess burden of tax-
ation?

2. The excess burden of taxation is invisible: how would you convince a political deci-
sion maker of the existence of the excess burden of taxation?

3. Is there any difference in principle between the excess burden of direct and indirect
taxes?

4. How is the excess burden of taxation affected by substitution responses in other
markets?

5. Are taxes with no excess burdens possible? Are such taxes politically feasible?
6. Ng (1987) proposed that taxes on goods such as diamonds do not have an excess

burden of taxation because diamonds are valued intrinsically for their value and
taxes increase their value. Evaluate this proposal. If a sales tax is imposed on dia-
monds (or an existing sales tax is increased), what are the consequences for people
who already own diamonds?

7. In Hillman and Katz (1984) it was proposed that taxes on goods that are easy to
steal are undesirable because the attractiveness of theft of the goods is increased.
Why does this proposal indicate a reason for an efficiency loss of taxation related
to rent seeking?

8. The administrative costs of taxation include the costs of the government taxation
bureaucracy and the time people need to prepare tax returns or the cost of dele-
gating tax preparation to accountants and tax lawyers. How are the administrative
costs related to the social losses from rent seeking?

9. Emotional costs of taxation are difficult to measure. Can you suggest ways in which
estimates of emotional costs might nonetheless be approached?

10. Does the absence of tax revenue in a market indicate no excess burden of taxation?
11. Empirical estimates of the excess burden of taxation vary. Are the high or low

ranges of the estimates more likely to be true? What are the reasons for your con-
clusion?

12. What is the role of the excess burden of taxation in the derivation of the Laffer
curve? Why is the concept of a Laffer curve sometimes controversial? What are
the ideological beliefs or political preferences that you would expect to underlie
resistance to the concept of the Laffer curve?

13. How would you contribute to a debate about whether employers should pay for
health insurance for employees or whether employees should pay for their own
health insurance? Why have laws, as for example in the United States, required
employers to provide health insurance for employees?

14. Why is there no excess burden of a tax when one side of the market (buyers or
sellers) pays the entire tax?
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15. What is fiscal illusion? How does fiscal illusion affect awareness of tax inci-
dence (or who pays taxes) and the political choice between direct and indirect
taxes?

16. If there is fiscal illusion, are there consequences for utility when it is explained
to buyers that part of the price that they are paying is a tax? In some locations,
the seller announces the price and adds “plus tax” as separate information for the
buyers. In other locations, the seller announces the price inclusive of tax. There
can be no fiscal illusion in the first case, but fiscal illusion is possible in the second
case. What are the consequences for buyers of the different ways of announcing
price?

17. Compare a value-added tax with a sales tax. How do fiscal-federal systems of gov-
ernment affect the choice between the two types of taxes?

18. Compare a sales tax and import duty as means of collecting government revenue.
Why can we presume that taxes on imports are not motivated by revenue? Why are
imports taxed? Why have governments sometimes forgone tax revenue by choos-
ing an import quota rather than an import duty (or a tariff) to limit imports? What
is the role of rent creation and rent seeking in your answer?

4.2 Tax evasion and the shadow economy
1. How are the public-good prisoners’ dilemma and tax evasion related? What are the

influences on personal compliance with tax-payment obligations? Which policies
can governments use against tax evasion?

2. Is it unfair that people in different professions have different opportunities for tax
evasion? “Efficiency and social justice are both compromised by tax evasion and a
shadow economy.” Do you agree with this evaluation?

3. What is the difference between tax evasion and tax avoidance?
4. What is “presumptive taxation”? Do you believe that governments should be per-

mitted to determine tax payments based on presumptive taxation?
5. How does a value-added tax affect opportunities for income-tax evasion?
6. What is “money laundering”? How is money laundering related to tax eva-

sion?
7. The web site of Transparency International provides data on countries’ corrup-

tion rankings. Schneider (2005) provided data on the size of the shadow econ-
omy including countries not included in table 4.1. Would you expect to see a sys-
tematic relationship when you compare the corruption data with the size of the
shadow economy? What are the reasons for a relationship between corruption and
a shadow economy?

8. The data indicate that the size of the shadow economy has increased over
time in high-income countries. What reasons might underlie this phenome-
non?

9. Summarize ways in which tax evasion and the size of the shadow economy are
measured. Why might governments and others object to estimates of high values
for tax evasion and the size of the shadow economy? Who might the “others” be
in this case?

10. A person hired as housekeeper is obliged to pay income tax. Someone who stays
at home to look after children and tend to the household does not pay taxes on the
value of the services provided to his or her partner and family. Is the nonpayment
of taxes tax evasion, tax avoidance, or neither?
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4.3 Government borrowing
1. Why is public finance through government borrowing deferred taxation? Why is

government borrowing – or bond financing – an application of the benefit principle
of taxation?

2. A public project will provide benefits for three periods of time. The total cost of the
project is 3,000, and benefits are divided over time such that the generation work-
ing in period 1 has 50 percent of the benefits, the generation working in period
2 has 30 percent of the benefits, and the generation working in period 3 has the
remaining 20 percent of the benefits. With an interest rate of 5 percent, show how
bond financing can distribute financing of the project commensurate with the dis-
tribution of benefits (each generation lives for two periods, the period when it is
working and another period when it is retired). Interest payments are financed by
the generation working when interest payments are due.

3. What is Ricardian equivalence?
4. What is the relationship between Ricardian equivalence and fiscal illusion in bond

financing? What is the relationship between fiscal illusion in bond financing and
rational ignorance? Why might fiscal illusion affect governments’ use of bond
financing? Do you believe that taxpayers know the value of their future tax obliga-
tions that are the consequence of past government borrowing? Does fiscal illusion
justify constitutional restraint on government borrowing?

5. Why is fiscal illusion an ideologically sensitive topic? Who can be expected to
downplay the role of fiscal illusion and for which reasons?

6. Although bond financing is justified by the benefit principle of taxation, how
can bond financing be used opportunistically to assign taxes without regard for
benefit?

7. Are the considerations that arise when a government has a budgetary surplus sym-
metric to the considerations when revenue is required to finance additional public
spending? Would you propose constitutional or legal restraint on what govern-
ments are permitted to do with surplus revenue?

Supplement S4A: The excess burden with substitution
and income effects

1. How do income effects affect the measurement of the excess burden of taxation?
2. Explain the differences between and the relative magnitudes of the measures

known as compensating and equivalent variations.

5. Market Corrections
5.1 Externalities and private resolution

1. What is an externality? How can externalities exist that require no market correc-
tions?

2. List the major negative externalities that you encounter in the course of a
day, including the sources of the externalities. Can you judge further negative
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externalities that you would encounter in the absence of legal rights that preempt
negative externalities being imposed on you? List the positive externalities that
you encounter. Why have the externalities that you encounter not been resolved
in the manner predicted by the Coase theorem? Does your personal list of exter-
nalities include cases for which the large size of the affected group prevents vol-
untary resolution of the externalities? Can you identify externalities (positive or
negative) that you would confront if behavior were not influenced by social norms
and conventions?

3. How do private-property rights avoid the tragedy of the commons and thereby
facilitate sustainable conservation of renewable natural resources such as forests
and fishing stocks? Would private-property rights help preserve endangered
species of animals?

4. Why are the social costs of rent seeking related to the way in which the commons
are converted to private ownership? How do consequences for social justice arise
when commons are privatized?

5. “Green” political parties and environmental groups have the primary objective
of protecting the environment and saving societies from the tragedy of the com-
mons. Often, they identify with an ideology that is suspicious of private-property
rights and markets. Yet, we have proposed that private-property rights and mar-
kets allow externalities to be internalized. Why do green political parties and envi-
ronmental groups generally focus on the need for government to resolve environ-
mental problems rather than private resolution through the incentives of private
ownership?

6. Are there times when you would like to create a market for “someone to stop
bothering you”? Or, perhaps you would like more attention from a particular per-
son. Is one of the reasons why you do not attempt to create a Coase-type market
that you think offering money will be counterproductive? What are the general
circumstances in which an offer of money in an attempt to create a market might
be counterproductive?

7. What is the relationship between externalities and public goods? That is, when
do externalities also become public goods? How do the various aspects of public
goods associated with asymmetric information affect private resolution of exter-
nalities through the Coase theorem?

8. The neighbors are having a loud party and the noise bothers you. You go to the
neighbor’s house and conduct a poll asking everyone present how much they need
to be paid for the party to stop. You find that the sum of money you would have
to pay exceeds your benefit from stopping the party. What do you conclude about
efficiency and fairness of the outcome? If there were no party but the neighbor
was alone at home listening to loud music, would you expect the outcome of an
attempt to resolve the externality problem to change?

9. Explain how market capitalization of externalities affects the Coase theorem. Why,
because of capitalization, are low-income people generally more subject to adverse
externalities than high-income people?

10. Summarize the reasons why the predictions of the Coase theorem can fail to be
realized.

11. How are externalities internalized by personal behavior when self-esteem and
social approval matter?

12. Review both sides of the case for citizens’ right of self-defense by being armed. Dis-
tinguish between the normative and positive aspects of the arguments. Are there,
in your view, expressive aspects of the debate (people taking positions to express
their nature to themselves and others)?
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5.2 Public policies and externalities
1. There are many possible externalities based on subjective likes and dislikes. How

can a society determine the externalities that should be the target of resolution
through public policy? Would you agree to a proposal that everyone should be
obliged to shower or bathe once a day using soap and to change their clothes, and
that verified complaints about people in public places who have failed to do so
should be punishable by law? Are there externalities that you would like to see
corrected that the government does not attempt to correct?

2. A person who has a contagious or infectious disease can be a source of a severe
externality for others. What are the obstacles to seeking private resolution of such
externalities through the Coase theorem? What is your opinion on the use of an
indelible but inconspicuously placed marker that enables identification of people
who are HIV-positive?

3. What are the similarities and dissimilarities between the Coase private-resolution
solution for externalities and the Pigovian tax-subsidy solution through govern-
ment? Do limitations on the Coase solution apply to Pigovian taxes and subsidies?

4. Why does the order of private resolution of externalities and public policy matter?
In practice, which do you expect to come first?

5. Externality problems associated with education, smoking, and sexual harassment
are generally addressed through public policies of direct regulation rather than
through Pigovian taxes and subsidies. Why is this so?

6. Does the theory of the second-best justify a monopoly or a cartel when there are
negative externalities?

7. Summarize the public-policy means available to governments to resolve externality
problems and the influences affecting the choice by government from among the
alternatives.

8. Find information on the environmental problems that occurred at Love Canal,
New York, and in Woburn, Massachusetts, in the United States.∗ How did the
harmful externalities arise and why were the externalities allowed to persist?

9. Environmental policies affect profits of firms. The political principal–agent prob-
lem suggests that political decision makers sensitive to political support may not
use public policy to perfectly internalize externalities. Describe how environmen-
tal policy might be chosen as a trade-off between the interests of producers and
the public interest. How are gains distributed or costs imposed when political deci-
sion makers respond to a change in public-interest standards? Why did the U.S.
government protect the dolphins?

10. Governments can set national emissions quotas and choose the method of assign-
ment of the emission rights to producers. The rights to emissions can then be traded
in markets. What conclusions can be drawn from the experiences from the U.S.
market in SO2 and the European market in CO2? Investigate the functioning of a
market in emissions rights. Does the market that you have chosen to investigate
appear competitive? Does government have an ongoing role in the market?

11. What conclusions do you draw from the successful international agreement on pro-
tection of the ozone layer known as the Montreal Protocol? What is the relation-
ship between free-riding incentives and the need that was present for the World
Bank to provide inducements for some governments to accept the provisions of
the Montreal Protocol?

∗ On the latter case, see the book by Jonathan Harr (1996), A Civil Action, Vintage Books, New
York.
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12. Compare the cases for and against a significant human impact on global warming.
Can a scientifically objective conclusion be reached, in your view, that the primary
cause of global warming is human activity and not natural cycles of global warming
and cooling such as have been observed in the past?

13. When global targets for emissions reductions are sought, should obligations to
reduce emissions be assigned among countries based on contemporary emissions
or on population? Does the assignment rule affect efficiency? Why is the Coase
theorem relevant in your answer? How does assignment of the global quota for
emissions among countries affect incentives of governments to participate in inter-
national agreements?

14. Evidence shows that autocratic governments do not protect the environment.
When a government owns everything, would you expect the environment to
be well protected? Find information on the Aral Sea. What is the relationship
between government ownership and the tragedy of the commons?

15. “Foreign governments failing to adopt protective environmental policies are the
source of externalities and not the World Bank and the International Monetary
Fund, which promote free markets.” If this is so, why are protests directed at the
World Bank and the International Monetary Fund and not at the foreign govern-
ments? Would you expect representative global government to resolve benevo-
lently global externality problems in the public interest?

16. Should foreign governments be permitted to use lax environmental standards as
a source of their country’s comparative advantage in international trade? Should
foreign governments be permitted to import hazardous waste?

5.3 Paternalistic public policies
1. Is your position on paternalism that of the libertarians? Set out your views on

whether government should be permitted to choose paternalistic public policies. Is
the libertarian position “expressive”?

2. Blood, organ donations, and sex are cases in which voluntary giving is permitted
but markets are often illegal. Review the case for illegality of markets in each case.
Do the considerations that apply to blood also apply to organ donations and sex?
Investigate legal prostitution in the U.S. state of Nevada. After your investigation,
provide a conclusion whether in your view the legal market should be retained in
Nevada or disallowed.

3. Give examples of different illegal markets and describe the consequences of ille-
gality, as well as the outcomes that you would expect if markets were legalized. Do
you believe that markets for sale of babies for adoption should be legal? Should
purchase of foreign babies be legal?

4. What is hyperbolic discounting? Is hyperbolic discounting necessarily irrational
behavior? Is hyperbolic discounting a justification for public policy? Conduct a
survey and ask smokers if they are aware of the long-term consequences for their
health from tars and nicotine in tobacco. Can you discover from their answers
whether they are hyperbolic discounters?

5. Evidence links alcohol to sexually transmitted disease (see Chesson et al.,
2000). Does this evidence suggest that excessive alcohol temporarily makes people
hyperbolic discounters? Are there implications for public policy? More generally,
is there a role for public policy when the problems stem from excesses but moder-
ation does not result in self-harm?

6. Outline public policies that you would propose as the response to obesity. Or,
would you propose that weight is a personal matter in which governments should
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not intervene? Data show that low-income people are more likely to be obese
than high-income people. Why do you believe that is so? Is hyperbolic discount-
ing involved in obesity? For air travel, should obese people be required to pay for
two side-by-side airline seats or be required to buy more expensive business-class
tickets in order to have wider seats?

7. Compare the theory of “rational addiction” with hyperbolic discounting. Which
theory do you find more convincing as the explanation for observed behav-
ior?

8. Explain why the phenomenon of “payday lending” is an example of hyperbolic
discounting. What, if anything, should governments do about payday lending? Do
you agree with Jeremy Bentham or Adam Smith regarding interest rates and bor-
rowing?

9. The Allais paradox illustrates “framing” and “bounded rationality”? Describe
these latter concepts. Does the Allais paradox have consequences for paternalistic
public policy?

10. Should all forms of gambling be illegal? What do you believe governments should
do, if anything, if people make mistakes because they do not understand the con-
cept of objective probability? How is your position on gambling related to personal
and occupational safety? Why not rely on personal judgment to determine whether
people wear seat belts or use appropriate protective means to protect against job
hazards?

11. If you visit a legal casino during the day in mid-week in a non-holiday period (when
most people are working), you may find that the population of patrons appears
poorer on average than the general population. What do you conclude from this
observation? Are there consequences for public policy?

12. Governments act paternalistically in only allowing certified investment advisors
to give financial advice. Yet, by following the suggestions of certified investment
advisors, people can incur financial losses. Is allowing only certified investment
advisors to give investment advice justified? Would you approve of allowing any-
one to be an investment advisor but obliging all past investment recommenda-
tions (not only the recommendations that were successful) to be publicly avail-
able on the Internet? Do you believe that medical surgeons should be legally
obliged to publish their successes and failures on the Internet? In some places,
advertising by lawyers and medical practitioners is prohibited and in other places
such advertising is allowed. What do you believe underlies the different public
policies toward prohibiting or allowing advertising by lawyers and medical practi-
tioners?

13. Investigate where in the world slavery (and therefore a market in people)
exists. Investigate also in which countries girls are systematically denied school-
ing relative to boys. Crossette (2000) described practices against girls that cause
lifelong disabilities. Should paternalism extend to people in other societies?
What is the basis for a position of moral relativism? Are you a moral relati-
vist?

14. Set out your views on the different preferences of the mother and daughter regard-
ing reading of the book that the mother feels is pornographic and that the daughter
feels will expand her mother’s horizons. At which age of the daughter could you
accept the daughter’s making her own decision about the book? How is public pol-
icy with regard to censorship involved in this example? How is Pareto efficiency
involved?

15. Set out your views on the issues in the trial of Charles Bradlaugh and Annie
Besant. What are your views on Charles Darwin’s position in the trial?
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6. Voting

6.1 The median voter and majority voting
1. What is the Condorcet jury theorem? How does the theorem provide a foundation

for democratic decision-making processes?
2. If choice by the median voter cannot ensure efficiency in public-spending decisions,

why is majority voting used rather than a consensus voting rule, which does ensure
that an accepted proposal is Pareto-improving? What is the justification for major-
ity voting as a collective decision-making rule? What is the intuitive explanation
for May’s theorem?

3. Why are single-peaked preferences important in the determination of outcomes of
majority voting? Why is there often so much attention given to determining who
will be the chairperson of a meeting and thereby will be able to choose the order
of voting?

4. Why can majority voting through determination of the Condorcet winner result in
choice of public finance for inefficient projects (for which W = B − C < 0)?

5. Markets for votes ensure that outcomes are always Pareto-improving because, as
proposed by the Coase theorem, payments can take place to ensure that all effi-
ciency gains are realized. Do you agree that markets for votes should nonetheless
be illegal, even if the markets would result in efficient choice for public finance?

6. Even if markets for votes were allowed, information about net benefits from voting
outcomes can be expected to be private, so the market for payment for votes would
be subject to asymmetric information. How would this affect a market for votes, if
a market for votes were allowed?

7. Does majority voting based on logrolling or vote trading (rather than sale of votes
for money) ensure efficient public finance? Why are majority voting logrolling
coalitions intrinsically unstable when money payments are allowed?

8. When a majority-voting logrolling coalition chooses public finance for inefficient
projects that imposes costs on a constituency of voters, should the disadvantaged
voters be permitted to pay the members of the majority coalition not to vote to
provide public finance for the inefficient projects? Are such payments extortion?

9. More generally, when logrolling takes place and monetary payments are allowed,
what are the impediments to efficient outcomes through all-inconclusive coali-
tions?

10. Is instability of voting coalitions necessarily undesirable?
11. What is the “tyranny of the majority”? Is it an exaggeration to use the term tyranny

in the context of majority voting? That is, is there a difference between the tyranny
of a dictator who imposes his will on people (why have dictators usually been
men?) and the tyranny of a majority that imposes its will on a minority?

12. Does a group of voters who are systematically disadvantaged by the tyranny of the
majority have the “natural right” to secede from the collective-decision-making
body? What is meant by “natural right” in this context? The U.S. Civil War was a
case of successfully resisted secession in which the issue was slavery, but also there
was disagreement on whether international trade policy should be free trade or
protectionist (we elaborate in chapter 10). Is your view of the attempt at secession
by the South influenced by whether the issue was slavery or free trade? Investigate
why slavery was abolished in other locations without civil war. In 1933, voters in the
Australian state of Western Australia voted with a two-thirds majority to secede
from the federal government Commonwealth of Australia, but the secession was
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disallowed as unconstitutional. The province of Québec has also voted on the issue
of secession from Canada. In Italy, a political party based in the north has had as
its policy platform succession from the rest of Italy to create a new state of Pada-
nia. Investigate whether issues of public finance were involved in these cases. In
Switzerland, the new canton (or regional government jurisdiction) of Jura was cre-
ated in 1979; investigate the reason for secession and whether secession to create
the new canton was resisted.

13. How can the tyranny of the majority be prevented when group decisions are made
under the payoffs of the prisoners’ dilemma? In a federal system of government,
why would we expect checks and balances to be more prominent at high levels of
government?

14. Does locational choice in a fiscal-federal system ameliorate or solve the problems
of majority voting? How is solving the problem of the tyranny of the majority
related to achieving efficient spending on public goods?

15. In 1999 Australian voters were asked whether they supported retaining the queen
of England as head of state or change to become a republic with no ties to the
British crown (see Davidson, Fry, and Jarvis, 2006). Although public opinion polls
indicated majority support for a republic, the majority in the actual vote favored
retaining the status quo. Can you conjecture why the opinion polls gave different
results from the actual outcome? Why might expressive behavior be involved – in
the answers given in the opinion polls or in the actual vote? Investigate the 2001
referendum in the U.S. state of Mississippi on retaining the state flag: Why was
voting in the referendum expressive (see Karahan and Shughart, 2004)?

6.2 Political competition
1. With the availability of information technology that allows individual voters to

express their opinions on different questions at low cost, do you believe that rep-
resentative democracy should be replaced by direct democracy? Is your answer
influenced by Ostrogorski’s paradox? There is evidence that people feel happier
under direct democracy. Yet, whether under direct or representative democracy,
people would be rationally aware that the likelihood of their single vote being deci-
sive is negligible. When then do they feel happier under direct democracy?

2. When political competition takes place between two candidates on a single policy
issue (such as public spending on a public good), the prediction is that the two
candidates converge to the policy position of the median voter. Have you observed
convergence that makes political candidates barely distinguishable from one other
on the major issues of an election? What do we infer from people bothering to vote
after policy convergence has taken place?

3. When there are primary elections, how are policy positions of political candidates
predicted to change between the positions taken in the primary elections and the
general election? Have you observed such change?

4. Before a U.S. presidential election, voters who were interviewed indicated that
they intended to vote for one of the candidates but nonetheless expressed agree-
ment with the policy positions of the opposing candidate, when the views of the
opposing candidate were deceptively presented to them as the views of the candi-
date whom they supported. Why does rational ignorance about candidates’ policy
positions not deter voters from deciding to vote?

5. When voters vote based on utilities personally derived from candidates’ policy
positions and there is a single issue, and two political candidates perceive that a
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third candidate intends to enter the political contest, can the two candidates take
policy positions that block the entry of the third candidate, because the third can-
didate is assured of electoral defeat if he or she enters the political contest.

6. In the case of two candidates and two policy issues, the theory predicts instability
of policy pronouncements. Yet, substantial stability appears to be observed. What
are reasons for the observed stability?

7. When there is a single issue or whether there are two issues, what is the relation-
ship between expressive voting and abstention? How does the relationship depend
on whether voters vote expressively based on policy positions or attributes of can-
didates?

8. What are the advantages and disadvantages of proportional representation com-
pared to single-constituency seats?

9. In light of the attributes of voting systems, do you favor the voting system that is
used where you vote? Or is there an alternative system of voting that you would
like to see used? What are your views on approval voting?

10. Normative conclusions about efficiency and social justice suggest that personal
decisions made in markets are preferable to collective decisions made through
majority voting. Nonetheless, there are decisions that necessarily need to be made
collectively. What are the requisites of socially desirable democratic systems of
collective choice?

6.3 Voting on income redistribution
1. Voting on public spending on public goods can result in Pareto improvement but

not voting on public spending on private goods. Why does voting nevertheless take
place on public financing of private goods? Describe the conclusion about majority
voting and public finance that follows from the example of voting on maintenance
of the roads. Often, voters who like opera are able to pass proposals that provide
public finance for subsidies to opera companies and voters who like football are
able to pass proposals that provide public finance for subsidies for the local football
field and the team. Why is the price of opera or football tickets not simply increased
to establish a self-financing user price?

2. Political candidates may campaign on a slogan of “spreading the wealth” but, if
elected, in general do not engage in extensive redistribution of income through
high taxation. Why does the extensive redistribution not take place?

3. Societies in which people believe that high personal incomes are the consequence
of luck are more inclined to have high taxation and extensive redistribution than
societies in which the belief is that high personal incomes are due to personal effort
and initiative. Why might different societies take these different views?

4. Societies in which a majority of voters believes in the natural right of possession do
not vote for extensive redistribution. Why might people in a society define social
justice as the natural right of possession? Is your answer related to the answer to
the previous question?

5. Voters are disinclined to vote for extensive redistribution if they believe that they
may have above-average income in the future, even if presently their incomes are
below-average. What are the influences that can lead people with present below-
average incomes to believe that voting for high taxation and extensive redistribu-
tion is against their future interests?

6. The franchise or who is permitted to vote affects redistribution through voting.
Why historically did voting not begin with the principle of one person, one vote?
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7. It has been proposed that when voting takes place to redistribute income, only
those people whose taxes finance income transfers and not beneficiaries of the
transfers should have the right to vote (see Mueller, 2003). Do you have reserva-
tions about allowing beneficiaries of income transfers to vote on income redistri-
bution?

8. Evidence from voting outcomes in capital cities and surrounding suburbs where
large numbers of government bureaucrats live indicates consistent voter support
for a political party that favors high taxation and public spending. Do you believe
that it is justified to separate issues of public finance from other issues and to not
allow government employees to vote on fiscal issues that include the taxes that
finance their salaries?

9. Why do you believe that women were, in general, given the right to vote after
men were already entitled to vote? Why do you suppose that in the United States
western states were the first to extend the franchise to women?

10. Evidence shows that income redistribution through taxation and public spending
increased after the franchise was extended to women. Why do you believe this was
the case?

11. Summarize the explanations for why people vote and indicate the consequences
for income redistribution.

12. How would a majority-voting equilibrium on income distribution be established?
What is the similarity to determination of the majority-voting equilibrium for pub-
lic spending on public goods? Evidence reveals that the median voter in high-
income democracies does not benefit from redistribution of income. Why would we
not expect the median voter in a high-income democracy to vote self-interestedly
for personal benefit from income distribution?

13. What are the incentives for voting coalitions composed of the ends of the income
distribution against the middle? Could such coalitions reflect expressive voting?

14. What is Director’s law? Why might we predict Director’s law, even though the
middle class or the median voter does not benefit from redistribution of income?

15. What is your general conclusion about the comparison between personal decisions
made in markets and collective decisions made through majority voting?

7. Social Justice
7.1 Social justice and insurance

1. Can you judge how risk averse you are? How much would you pay to avoid a fair
gamble of winning or losing $10, or $100, or $10,000? In figure 7.1, how is risk
aversion reflected in the difference between certainty-equivalent income and the
expected value of income obtained from the fair gamble? In chapter 1, we con-
cluded that outcomes of competitive markets for goods and services were efficient
but not necessarily socially just. What are the conditions under which the claim
is be made that competitive insurance markets result in both efficiency and social
justice?

2. Identical utility functions and symmetric social welfare functions were proposed as
necessary beginnings for an investigation of social justice achieved through social
insurance. Why is this so?
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3. In which ways are Bentham and Rawls limiting cases of a social welfare function
and social insurance contract?

4. How does the Laffer curve affect social insurance through Bentham and Rawls?
5. Why is Bentham the rational choice for a social welfare function? What is the

meaning of “rational” in this case? Why might a social welfare function that
departs from Bentham nonetheless be chosen? Why, in particular, might Rawls
be chosen? Can you infer whether the social insurance contract in your society is
closer to that of Bentham or Rawls?

6. Whichever social welfare function is chosen, individual utility is indicated by the
same common-to-all utility function expressing personal risk aversion. Distinguish
between personal risk aversion as expressed in the utility function and the aversion
to inequality expressed in choice of a social welfare function.

7. How does presence or absence of a work ethic affect choice of the social welfare
function behind the veil of ignorance? If you had to speculate on why a work ethic
is more predominant in some countries’ populations than others, are there possible
answers that you might propose?

8. Is the choice of Rawls expressive? Is the choice of Bentham expressive?
9. In considering income redistribution, we have limited governments to taxation as

the source of revenue and used the Laffer curve as a constraint on redistribution.
Although payment of taxes is compulsory, why are taxes as a source of government
revenue consistent with a free society? How might the Bentham sum of utilities be
maximized if there are no constraints on what people can do?

10. What is adverse selection? How does adverse selection undermine voluntary insur-
ance? Explain how adverse selection and a time-inconsistency problem underlie a
case for governments enforcing compulsory participation in social insurance.

7.2 Moral hazard
1. After the social insurance contract has been chosen and people emerge from

behind the veil of ignorance, how does the problem of moral hazard arise? What
change in the nature of information, compared to absence of information behind
the veil of ignorance, underlies moral hazard? How does effort associated with
moral hazard differ from effort associated with the leaky bucket of redistribution?

2. When insurance is voluntary and everyone in the population is susceptible to moral
hazard, why does the Nash equilibrium resemble the circumstances of the public-
good free-rider problem – and how do the circumstances differ?

3. When only some people in a population have a work ethic, what is the outcome
of choice of effort at self-reliance? Given the outcome, why can we expect adverse
selection to be present to impede voluntary insurance?

4. Beginning from a society where a work ethic is the social norm, how might a het-
erogeneous society arise? Do you expect successful persisting welfare states neces-
sarily to be homogeneous closed societies – homogeneous in that the society is like
an extended family and closed in that people from outside the community cannot
ask for income transfers?

5. We identified two distinct adverse-selection problems. What is the difference
between the adverse-selection problem that arises when people know whether
they have exogenously experienced good or bad luck and when personal outcomes
depend on both luck and the decision whether to exert effort to be self-reliant?
Are conclusions on whether government is justified in enforcing compulsory social
insurance because of adverse selection the same in both cases?
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6. How is adverse selection involved when immigrants choose to locate in a welfare
state? Is there adverse selection when people leave a welfare state? Read Nannes-
tad (2004) and set out your views on the dilemma of helping people in need from
other countries through immigration.

7. Someone tells you that it was predetermined that after emerging from behind a
veil of ignorance, some people would have a work ethic whereas others would
be subject to moral hazard. This person also tells you that he, by fate, does not
have a work ethic. Would you accept that having or not having a work ethic is
a consequence of fate that is included in being lucky or unlucky as determined
behind a veil of ignorance? Would you accept the argument that the social welfare
function chosen behind the veil of ignorance should take into account, therefore,
that some people will not have a work ethic – through no fault of their own because
this was determined by fate?

8. How does incomplete insurance solve the moral-hazard problem? If Bentham
were the social welfare function chosen behind the veil of ignorance, how do we
reconcile the need for incomplete insurance under two different circumstances of
information? What are the reasons in each case for incomplete insurance?

9. What are type-1 and type-2 errors associated with incomplete insurance directed
at moral hazard? What is your position on the claim that luck and effort are
not separate, independent effects on outcomes in life but rather that people
who do not fare well in life are necessarily victims who should be helped? How
does this claim affect willingness to recognize existence of type-1 and type-2
errors?

10. In your society, is moral hazard is a problem when people are provided with
income transfers through social insurance? Do overly generous income transfers
create moral hazard?

7.3 Social justice without government
1. Explain how altruism expressed in interdependent utilities gives rise to a prisoners’

dilemma of private charity that requires resolution by government.
2. In circumstances where people obtain utility from voting in favor of income trans-

fers but lose utility if actually required to make the transfers, why is it beneficial to
be able to credibly commit to vote in favor of income transfers? Are there means
of making such a credible commitment? If one voter declares the intention of vot-
ing in favor of income transfers, is this “cheap talk”? How do outcomes of voting
differ between cases in which there are two voters, and in which there are many
voters?

3. We observe much private charitable activity. What are the reasons that can explain
private charity? Do you expect it to matter whether the giving of private charity
is visible to others? Is “pleasure from giving” a more accurate description of how
people commonly feel about helping others than the payoffs expressed in the pris-
oners’ dilemma of interdependent utilities (where people feel better if unfortunate
people are helped but prefer that others give)? Do experiments with the dictator-
ship game suggest the presence of substantial “pleasure from giving”? Students
are, in general, the subjects in dictatorship-game experiments – and students have
often not begun earning incomes. Do you believe that this affects behavior in dic-
tatorship games?

4. Why might tax-financed welfare transfers reduce private charity? Would you give
money to people who declare that they have no income, or would you direct them
to social workers who can help them to obtain benefits through publicly financed
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assistance programs? When programs of publicly financed assistance are available,
why might a person still give money to a stranger? Consider the following circum-
stances: you visit a foreign country and see children of school age selling chewing
gum at a time of day when they would be expected to be in school. Would you feel
sorry for the children and buy gum from them? Is the behavior of someone who
buys gum expressive?

5. In the Nash equilibrium of the game between the charitable person and the recipi-
ent who does not like to work, why does the charitable person wish to delegate the
income transfers to a government bureaucracy? Does the bureaucratic principal–
agent problem inhibit charitable transfers when people experience utility from giv-
ing?

6. How, if at all, do ultimatum and dictatorship games allow a judgment of whether
societies can rely on voluntary charity to redistribute income? In ultimatum and
dictatorship games, what proportion of $10 would you offer the other person?
What proportion of $1,000 would you offer? What is the minimum offer that you
would accept in the ultimatum game for the above two sums of money given to the
donor? Describe the considerations that enter into your decision.

7. In the dictatorship game, people in one society may make generous divisions of
the money, whereas in a second society, people choose to give nothing. In the
ultimatum game, the people in the first society do not change their behavior but
the people in the second society now make generous offers. What can we infer
about conceptions of fairness and attitudes toward luck and effort as determinants
of personal outcomes in the two societies?

8. Summarize and give your views about gender differences in outcomes of the dic-
tatorship game. Gender differences in the ultimatum game appear to be more
ambiguous. Is the ambiguity consistent with your expectations?

9. How does behavior in ultimatum and dictatorship games differ when individuals
openly take part in discussions on how much to give collectively compared to per-
sonal anonymous decisions? Are you surprised by the difference in behavior? Are
you surprised by the differences in amounts given when donors have “earned” the
money that they can choose to divide? What do your answers imply about human
nature?

10. Economic mobility requires educational opportunities and meritocracy in the job
market (so that jobs are allocated not according to personal and family connections
but rather according to individual merit). When economic mobility is low because
of absence of either requisite, can public policy increase economic mobility?

11. When assortative mating takes place, the abilities or traits of the man and woman
are correlated. Lam and Schoen (1993) found that in Brazil, incomes of men were
more closely correlated with incomes of their wife’s father than with incomes of
their own father. In the United States, incomes of men are more highly correlated
with incomes of their own father than their wife’s father. What do you conclude
about differences in economic mobility between the two countries? How can men
systematically choose women with a father who has a higher income than their own
father? Or is it perhaps not the men who are doing the choosing?

12. Do you perceive much economic mobility, expressed in the backgrounds of fellow
students? In a class, what proportion of students are the first in their families to
attend university or college?

13. Would you favor a global compulsory social insurance program that includes
everyone in the world no matter where they were born or live? Explain your rea-
sons.

14. In what sense do international agencies that provide aid as if there were a global
social insurance contract confront a moral-hazard problem when the money is
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given to governments in low-income countries to redistribute to the poor? How do
institutions in different countries affect the feasibility of an effective global social
insurance contract? What is the “hostage problem”? How does the hostage prob-
lem deter effective global social insurance?

15. Interdependent utilities are a way of formally expressing the idea of altruism –
that is, that people care about the well-being of others. Yet, people appear to care
unequally about the well-being of others. People make different charitable contri-
butions to help the poor in their own region or country than the poor in faraway
countries. Do you believe that these differences reflect empathy based on donors
viewing themselves as having been behind a veil of ignorance with people in their
local communities or countries? Conversely, why do people sometimes give money
to help poor people in poor countries but not poor people in their own country?

16. People who donate to help the poor in poor countries do not always follow up their
donations with requests for details on how their money helped the poor, or indeed
ever reached the poor. Why do all donors not seek this information?

17. Why have donor agencies such as the World Bank continued to provide aid to
governments in poor countries despite the evidence that the aid is ineffective in
helping the poor?

Supplement S7A: Measurement of income inequality
1. How does the Gini coefficient measure inequality? We can compare two societies,

one with a precisely equal distribution of income, and the other with an unequal
distribution of income that Pareto dominates the equal incomes. The first society
consists of five people who have incomes of 1,000 each, and the second society
consists of five people with incomes of 1,200, 1,500, 2,000, 5,000, and 10,000. Is
there merit in the “better” Gini coefficient of the first society?

2. How is the Atkinson measure of inequality related to the outcome of maximiza-
tion of a symmetric social welfare function with no leaky bucket of redistribution?
What would happen to the Atkinson measure if the measure were to acknowledge
that seeking equality is subject to a leaky bucket?

Supplement S7B: An impossibility theorem
for social aggregation

1. What does the Arrow “impossibility theorem” show to be impossible?
2. Explain why cardinal utility resolves the problem. Read Ng (1997) and present an

evaluation of his case for cardinal utility.

8. Entitlements
8.1 The attributes and consequences of entitlements

1. When people are given entitlements as income, they can proceed to maximize util-
ity by spending the income as they wish. Why, then, are entitlements often pro-
vided in-kind?
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2. Investigate the entitlements that governments provide in the place where you live.
Which entitlements are targeted and which are intended to be universal? Which
are in-kind?

3. What are the social benefits and costs of using vouchers to deliver in-kind entitle-
ments? Why might resistance to vouchers be expected and from whom?

4. Universal entitlements such as schooling for children are intended to achieve ex-
ante equality or equality of opportunity. Why do entitlements to education in gov-
ernment schools affect households differently and impose more costs on some
households than others, when compared to private decisions in markets without
the entitlements and the accompanying taxes?

5. Do you believe that equal educational opportunities should be enforced through
government schools or that the education that children receive should be allowed
to vary with parents’ income and willingness to spend on educating children?
What are the consequences when entitlements can be rejected for market alter-
natives? Equality of opportunity would require illegalizing markets that facilitate
personal spending on schooling on education: Should that be done, or can that be
done?

6. Should households that reject entitlements for market alternatives receive tax
credits as compensation for paying taxes but not benefiting from tax-financed enti-
tlements? What are your views on vouchers as a means of avoiding double pay-
ment by detaching public finance for schooling from the need to attend govern-
ment schools?

7. How do problems of adverse selection arise when government and private schools
coexist? Can public policy address the problems of adverse selection?

8. How can it be determined whether persisting differences in market incomes of
members of identifiable groups are the consequence of labor-market discrimina-
tion or failures of ex-ante equality? Can you propose an explanation for why, cor-
rected for educational attainment, African-American men in the United States
earn less than white men but African-American women earn higher wages than
white women? Could the answer be discrimination?

9. What do you believe underlies the gender differences revealed in the different
propensities to take advantage of educational opportunities? Do you believe that
hyperbolic discounting is involved, with associated behavior of immediate grati-
fication and procrastination? If so, why are men hyperbolic discounters and not
women, or more so than women?

10. What are the future consequences for society – or for a group in society – if women
are overall better educated than men? What happens to marriage and to fertility?
Women have tended disproportionately to support political parties that favor high
taxes and extensive income redistribution. Are the gender-based voting tendencies
of the past expected to change?

11. Can public policy offer solutions if ex-ante equality – and therefore also ex-post
equality – is hindered by self-fulfilling expectations based on personal identity or
is impeded by the stereotyping of others?

12. Is choosing a jurisdiction according to entitlements of social insurance identical in
consequences to locational choice of public goods? Outline the consequences for
efficiency and social justice of locational choice of entitlements. Recall the zon-
ing restrictions of supplement S3B: How does zoning affect prospects for ex-ante
equality through locational choice? What are the consequences for public policy?

13. The beneficiaries of selective entitlements to higher education financed by public
spending tend to be disproportionately students from middle-class households and
also women more so than men. Are changes in public policy called for because of
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the identity of the beneficiaries? What is the relevance of Director’s law to your
answer?

14. Do full, free, tax-financed benefits necessarily reach intended beneficiaries when
governments specify entitlements but require employers to pay for entitlements of
employees – for example, in the form of health insurance and maternity benefits?
What is the relevance for your answer of the distinction between effective and legal
tax incidence? What is the relevance of fiscal illusion?

15. Public housing that concentrates low-income beneficiaries in the one location is
often an unsuccessful social policy. Why do you believe that this is so? Is there an
alternative public policy to provide entitlements to housing that you would recom-
mend? Should governments provide in-kind entitlements to housing?

16. What would you expect would be the consequences if the government were to
announce an entitlement to a job for everyone?

17. How do adverse selection and moral hazard affect a student-loan program? How
would you propose ideally to provide equal opportunity in higher education? Is the
ideal means of financing higher education an income-contingent loan? Or would
you propose free tax-financed higher education through scholarships assigned
according to individual scholastic merit? How could you compensate – if at all – for
absence of equal opportunity, as indicated by evidence indicating substantial con-
sequences throughout later life of the quality of preschool opportunities? What
are your views on “affirmative action” as a compensation for failure of ex-ante
equality? Should children from immigrant families benefit from preferential col-
lege admission on the grounds that they may speak a foreign language at home,
which may limit their skills of expression?

18. Because of the objective of equal opportunity, should public policy provide addi-
tional resources for scholastically superior children? That is, does equal opportu-
nity include the opportunity for children to use their abilities to the full? Should
public policy make additional resources available to children with learning prob-
lems? Is your answer to the latter two questions the same? Indicate why your
answers are the same or differ?

19. An explanation for the phenomenon of public finance for higher education (pro-
posed by Garatt and Marshall, 1994) is that there is a social contract, as if decided
behind a veil of ignorance, based on the principles that (1) a society cannot afford
or does not require everyone to have a college education, and (2) a lottery will
determine who will benefit from a publicly financed or subsidized college edu-
cation. According to this theory, people with the required abilities “win the lot-
tery” and benefit from the free publicly financed higher education. How is this
explanation for public finance for higher education related to the circumstances
of the water in the desert? Evaluate this proposed normative explanation for why
governments subsidize higher education against the background of the evidence
supporting Director’s law and evidence showing that low-income households are
under-represented in higher education.

20. What is a meritocracy? What is the relationship between meritocracy and equality
of opportunity (or ex-ante equality)? What is the relationship between meritoc-
racy and economic or social mobility? If while visiting a foreign country someone
accompanying you required medical treatment, what would you do if you observed
that the country were not a meritocracy?

21. Targeted entitlements differ from intended universal entitlements because gov-
ernments prefer that the targeted entitlements not be used. Give examples of such
targeted entitlements. What is the relationship between incentives and the prefer-
ence that targeted entitlements be rejected? If at one time it was possible to rely
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on stigma, how should public policy change – if at all – when social norms change
and stigma is no longer an impediment to accepting entitlements?

22. Summarize the different explanations for involuntary unemployment. If you were
asked to design an unemployment insurance program, what attributes would the
program have? Are the attributes that you propose influenced by the explanation
for unemployment?

23. Dennis Snower (1994) proposed allowing people to convert their unemployment
benefits to vouchers for wage subsidies that they can offer employers. Evaluate the
proposal.

24. Edmund Phelps (1994) made a case for wage subsidies as alternatives to welfare
payments. Evaluate his public-policy proposal. How do employer incentives affect
the feasibility of a wage subsidy?

25. Brinig and Buckley (1999) concluded that entitlements changed social norms
regarding single motherhood. Should a society be concerned if targeted entitle-
ments change incentives of low-income people, whereas personal decisions of
higher income people who are ineligible for entitlements are not affected?

26. Is a public policy of limitations on entitlements to welfare payments for any one
person over the course of a lifetime desirable? Is the policy feasible; that is, can
limitations on time on welfare be credibly imposed?

27. What are the requisites of successful welfare reform? Why do governments con-
tinue sometimes without welfare reform when it is evident that incentives of wel-
fare policies are inappropriate for an efficiently functioning society?

28. Illegal immigrants generally are productive and do not pay taxes and are not eligi-
ble for the entitlements of the social insurance contract. Should children of illegal
immigrants have free entitlements to tax-financed education? Should children of
illegal immigrants have free entitlements for publicly financed immunization pro-
grams? If entitlements are provided to illegal immigrants or their children, how
are incentives affected for illegal immigration? Is there a social dilemma regarding
public policy?

8.2 The entitlement to income during old age
1. In a hunter–gatherer society, the old who can no longer fend for themselves

can only stay alive through food and shelter provided by the young who gather
food and hunt. A social contract allows intergenerational transfers so that the old
in every generation can continue living. Why are the intergenerational transfers
Pareto-improving? Why is a demonstration effect not a rational basis for the inter-
generational transfers from the young to the old? If not a demonstration effect,
what is the principle that allows the intergenerational transfers to be sustained?
Why are the intergenerational transfers in a hunter–gatherer society precisely like
a pay-as-you-go (unfunded) social security or pension scheme?

2. What are the sources of change in the dependency ratio? What are your views
of a public policy of encouraging immigration as a means of solving problems
associated with the dependency ratio? What other solutions would you propose
to resolve problems of nonviability of an intergenerational transfer scheme that
stem from changes in the dependency ratio?

3. What implications follow for intergenerational transfers from the fact that some
people have more children than others, or that some people have children when
others have none? Is there a free-riding problem? Is the existence of a government-
implemented pay-as-you-go compulsory scheme of intergenerational transfers
itself a reason why people choose to have fewer children?
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4. Why have intergenerational transfers in which initial generations assign to them-
selves high retirement entitlements been compared to a Ponzi scheme?

5. How does generational accounting reveal whether a pay-as-you-go scheme is actu-
arially bankrupt? How viable are intergenerational transfers in your country? Why
is there an incentive for political decision makers to shift a solution to a problem
of nonsustainable intergenerational transfers to future decision makers? Are the
political decision makers who defer solutions hyperbolic discounters?

6. Rather than receive transfers through a pay-as-you-go intergenerational scheme,
people could save for their old age by buying government bonds. How does a
bond market differ from a pay-as-you-go intergenerational transfer scheme? Does
a bond market solve demographic problems? Could the interest rate on bonds be
negative?

7. When a retirement scheme is funded (the money people save is used to invest
in financial or real assets), people can make their own personal voluntary deci-
sions about investments to provide for their old age. The government can also
make the investments compulsory and compel people to pool their savings through
mandatory mutual funds. Should government make savings for old age compul-
sory? Should the government insist on pooling?

8. When taxes are used to finance intergenerational income transfers, there is an
excess burden of taxation, just as when taxes finance income redistribution within
a generation. Elimination of the excess burden of taxation is the source of an effi-
ciency gain when a change occurs from a pay-as-you-go scheme to an asset-backed
scheme. Does this efficiency gain allow Pareto improvement for the working and
retired generations?

9. Explain how bond financing can alleviate problems of social injustice when a
decision is made to change from an unfunded (not-asset-backed) pay-as-you-go
scheme to a funded (asset-backed) scheme? What are the problems of social injus-
tice?

10. What should be the response of government when young generations complain
that continued compulsory participation in compulsory pay-as-you-go social secu-
rity yields inferior returns to investment in bonds or the stock market? If the ques-
tion of whether to change from a pay-as-you-go scheme to a funded scheme is put
before voters and the decision is made by majority voting, what do you expect the
outcome to be? How are the policy preferences of the median voter influenced by
changes in the dependency ratio?

11. Pay-as-you-go intergenerational transfers were introduced against the background
of the Great Depression: Why was this so? Without the considerations introduced
by the Great Depression, would governments have chosen compulsory savings for
retirement in a funded asset-backed scheme rather than intergenerational trans-
fers? Is there a role for public policy when circumstances similar to the Great
Depression recur and, due to macroeconomic problems people near retirement
find the value of the assets in their pension funds substantially reduced?

12. Read Congleton (2006) and provide your impressions of the effectiveness of public
policy in the case described.

8.3 The entitlement to health care and health Insurance
1. What are the special characteristics of personal demand for health care? How do

these characteristics influence markets for health care (as contrasted with mar-
kets for health insurance)? How do the special characteristics of health care make
cost containment difficult? Evidence shows that increased spending on health care
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does not necessarily ensure improved health care. Why do you believe that this
is so?

2. How do the reasons for problems with private-insurance markets (adverse selec-
tion, moral hazard, inability to verify the circumstances against which insurance is
sought) affect the private market for health insurance? How does the mapping of
the human genome affect health insurance?

3. What are the advantages and disadvantages of “health-management organiza-
tions” compared to health-care providers and health-insurance companies as sep-
arate providers?

4. From whom would you expect opposition to a compulsory universal insurance
scheme based on private insurance and private health care? If such a scheme were
introduced, would you expect the scheme to solve problems of cost escalation?

5. Some countries have systems of socialized medicine that provide equal access to
health care. The medical personnel are employees of government. Evaluate this
solution for health care. How does socialized medicine differ in terms of conse-
quences from compulsory, universal, privately provided, health insurance?

6. In a country that provides socialized medical care, the government is the primary
employer of medical practitioners and nursing staff, and salaries are generally
lower than when health care is provided through private markets. The costs of
medical school in a country with socialized medicine also tend to be lower to match
the lower salaries available locally after graduation. What do you expect to be the
consequence when emigration can freely take place?

7. What do you believe is the ideal means of providing health insurance and health
care?

8. On the scale of complete reliance on private markets and complete government
control, how are personal health care and health insurance provided where you
live or study? Do you believe that there should be more government involvement
or less? Indicate the changes that you would propose.

9. Choice of Taxation
9.1 Optimal taxation

1. Explain the Ramsey rule for efficient taxation, how the rule is derived, and the
logic underlying the rule. What is the role of the Ramsey rule in the determination
of efficient public spending on public goods – and in the determination of efficient
tax-financed income redistribution subject to the leaky bucket? Would you pro-
pose applying the Ramsey rule to choice of income-tax rates – or to choice of rates
of indirect taxes for different goods? Would you agree to use of the Ramsey rule
to determine income-tax rates based on gender and family circumstances? Explain
why the Ramsey rule might be interpreted as requiring the taxation of ability or of
“beauty”: Would following the implications of this interpretation of the Ramsey
rule be socially desirable?

2. Would a leviathan government have use for the Ramsey rule?
3. How is progressive, regressive, and proportional taxation defined? Is an indirect

tax or a user price necessarily regressive?
4. Can regressive personal income taxes be desirable? Why would you envisage dif-

ficulty of candidates for political office making a case for a policy of regressive
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taxes, even if it were demonstrated that there can be advantages of regressive taxes
for income-transfer recipients because of effects on work incentives of taxpayers?
Why might voters regard a proposal for regressive income taxation as disqualifying
a political candidate as deserving of their political support?

5. What is the equal-sacrifice principle of socially just taxation? What are your views
on the equal-sacrifice principle? Do you agree with the judgment of John Stuart
Mill that equitable taxation requires equal sacrifice from paying taxes for all tax-
payers? How is an equal-sacrifice tax schedule derived? Why does the derivation
require choice of a common utility function for taxpayers? Why do governments
not announce that they are hiring economists to seek to identify an income-tax
schedule that will result in equal sacrifice from payment of taxes?

6. If a common utility function with constant relative risk aversion is chosen for tax-
payers, how does the value of the parameter expressing risk aversion determine
whether the equal-sacrifice income-tax schedule is progressive, proportional, or
regressive? If indications are that relative risk aversion is close to one, what are
the implications for the equal-sacrifice income-tax schedule?

7. With the equal-sacrifice principle of socially just taxation not necessarily imply-
ing progressive taxes and with progressive tax schedules not necessarily implying
equal sacrifice from taxation, why are income-tax schedules nevertheless generally
progressive?

8. Describe the optimal linear income tax. Which attribute of the linear income tax
makes the tax progressive? What is the relationship between the policy variables
of the linear tax system, and what are the trade-offs that enter into choice of the
parameters? If the linear income tax is efficient and socially just (the optimal tax is
obtained by maximizing a social welfare function), why do governments generally
use more complex income taxes than the linear income tax?

9. The recommendations about the optimal structure of an income-tax schedule that
follow from the general Mirrlees tax problem are inconclusive regarding whether
taxation should be progressive or regressive: Why is this so? What was Mirrlees
seeking or what were his expectations (or hopes) when he formulated the general
optimal income-tax problem?

10. The solution to the general Mirrlees optimal income tax problem offers definitive
recommendations of zero marginal tax rates at the beginning and at the end of the
income distribution. Explain the reasons for these recommendations.

11. Does the structure of an income-tax schedule affect social mobility?
12. Why are income-tax structures often so inordinately complex such that special-

ized knowledge and training is required to understand the tax code? Explain the
phenomenon of cycles of tax reform.

13. Investigate the structure of the personal income tax in the place where you live –
including if applicable income taxes levied at lower levels of government than the
federal government. If it were up to you, would you change the existing mini-
mum income at which taxes become payable? Would you change the structure
of marginal tax rates? What are the main tax deductions and tax exemptions in
the principal personal income tax? In your view, are all the deductions and exemp-
tions justified? What are the deductions and exemptions subsidizing? Would you
add deductions or exemptions that are not present? Does the tax code subsidize or
penalize couples filing together – or neither?

14. Does the personal income-tax structure tend to change with electoral results that
favor one political party over another? Do the constituencies of the main political
parties have different views of the ideal personal income-tax structure?

15. Investigate the proportion of the population that pays income taxes, and corre-
spondingly the proportion of the population on whom the tax burden falls. Find
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information if available on the proportion of income taxes paid by the people with
the top one percent, five percent and ten percent of pretax incomes. What impli-
cations do you draw from the data about the efficiency and social justice of the
personal income tax?

9.2 Capital and other tax bases
1. Would you accept the Ramsey rule as the basis for taxing income from capital at

different rates from income earned from labor? If the decision were yours, which
form of income would you tax at a higher rate? Does the Ramsey rule support or
contradict your preference? How is income from capital (interest and dividends
from ownership of stocks and shares, and capital gains) taxed in the place where
you live? Are tax rates consistent with the Ramsey rule?

2. How does a home bias in asset portfolios affect taxation indicated by the Ramsey
rule?

3. How does a time-inconsistency problem affect taxation of income from capital?
What, if anything, can be done to solve the time-inconsistency problem?

4. In your view, is there a justification for a separate tax on corporate profits? Should
taxes paid by a firm be tax credits deducted from the personal taxes paid by indi-
vidual shareholders? What is the rate of taxation on profits of corporations or com-
panies in the place where you live? Is the rate of corporate taxation higher or lower
than the highest marginal tax rate on personal income? How does the relationship
between the corporate-tax rate and the highest marginal personal income-tax rate
affect economic incentives? Use the logic of the distinction between effective and
legal tax incidence to offer a prediction about who effectively pays a corporate
income tax. Why does your answer depend on whether an industry is competitive?

5. How does a corporate-profits tax affect firms’ decisions regarding use of equity and
bond financing? Why do firms pay dividends? Do you believe that a tax on capital
gains is justified?

6. What are the main differences between direct taxes levied on personal income
and on personal spending? Which tax is more justified and on what grounds? If a
change were proposed from a personal income tax to a personal expenditure tax,
what would be the impediments to implementing the change? Do you believe that
the impediments to change explain why governments tax personal income and not
personal expenditure? Or are there other consequences of the two tax bases that
influence the choice of the tax base for direct taxation?

7. Do you support a wealth tax or a tax on inheritance? Is there an ethical or eco-
nomic case for such taxes?

8. Lotteries provide tax revenue through voluntary decisions to buy lottery tickets.
What are your views on Adam Smith’s observations about lotteries? Does taxa-
tion through revenue from lotteries tend to be regressive? What is the relationship
between use of lotteries for government revenue and the use of lotteries to finance
public goods described in supplement S3C?

9. What is the tax base for inflation as a tax? Why, if inflation is to be a tax, does
the inflation have to be unanticipated by the public? Why would governments use
inflation as a tax?

10. How can financial repression be used as a form of taxation? Why would a govern-
ment ever wish to raise revenue in this way?

11. If it were possible to determine an optimal income-tax schedule, why might pro-
posals nonetheless be made for additional use of indirect taxes for tax-revenue
purposes? Evaluate the case for the additional indirect taxes.
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12. Consider the statement: “Because of the different tax bases for taxation, the same
personal income is taxed over and over again in different ways when the income
is earned, when the income is spent, and also if the income is saved. This is both
inefficient and unfair.” Do you agree with this statement? Why do different gov-
ernments use different tax bases to raise revenue rather than simply taxing per-
sonal incomes? How would a leviathan government make use of different tax
bases?

9.3 Fiscal federalism
1. How does the presence of public goods, externalities, and natural monopoly affect

the case for centralized vs. decentralized government? How does insurance affect
the case for fiscal federalism?

2. List public goods that governments provide and identify the levels of government
that should appropriately levy taxes to finance the public goods according to the
benefit principle of taxation. Are the public goods that you have identified, in fact,
financed by the level of government that you have identified as appropriate? Why
are taxes for financing public goods not necessarily levied at the level of govern-
ment at which benefits are provided? What is the relationship between the benefit
and ability-to-pay principles of taxation and the choice of a fiscal-federal structure
of government?

3. Describe the issues that arise regarding entitlements in a fiscal-federal system of
government.

4. Who bears the excess burden of taxation when a tax is levied on capital that is
mobile between jurisdictions?

5. Why do the issues that arise concerning tax competition depend on whether taxa-
tion of income from capital is source-based or residence-based?

6. Is the presence of a prisoners’ dilemma in tax competition among governments
beneficial or disadvantageous for taxpayers?

7. Why do governments enter into double-tax agreements?
8. In a fiscal-federal system, lower-level governments are spending taxes paid by tax-

payers and voters in other jurisdictions. What are the consequences of “spending
other people’s money” in a fiscal-federal structure of government?

9. What is the “holdup” problem in a fiscal-federal system? Why is the hold-up prob-
lem a case of moral hazard?

10. How does adverse selection arise in a fiscal-federal system? Can the adverse-
selection problem be solved?

11. “The lower the level of government, the greater the transparency and accountabil-
ity of government to taxpayers.” Evaluate this claim.

12. How are the social losses due to rent seeking affected by a fiscal federal structure
of government?

13. What is “yardstick competition”? What is the role of yardstick competition in fiscal
federalism? Why is yardstick competition required?

14. “The monopoly power of a leviathan government to tax in its own jurisdiction can
be escaped by locational mobility.” To what extent, or in what circumstances, is
this so?

15. Explain the relationship between majority voting and the common-pool problem
for tax revenue in centralized government. How does decentralized government
solve the common-pool problem of majority voting? How is the common-pool
problem related to the choice between the ability-to-pay and benefit principles
of taxation?
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16. Provide an overall evaluation of fiscal federalism compared to centralized govern-
ment in terms of the social objective of efficiency. Make the same comparison in
terms of social justice and for the presence and resolution of political and bureau-
cratic principal–agent problems.

10. The Need for Government
10.1 Growth of government and the need for government

1. Table 10.1 shows little evidence of concern about educating the children of the
poor from the time of Adam Smith to the mid-19th century. Table 10.2 shows low
social transfers in the earlier 20th century, with little difference among countries;
however, there was substantial diversity in social spending by the end of the 20th
century. How might the change from uniformity to diversity among countries in
social spending be explained?

2. What is Wagner’s law? Summarize the arguments that have been proposed to
explain Wagner’s law. Although all explanations have a contributing role, which
of the proposed explanations do you judge to be the most important? Rank the
explanations by your view of importance and explain the reasons for your rank-
ing.

3. Outline the benefits of the growth of government since the time of Adam
Smith.

4. Tanzi and Schuknecht (2000) make a case that the growth of government in the
second half of the 20th century was not socially beneficial. Outline the basis for
their case against the background of the data in table 10.3. Could you make a
counter case?

5. Summarize the views of Hobbes and Locke on how the nature of people deter-
mines the desirable nature of government. Do you sympathize more with the view
of Hobbes or Locke as descriptive of the world in which we live? If asked norma-
tively to describe the world as it should be, would your choice between Hobbes
and Locke remain the same?

6. Where does majority voting fall in the categorization of the alternative views of
government presented by Hobbes and Locke?

7. The case made by Hobbes was that the “encompassing interest” of the leviathan,
who would own everything and control everyone, would ensure socially beneficial
outcomes. Compare Hobbes’ normative case for the leviathan with the maximal-
government regimes described in chapter 2.

8. The Laffer curve constrains a leviathan government in the tax revenue that can be
collected. What constrains a leviathan government from access to revenue from
government borrowing?

9. Is time-distancing of decisions about a constitution an effective solution to con-
straining growth of government?

10. How is the concept of time-inconsistency relevant to the story of Ulysses and
the sirens? What is the relevance of the relationship for the design of constitu-
tions?

11. How is zero-based budgeting a constraint on growth of government? Why do gov-
ernments not use zero-based budgeting?
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10.2 Cooperation, trust, and the need for government
1. Why are cooperation and trust issues that arise when we consider the need for

government?
2. Can cooperation emerge without government in repeated interactions of the pris-

oners’ dilemma? What are the limitations on voluntary cooperation in a large soci-
ety of anonymous people? Evaluate the prospects more generally for voluntary
cooperation without government.

3. What are the social benefits of a presumption of trustworthiness among a popula-
tion?

4. When a population that consists of people who are trusting and trustworthy begins
to encounter people in the prisoners’ dilemma who behave rationally and oppor-
tunistically for personal gain, what do you expect to be the outcome?

5. In the trust game, under conditions of compete anonymity, how much of $100
would you transfer to a recipient when the money is multiplied by 3? What would
you do in the trust game if, as a recipient, you received the entire $300? Knowing
that the initial sum that could have been transferred was $100, what would you
do if you had received only $30? Would your answers change if all above sums of
money were multiplied by 10?

6. In the trust game, would your behavior as either the person deciding to transfer
$100 or the person deciding whether to return part of the $300 change, depending
on whether the other anonymous student was of the opposite or same sex? Can
you offer an explanation for different outcomes in the trust game according to
gender?

7. In table 10.4, there are two Nash equilibria, one in which people trust one another
and another in which neither trusts the other. What is the difference between this
game and the prisoners’ dilemma in terms of incentives for cooperation? If deci-
sions were made sequentially in table 10.4. and person 1 decided first, what would
you expect the outcome to be?

8. How does distrust among groups result in economic segmentation? Why do groups
whose members trust one another have advantages in market transactions? What
do you expect to be the response of people who are not members of a trusting
group?

9. Why is trust also called social capital? How would you propose measuring social
capital?

10. How does social capital affect “happiness”? Can public policy (or public finance)
change unhappiness due to insufficient social capital?

10.3 Views on the need for government
1. In the final chapter, we began with economic history and ended with observations

on the history of economic thought. Beginning with Adam Smith, whose entry into
economics was through moral philosophy, the field of investigation called politi-
cal economy developed in the course of the 19th century and into the 20th cen-
tury. Then, however, a separation was made that so that efficiency and questions
of income distribution or social justice could be depicted as separate issues, with
economics defined as a field of investigation that focuses on efficiency. Why was
the separation of economics from political economy sought? Why, correspond-
ingly, was separation sought between achievement of the objectives of efficiency
and social justice? Why was the lump-sum tax used as the means to implement the
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separation between achieving efficiency and social justice, even though, in reality,
lump-sum taxes are not used?

2. Our analysis of the issues of public finance and public policy has been based on the
taxes that are used by governments. In which respects would our analysis of issues
have been simpler if we had pretended that governments use lump-sum taxes?

3. Because lump-sum taxes have no substitution effects, people can be described as
not responding to market incentives and as contributing according to ability – and
growth of government can be described without the efficiency losses of the excess
burden of taxation. Could the artifact of a lump-sum tax reflect a preference for an
ideology?

4. When inseparability of questions of efficiency and social justice is acknowledged,
the perspective is – as has been the case in this book – that of political economy.
Ideology then matters. When we consider the views from the left and right, how
much of the difference is due to ideology expressed in the definition of social justice
and in priorities placed on achieving the social objectives of efficiency and social
justice? How much of the difference is due to different perceptions of the impor-
tance of political and bureaucratic principal–agent problems? How much is due to
different views of human nature (including whether moral hazard is prevalent)?

5. Adam Smith reconciled human nature and the social benefit of markets. Does
human nature nonetheless underlie need for government?
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