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issues in taxation.
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Chapter 1

Introduction

1.1 Public economics

In the broadest interpretation, public economics is the study of economic policy,
with particular emphasis upon taxation. The subject therefore encompasses top-
ics as diverse as responses to market failure due to the existence of externalities
and the determination of optimal social security policies. This characterization
reflects an extension of the scope of public economics from its initial emphasis
upon the collection and disbursement of government revenues to its present con-
cern with all aspects of government economic intervention. The intention of this
book is to provide an introduction to the vast literature of public economics,
emphasizing the foundations upon which future research can be laid

Public economics has a long history as a discipline within economics and
many eminent economists have written on the subject. For example, Ricardo
(1817) discussed the effects of public debt, the incidence of taxation in imper-
fectly competitive markets was analyzed by Cournot (1838), Edgeworth (1925)
considered the effects of taxation on multi-product firms and Pareto (1909) set
out the foundations for making social decisions. The explanation for this in-
terest in public economics is no doubt contained in the close connection of the
analysis with policy and application, which are the ultimate inspiration of most
economists. Exposing a theoretical construction to policy analysis also high-
lights its value and provides a test of its relevance. However, it is also true that
before a good policy can be designed an adequate theory must be developed.
One of the challenges of public economics is that much of the subject area is
still in its infancy with considerable work still to be done.

Although a number of partitions could be used to break down the subject
matter of public economics into convenient portions, the most instructive divi-
sion is between that of determining the effects of alternative policies and that
of determining the optimal policy. This division represents the distinction be-
tween the exercise in positive economics involved in calculating the change in
equilibrium caused by the introduction of a policy and the normative exercise

3



4 CHAPTER 1. INTRODUCTION

of evaluating, in terms of welfare, the outcome of policy. To achieve the first
objective requires a theory that describes how economic agents choose their ac-
tions and how these actions are affected by changes in policy. The individual
agents must then be combined to form an economy and a theory of equilibrium
provided for this economy. The evaluation of policy, and the choice of optimal
policy, necessitates the specification of an objective for the policy maker that
is capable of providing a measure of the performance of each policy based on
the relevant features of the equilibrium resulting from the policy. This evalua-
tion process represents an application of normative economics. The success of
public economics has largely followed from the systematic application of these
methods.

The theory that is described in the following chapters has developed mainly
since 1970 and has built upon developments in microeconomics, macroeco-
nomics, general equilibrium theory and game theory. One of its characteristic
features is the use of duality techniques to allow problems to be phrased in the
manner most amenable to solution. These techniques permit optimization ex-
ercises to be phrased in terms of the natural choice variables. In this context,
the work of Diamond and Mirrlees (1971) was of fundamental importance in
introducing these methods into public economics. The use of duality theory has
also allowed many problems to be studied with great generality and has often
overcome the need to impose restrictive sets of assumptions. A second charac-
teristic feature is the consistent use of general equilibrium theory to provide a
rigorous foundation for the policy analysis. A general equilibrium analysis of
policy captures both the direct effects of policy and the secondary effects. As
the latter may well outweigh the former, a convincing policy analysis cannot
be conducted except within a general equilibrium context. These underlying
methods of duality and general equilibrium provide the cohesion to what at
first glance may appear to be a number of disparate topics.

An emerging trend in the public economics literature has been the use of nu-
merical methods. These have taken the form of both simulations of economies
in order to test their behavior and the evaluation of policy proposals using em-
pirical data. The latter technique indicates a promising convergence between
theory and application and is clearly a direction in which the subject will con-
tinue to move. Although this book is primarily intended to be a text on the
theory of public economics, numerical results are given prominence due to their
obvious importance.

The dominant setting for the analysis of public economics is within the
mixed economy so that individual decisions are respected but the government
intervenes to affect these choices. The design of policy can then be interpreted
as the manipulation of individual choices by the choice of policy parameters so
as to arrive at an equilibrium preferred to that which would arise in the absence
of policy. This makes the results of the studies applicable to most developed
economies and concurs with the present ascendancy of such a form of economic
organization. To provide a benchmark from which to judge the outcome of the
economy under alternative policies the perfectly controlled command economy
with an omniscient planner is often employed. Naturally, this usage of the



1.2. MOTIVATION 5

command economy implies no claim that such perfect control is possible, or
even desirable.

1.2 Motivation

The motivation for the study of public economics follows naturally from the
observation that unregulated economic activity does not lead to a socially opti-
mal outcome. At a very basic level, an economy could not function effectively
if there were no contract laws since this would inhibit satisfactory exchange. In
addition, although the anarchic equilibrium that would occur without contracts
may be in the core of the economy, it need not be particularly stable (Bush and
Mayer (1974)). It must therefore be accepted that no economy could operate
without law enforcement and that in order for organized economic activity to
take place, there must be a clearly defined and enforced set of contract laws.
These laws cannot be policed free of cost. There is also a need for the enforce-
ment of more general criminal laws and for the provision of a means of defence
for the nation. These are also costly activities.

Consequently, even the minimal requirements of the enforcement of contract
and criminal laws and the provision of defence need the collection of revenue
to provide the required finance. This is the case whether these services are
provided by the state or by private sector organizations. The coordination of
the collection of revenue and the provision of services to ensure the attainment
of efficient functioning of economic activity therefore provides a natural role
for a central state in any economy that wishes to develop beyond the most
rudimentary level. In addition, this reasoning also illustrates that to achieve
even the most minimal level of efficiency and organization of economic activity
some unavoidable revenue requirements are generated and require financing.

Having determined that the organization of economic activity must generate
a revenue requirement, one aspect of the role of public economics is to determine
how this revenue can be collected at the least cost to the economy. Although
the concept of least cost has several possible interpretations, both positive and
normative, under any interpretation the aim of the economic policy design would
be that of finding an efficient means of revenue collection. Such design would
involve the identification of feasible policy instruments from the set of possible
policies, the choice of policy instruments to be imposed from amongst those
that are feasible and the calculation of the optimal level of each instrument.
The issue of efficiency in policy design is a continuing and central theme of
public economics.

Moving beyond the basic requirements for organized economic activity, it is
arguable that there are other situations where state intervention in the econ-
omy has the potential to increase welfare. Unlike the basic revenue requirements
however, there will always be a degree of contentiousness about further inter-
vention motivated on these grounds. The situations where state intervention
may be warranted can be divided into two categories: those that involve market
failure and those that do not. With market failure, the argument for consid-
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ering whether intervention would be beneficial is compelling. For example, if
economic activity generated externalities, so that there is divergence between
private and social costs and the competitive outcome is not efficient, it may
be felt necessary for the state to intervene to limit the inefficiency that results.
This latter point can also be extended to other cases of market failure such as
those connected to the existence of public goods and of imperfect competition.

Where market failure does not occur, state intervention can be motivated
by the observation that although an equilibrium may be efficient it need not
be optimal according to the state’s welfare criterion. Such a situation may
arise if the equilibrium of the economy is characterized by widespread poverty
and an inequitable distribution of income. In such circumstances, the level of
economic welfare as viewed by the state may well be raised by a program of
income redistribution. Similar arguments can be applied to the provision of
state education, social security programs and compulsory pension schemes. It
should be stressed that such potential increases are with respect to normative
assessments of welfare, unlike the positive criteria lying behind the concept of
economic efficiency.

In the cases of both market failure and welfare-motivated policies, policy
intervention concerns more than just the efficient collection of revenue. The
reasons for the failure of the economy to reach the optimal outcome have to be
understood and a policy that can counteract these has to be designed. It must
also be recognized that the actions of the state, and the feasible policies that it
can choose, are often restricted by the same features of the economy that make
the competitive outcome inefficient. In each case, policy intervention can only
be justified by proving that the state can actually improve upon the market.
That it can always do so should not be taken for granted. Extending the scope
of the public economics to address such issues provides the breadth to public
economics.

1.3 Efficiency versus equity

In conducting an economic policy the state will generally have two conflicting
aims. On the one hand, it will aim to implement the policy with the minimum
loss to society. The use of policy will cause a loss due to the resources used in
the implementation process and from the economic distortions that the policy
will cause. Minimizing these losses is the efficiency aspect of policy design.
Conversely, the state may also feel that it is desirable to intervene in the economy
in order to attain a more equitable distribution of the economy’s resources. This
is often accompanied by a corresponding reduction in the degree of concern for
the aggregate level of economic activity. This motivation represents the equity
side of policy design.

Due to their distinct natures, it is inevitable that the aims of equity and
efficiency regularly conflict. It is often the case that the efficient policy is highly
inequitable whilst the equitable policy would introduce into the economy signif-
icant distortions and disincentives. Given this fact, the design of optimal policy
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can be seen as the process of reaching the correct trade-off between equity and
efficiency objectives. This optimum trade-off will depend upon the concern for
equity that is expressed in the objectives of the policy maker. In many analyses
of policy problems, the resolution of the trade-off between equity and efficiency
is the major determinant of the resulting policy program, with aspects of the
policy being attributable to one or the other. This distinction is often a helpful
way in which to think about optimality problems and their solutions. It is worth
stressing that the conflict between equity and efficiency does not always arise.
For example, in some instances of uncertainty, such as the provision of social
insurance discussed in chapter 8, the two aims of efficiency and equity may not
be competing.

To illustrate this discussion, a simple example of the conflict between eq-
uity and efficiency can be found in the optimal taxation of commodities. Under
assumptions that will be described later, it is efficient to tax goods with low
elasticities of demand, as shown by the well-known inverse elasticity rule, since
this introduces the least distortion into the pattern of demand. However, goods
with low elasticities of demand tend to be necessities that are consumed dispro-
portionately by less well-off households. Taxing these goods highly would then
cause a proportionately greater reduction in the welfare of poor households. The
proposed tax program is therefore highly inequitable and equity criteria would
shift the taxes onto goods consumed by higher income groups. The Diamond-
Mirrlees tax rule that is developed in Chapter 5 shows how this conflict between
efficiency and equity is resolved.

In this context, it is worth adding one final note concerned with modelling
techniques. A standard simplification that will be employed on a number of
occasions in this book is to work with one-consumer economies or with economies
composed of a population of identical consumers. In such economies there can
be no distributional issues, so the resulting policy recommendations are based
only on considerations of efficiency. This generally leads to results that can
be expressed much more clearly and precisely than would be possible if equity
considerations were present, which is of considerable assistance when an issue
is analyzed for the first time. In considering the practical value of such results,
the implications of introducing equity considerations must always be borne in
mind.

1.4 Information

The role of information is central to public economics. The availability of in-
formation to private agents determines the nature of the equilibrium without
policy intervention and the information set of the government determines fea-
sible policy instruments. If information deficiencies, particularly asymmetric
information between agents in the economy, lead the market outcome to be in-
efficient, the state can only improve the outcome if it is not subject to the same
informational limitations.

As will be made clear in Chapter 2, the first-best outcome could be sustained
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if the state levied lump-sum taxes that were contingent upon all economically
relevant characteristics of the agents in the economy. Naturally, some of these
characteristics will be private information and therefore not directly observable
by the state. If the state cannot induce the agents to truthfully reveal these char-
acteristics, then the lump-sum tax system that supports the first-best cannot
be implemented. Policy design then involves the optimal utilization of the avail-
able information. The outcome that is achieved will necessarily be second-best.
This simple example demonstrates the essential consequences of informational
restrictions and captures themes that will recur throughout the book.

Further examples are easily found. In the context of commodity taxation,
limited information prevents commodity taxes being differentiated between con-
sumers. It also results in the use of an income tax levied upon the observable
income of households, rather than an ability tax on their unobservable earn-
ing potential. The optimal provision of public goods is also prevented by the
fact that the government cannot observe consumers’ willingness to pay for such
goods. The outcome in each of these cases is described in the relevant chapters.

Although asymmetries of information are at the heart of most of the analysis
that follows, their nature will rarely be made explicit. Instead, the nature of
information will be implicit in the assumptions that describe the structure of
the economies employed and the restrictions that are placed upon feasible policy
instruments. In considering results derived below, it will always be advantageous
to reflect upon the nature of the informational restrictions involved and the
consequences of their relaxation or strengthening.

1.5 Methodology

The method of analysis adopted within this book is invariably to consider pol-
icy within the context of a general equilibrium representation of the economy.
In Parts I to III of the book, the underlying framework is the Arrow-Debreu
economy and its extensions. The overlapping generations economy employed
in Part IV is a particular infinite horizon version of the general formulation.
The general equilibrium perspective is maintained wherever it is feasible to do
so. This aim is not achieved in places such as when only partial equilibrium
treatments are available in the existing literature, or when a general equilibrium
treatment would only obscure the major issues.

A general equilibrium economy is undoubtedly the most appropriate frame-
work to adopt since it is the only means by which all the repercussions of a
policy may be captured. In contrast, concentration upon partial equilibrium
can lead to important consequences of policy being overlooked, particularly if
there are significant adjustments in markets other than those forming the focus
of the analysis. However, partial equilibrium analysis is often useful as a means
of obtaining preliminary insights into a problem, but its limitations should never
be underestimated. Although most attention in the literature has been focused
upon competitive economies, with market imperfections are now being widely
used and policy analysis within such economies will also be considered.
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Within a general equilibrium context, changes in policy, or alternative poli-
cies, can be viewed as resulting in different equilibria for the economy. To treat
the question of optimality in policy choice, the equilibria for different policies
are contrasted via some welfare measure. The optimal policy is then defined as
the feasible policy yielding the greatest level of welfare. Since Pareto optimality
generally provides too incomplete a ranking of states to be of use as a guide
for policy, the welfare criterion that is used is typically a Bergson-Samuelson
social welfare function. This procedure naturally invokes questions about the
comparability of individual utilities and the formulation of welfare measures.

The analytical tools used in the book are generally fairly simple and the
mathematics rarely uses anything more difficult that the theory of constrained
maximization and comparative statics analysis. There are exceptions to this
rule. Separation arguments are used in Chapters 2 and 9. Chapters 6 and
15 employ the maximum principle, Chapter 7 employs a theorem of the al-
ternative and Chapter 13 touches upon nonlinear dynamic systems. Dynamic
programming is used in 15. Since a self-contained treatment of general equi-
librium analysis and welfare economics is given in Chapter 2, the economics
that is employed, but not otherwise introduced in the text, should be covered
by any advanced undergraduate or graduate course in microeconomics and in-
volves mainly standard duality results in producer and consumer theory. An
excellent source of reference for this material is Varian (1992).

1.6 Preview

Following the discussion of the methodology that will be employed, it is clear
that a necessary starting point is a review of the competitive general equilibrium
economy and the standard results of welfare economics. These represent the
content of Chapter 2. The chapter introduces the agents involved in the economy
and characterizes economic equilibrium. It also introduces a useful perspective
from which to view Walras’ law and formalizes the notion of how policy changes
are modelled. Emphasis is placed upon the institutional assumptions underlying
the competitive equilibrium economy since much of the subject matter of public
economics can be motivated by discomfort with the nature of the equilibrium
of the competitive market or by the failure of one or more of the institutional
assumptions. The Two Theorems of Welfare Economics are proved and a critical
analysis of their scope and relevance is provided. This naturally leads into a
discussion of the measurement of social welfare and the contrast between the
implications for interpersonal comparability of ordinal and cardinal utility.

In practice, if economists are to be concerned about equity it is necessary
to find measures that capture aspects of the distribution of welfare. Chapter
3 considers three topics that have been the subject of considerable interest.
Alternative methods of constructing equivalence scales are reviewed as a prelude
to developing measures of distribution. The measurement of poverty and of
inequality are then used to illustrate the axiomatic approach to measurement,
which specifies the properties that an index should have and then constructs the
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indices that have those properties, and the statistical approach which simply
uses readily accessible formulae. These three introductory chapters constitute
Part T of the book.

Part II is concerned with the analysis of five topics of fundamental impor-
tance for public economics which are conducted within the competitive economy.
Chapter 4 analyses the effects of corporate taxation and the issues that need
to be taken into account in tax design. Chapters 5 and 6 consider the charac-
terization of optimal commodity and income taxes respectively. Both of these
chapters illustrate the resolution of the equity/efficiency trade-off in the design
of policy and the consequences of government informational limitations. In ad-
dition to the theoretical analysis, the results of simulations and applications of
the methods to data are considered. The numerical results are useful since the
theoretical analysis leads only to characterizations of optimal taxes rather than
explicit solutions. Policy reform is the subject matter of Chapter 7 and the
link is drawn between the existence of improving reforms and non-optimality.
The question of production efficiency along the reform path is also considered.
Chapter 8 on public economics in the presence of risk completes part II.

The focus of Part III is upon the consequences of relaxing certain of the
institutional assumptions on which the competitive economy is based. Chapter
9 introduces public goods into the economy and contrasts the allocation that
is achieved in the private provision equilibrium with the optimal allocation.
Methods of financing public goods are also considered and this analysis has
close parallels with the chapter on commodity taxation. Private provision and
preference revelation are also addressed. The treatment of externalities in Chap-
ter 10 relaxes another of the institutional assumptions. It is shown why market
failure can occur and reviews alternative policy schemes designed to improve
efficiency. Imperfect competition and its consequences for commodity taxation
is the subject of Chapter 11. The measurement of welfare loss is discussed and
a general equilibrium economy with imperfect competition is developed. Em-
phasis is given to the incidence of taxation and the determination of optimal
taxes. A distinction is also drawn between the effects of specific and ad valorem
taxes. Part IIT is completed by Chapter 12 on tax evasion and administration.
Estimates of the size of the black economy are reviewed, the tax evasion decision
is modelled and the effect of evasion and administration costs on optimal taxes
are determined.

Part IV concentrates upon intertemporal issues in public economics. The
first Chapter, 13, describes the overlapping generati