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Public Economics: Principles and Practice

Preface to On-Line Edition

Itis a pleasure to bring to you an on-line, open-access, edition of Public Economics: Principles and Practice.

Public economics is the study of the role of government in the economy. As | remarked in the Preface to
the Third Edition in 2012: “It is hard to think of a more important and topical field of study in the social
sciences”. This is surely as true in this turbulent world today as it was then.

It is a core thesis of the book that government is a fundamental instrument of the social welfare of
communities. As described in the book, government has traditionally played a fundamental role in both
economic development and social welfare in Australia, as indeed it has in many other countries.

In taking this view of government, we are following the European tradition more closely than the
American (US) one which tends to elevate markets and distrust government. Of course, the picture is
complicated with many variations within these political cultures and with many reasons for and against
both governments and markets, which we discuss at many points in the book.

On a personal note, | may say that when | completed the Third Edition six years ago in 2012, | had no
intention to prepare another Edition. At that time, | had completed 47 years of professional life. This
included ten exotic years of economic consulting work in 13 countries around the globe and 37 years of
much more sedentary though very pleasant life in Australian Universities in Sydney (Macquarie and
Sydney University).

| was then (in 2012) about to move out of academic life into local government as Mayor of my local
community in Sydney (Mosman) for 5 years as well as part-time economic consultancy work, including for
the NSW (state) Government, which was to prove a slightly tricky combination at times. This renewed
experience in government was a source of great pleasure and fully confirmed for me the importance of
government in community welfare.

At the same time, we were observing extraordinary and deeply disturbing economic and political
developments around the world: increases in inequality within countries, anger with globalisation of trade
and international movements of labour, the vacuous Brexit debates, the extraordinary election of a
President of the United States with neither knowledge of nor aptitude for government, and within
Australia a distrust of both major parties leading to more minority parties and weak government. A theme
common to all these events was deep distrust of government.

| was therefore delighted when McGraw-Hill (publisher of the Second and Third Editions) agreed in
December 2017 to revert the rights of Public Economics to me, thus allowing me to publish a revised
version of the 2012 text in full on line.

In the short time available since then, | have edited and partially updated the 2012 edition. This includes
a minor restructure with the original Part 9 (Social Welfare and Income Redistribution) advanced to
Section 7. However, at this stage | have included few new academic references. And | am aware that many
other improvements can be made.
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Subject to sufficient interest, | plan is to revise the book regularly and to provide this as an ongoing, open
access, publication. | invite, and would be most grateful for, any suggestions for improvements and
updating.

| hope that this will contribute to an informed and inclusive discussion of these issues that are so
important to our individual and collective welfare both here in Australia and in many other countries.

In preparing this online edition | have received valuable research assistance from Thomas Bennett. | also
wish to acknowledge the great support that my wife, Jeanne, has given me once again while | have been
preparing this online addition.

Dr. Peter Abelson

Sydney, Australia

April 2018
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Public Economics: Principles and Practice

Preface to 3 Edition 2012

Public economics is the study of the role of government in the economy. This study includes nearly all
aspects of publicexpenditure and finance and government economic policies. By convention, it does not
include macroeconomic management which is generally treated as a separate subject. Thus, public
economics may also be described as the study of the role of governmentin economic efficiency and
distribution.

In the language of economics, the study is both positive and normative. The positive partis the study of
how government actually affects the economy. The normative partis the study of how government ought
to affectthe economy. These studiesinevitably involve elements of political science and moral philosophy
respectively.

In the preface to hisinfluential book, The Economics of Welfare, Arthur Pigou observed nearly 100 years
ago that: ‘The complicated analyses which economists endeavour to carry through are not mere
gymnastic. They are instruments for the betterment of life.” This view motivates many of us who workin
the field of public economics. Our fundamental goal in studying public economics is to understand both
how the arrangement of economicaffairsin acountry, whether by markets or by government, affect the
welfare of individuals that make up society and how these arrangements can be improved. This study has
been a central part of the study of economics or of political economy at least since the publication of
Adam Smith’s famous book, The Wealth of Nations, in1776. Indeed, itis hard to think of a more important
and topical field of study in the social sciences.

Content of Public Economics: Principles and Practice

In Public Economics | attempt to provide an understanding of the whole field of public economics. This
includes the study of the role of markets and of governmentin the economy, methods of economic
evaluation and theirapplications to public policy, the political economy of government policy making, the
principles and practice of public expenditure, policies for social assistance and income redistribution,
taxation principles and practice, and multilevel systems of government.

Asis customaryin publiceconomics, the discussionis based on microeconomic principles. The content of
public economics is determined more by its subject matter than by the introduction of new economic
methods of analysis. A theme of the book s that basic economicprinciplesapplyto government as they
do to markets although not always in quite the same way.

| also try to convey both the rigorous and consistent principles that underlie the economic approach to
public economics and how these principles can be applied to practical issues. The principles and the
practice are complementary. Without the principles, publicpolicies would be poorly based. Without the
practical applications, the principles would be of little interest or use. | hope that this book will help
readers understand and appreciate how good economic policies can enhance the welfare of the
communitiesinwhichwe live.

In its structure and major content, this third editionis similarto the second. But, in parts, the content has
been significantly revised. The world has changed remarkably in the last five years. There is much less
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trust of markets following the global financial crisis and yet globalising market forces are stronger than
ever. Also, in recent years, both the amount of economic data available and the volume of empirical
studies have increased significantly. | have tried to incorporate an understanding of these contemporary
forcesand changes, as well as othertechnical revisions, into this book.

Readers of Public Economics: Principles and Practice

The book iswritten as an introduction to publiceconomics. | expect that most readers will have studied
economics for one or two years before undertaking a study of public economics or public finance.
However, | have tried to produce a book that will also be accessible inthe most part to readers with less
backgroundin economics, and interesting to those with more knowledge of economics. Readersin oneor
other of these categories may find selected parts of the book of interest.

The book will doubtless be of mostinterestto Australian readers, or Australian-based students, because
| give mainly Australian examples. However, | also provide international comparisons throughout.

For teachers of public economics who use this text, PowerPoint slides and answers to the discussion
guestions are availablefrom the publisher.

Acknowledgments

In preparing this and the previous two editions, | have received an enormous amount of assistance and
accumulated numerous debts. | must especially thank Glenn Withers (Australian National University),
Pundarik Mukhopadhaya (Macquarie University) and John Freebairn (Melbourne University). Glenn
provided advice and encouragement over much of the development of the first edition. Pundarik co-
authored three chapters (Chapters 3, 6 and 28, now 20) in the second edition and commented helpfully
onseveral otherchapters. John Freebairn commentedin detail on the taxation Chapters 20to 27 (now 25
to 32) inboth the second and third editions. | was also helpedgreatly at various times by four outstanding
research assistants—Vinita Doedhar, Raymond Li, Sandra Redmond and Amanda Sayegh.

I should also like to thank the many colleagues around Australia who have generously taken the time to
review draft chapters of one or other editions of the book (and in some cases, more than one edition).
These reviewersinclude: Francisco Azpitarte (Melbourne University), Fred Argy (past Director of the then
Economic Planning and Advisory Commission), Jeff Bennett (Australian National University), Geoffey
Brennan (Australian National University), Michael Brooks (University of Tasmania), Tony Bryant
(Macquarie University), Helen Cabalu (Curtin University of Technology), Stephen Cheung (Sydney
University), Harry Clarke (La Trobe University), Michael Coelli (Melbourne University), Michael Cosgrave
(Australian Competition and Consumer Commission), Michael Dobbie (Macquarie University), Brian
Dollery (University of New England), Stephen Dowrick (Australian National University), Joanne Epp (New
South Wales Treasury), HayleyFisher (Sydney University), Peter Forsyth (Monash University), David Gadiel
(Director of Applied Economics), Partha Gangopadhya (University of Western Syd ney), Noel Gaston (Bond
University), Jenny Gordon (Productivity Commission) and anonymous colleagues at the Productivity
Commission who reviewed various chapters, Eric Groom (NSW Independent Pricing and Regulatory
Tribunal), Ross Guest(Griffith University), AnnHarding (University of Canberra), David Hensher (University
of Sydney), ShaneJohnson (Australian Treasury), GlennJones (ex—Macquarie University), Roselyne Joyeux
(Macquarie University), Geoffrey Kingston (University of New South Wales), Andrew Leigh (ex—Australian

Copyright 2018 Peter Abelson, Applied Economics www.appliedeconomics.com.au



National University), Kwang Ng (Monash University), David Maynard (ex—New South Wales Treasury), Paul
Miller (University of Western Australia), Neville Norman (Melbourne University), Rod O’Donnell
(University of Technology), Chris Panousis (Griffith University), Johnathan Pincus (Adelaide University),
David Prentice (La Trobe University), John Quiggin (University of Queensland), Maria Racionero
(Australian National University), Jeff Sheen (Macquarie University), Noree Siddique (Flinders University),
David Throsby (Macquarie University), Andrew Torre (DeakinUniversity), Tom Valentine (ex—University of
Western Sydney), Michael Warlters (New South Wales Treasury), Stephen Whelan (Sydney University),
Peter Whiteford (University of New South Wales), Ross Williams (Melbourne University) and Erkan Yalcin
(University of New England). These reviews werea great assistance.

Needless to say, none of the reviewers is responsible for any shortcomings in the book. My thanks are
alsodue to the School of Economics, Sydney University, which has provided me with a convivialhome for
the pastsix years. | have also been assisted greatlyin the preparation of the work at various timesby Jane
Oldroyd, HelenBoneham, Clara Liosatos and Laura Billington. | wish, especially, to thank Clara for working
long hours overthe last yearin her spare time to make this publication possibleand Laurafor standingin
at the last critical moments.

I am also grateful to McGraw-Hill’s proof reader, Anne Savage, and Publisher Kate Aylett—Graham for their
excellentand helpful assistance inthe final stages of the production.

Above all, | thank my family and my wife, Jeanne, for their support and tolerance. They predicted the
amount of time required to completethe third (and earlier) editions much more accurately than I did.
PeterAbelson

University of Sydney

May 2012
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Chapter

Foundations of
Public Economics

I think of the state as an association of individuals engaged in a cooperative venture, formed to resolve problems of
coexistence and to do so in ademocratic and fair manner.

Richard Musgrave

Government and the State ¢ General Functions of Government ¢ Economic Functions of Government ¢
Historical Perspective ¢ Public Policy and Principles of Economic Analysis

workshop to discuss two major contrasting visions of the role of the state presented by

two famous economists, Richard Musgrave and James Buchanan. In the words of Hans-
Werner Sinn, Musgrave’s book, The Theory of Public Finance written in 1959 was “a
landmark in the field for decades... laying the foundations for the way public finance
economists around the world think about the state”.! On the other hand, in 1986 Buchanan
received the Nobel Prize in Economics as the principal founder of the School of Public
Choice. Their backgrounds and views were quite different.

Richard Musgrave spent the first 30 years of his life in Germany, had a strong social
democratic background and was schooled in German public finance. As shown by the
quotation at the head of this chapter, drawn from this workshop, Musgrave was a strong
believer in the role of the state as a provider of community wellbeing, though as a refugee
from Nazi Germany he was also deeply aware of how things could go terribly wrong.

On the other hand, by his own description, James Buchanan came from a long line of
deeply independent Scots-Irish immigrants to Tennessee in the south of the United States,
who bitterly recalled the defeat in the Civil War in the 1980s and for whom there could be
“no sense of membership in a genuine national community”. He then studied at the University
of Chicago where “the Chicago economist learns how economies work rather than how
economies might be controlled”. These experiences led Buchanan, like the Chicago school,
to advocate a strongly constrained role of government.

These differences lie at the heart of study of public economics.? Economic and social well-
being require good government. A good government provides the institutions and rules that
allow markets to flourish, effort to be rewarded and people to lead prosperous and healthy
lives. It supplies essential public services, including law and order, economic infrastructure,

In 1998, the Center for Economic Studies at the University of Munich held a week-long

! The workshop and papers were published in Buchanan and Musgrave, 1999, Public Finance and Public Choice:
Two Contrasting Visions of the State, MIT Press, Cambridge, USA. The quotations above are from this book.
2 They also lie at the heart ofthe differences between the Obamaand T rump administrations in the US.



Chapter 1 Foundations of Public Economics

and basic health and education services. It seeks to unify the community, assist the poor and

protect the vulnerable.

To provide these goods, government must have wide-ranging powers. Government must
have the power to defend the community from external aggression, to provide internal
security, to make and enforce the laws necessary for economic activities and to provide the
basic public goods that a society needs. Moreover, it must have the power to fund these

collective activities. As John Stuart Mill remarked, there is

‘in almost all forms of

government agency, one thing which is compulsory: the provision of the pecuniary means.

These are derived from taxation’.3

But governments may misuse their powers. Governments may act arbitrarily and
oppressively, levy excessive taxes well over the value of services supplied, engage in corrupt
activities, rule over stagnating or declining economies and increase rather than reduce the

divisions in society.

These are complex matters. What are the objectives of government? How can governments
achieve these objectives? What are the appropriate economic functions and policies of
government? And what constraints should be put on government? While, as economists, our
main contribution is to assess and propose suitable economic policies, in doing so we have to
understand the political and social environment in which we are living and working.

Accordingly, in this opening chapter we start by discussing the relationships between the
government, the state and the individuals who make up the state. We then move on to
examine the main functions of government. The last part of the chapter outlines some of the
major principles of economics that we will draw on throughout the book to analyse

government policies and actions.

Box 1.1 Government and state

Government and state are often described by reference to
each other. A government is the governing power of the
state. On the other hand, a state cannot exist without a
government. How then are government and state
distinguished?

The state represents the politicalorganisation of society.
It is the way in which the members of a society associate and
organise under a system of government for the purpose of
reaching and implementing collective decisions. The primary
purpose of the state is to maintain order and security, which
it does by a system of law backed by force. The principal
characteristics of the state are sovereignty and a defined
geographicalarea within which the state is sovereign. In this
area, the state has supreme and exclusive authority. The
government is the practicalembodiment of this authority.

The word ‘state’ is also used to describe some politically
organised communities that are not sovereign states.
Examples are the states of the United States of America and
the Commonwealth of Australia, which are members of a
federal union. In these countries, the federal union is the

sovereign state. |talonehastheauthority tomake treaties with
foreign states and internationalbodies. Also, it usually has the
superior authority in internalaffairs.

Because government acts for the state, it has many of the
state’s characteristics, including its sovereignty powers.
Government has a monopoly on the legitimate use of force
through the military forces and the police. It has the power to
compel all residents of the state (not only citizens) to obey the
rules it makes on behalf of the state.

But there are important differencesbetween the state and
the government. Al citizens are members of a state, not of
government. States go to war; governments declare and
conduct war. The head of the state may be different from the
head of the government. The state, not government, owns
public resources. A state has a high measure of continuity,
although not necessarily permanence; governments can change
regularly. Opposing the state is widely regarded as treason, but
citizens can oppose the government. In democracies, the
government’s power of sovereignty is subjectto the periodic
consent of the people.

v

Mill (1848), Principles of Political Economy, p. 944, in W.J. Ashley (ed.) (1909).




Part 1 Nature of Government

Government and the State

In political science, government is commonly defined as ‘the governing power of the state’.
The government directs the affairs of the state and is the vehicle for collective action.
However, in a democratic state, the exercise of this power is subject to the periodic consent of
the people in national elections. The relationship between government and state is described
more fully in Box 1.1 (above).

The nature of government is revealed more pragmatically in the institutions of government.
As shown in Figure 1.1, in a democracy govermnment generally consists of three branches: the
legislature, executive and judiciary. The legislature makes the laws; the executive develops
government policy and carries out the business of government; the judiciary interprets and
applies the laws. The legislature often consists of two houses of parliament: one house
initiates legislation and the other reviews it* The executive branch includes public
administration and services, the armed forces and police, statutory authorities and public
trading enterprises. The judicial branch generally comprises a hierarchy of courts.

Government services can also be divided into budget and non-budget sectors, based on the
sources of finance. The budget sector consists of all activities that are financed out of the
annual government budget. This includes most government services, the military, the police,
and the courts. It also includes not-for-profit statutory authorities such as universities and
public broadcasting authorities which are financed partly through the budget. These
authorities are usually established by legislation and have separate legal identity and s ome
autonomy, sometimes including revenue raising powers. However, their autonomy is
constrained by their statutory responsibilities, their reliance on government funding and
government’s power (subject to the governing legislation) to appoint and dismiss directors.

The Constitution
Rules of the State
Bill of Rights

International laws

Head of State

Legislature

Houses of Parliament

Executive

Judiciary

Prime M inister/

Higher courts

Cabinet
I
| I I | | |
e . Public Government Public trading Lower
Military Police .. . . .
administration services enterprises courts

Figure 1.1 Typical institutions of government in a democracy

* There are exceptions, such as New Zealand, where the legislature consists ofonly one house.




Chapter 1 Foundations of Public Economics

The non-budget sector consists of public trading enterprises (PTEs) that finance all or
most of their activities by trade revenues. PTEs are usually wholly owned by the state, but in
some cases the state owns a majority share. The revenues generated by PTEs give them some
autonomy. However, government generally controls the board of directors, regulates major
investment and pricing decisions and may provide financial support through the budget.

So, what is government? In popular discussion the term ‘government’ usually refers to the
agencies of government that ‘govern the state’—the agencies which make rules and policies
and provide the main civilian administrative services. Publicly employed teachers and
broadcasters may not think of themselves as part of the government. However, when
discussing economic issues, such as government expenditure, the term ‘government’
generally applies to all budget-sector services, including the armed forces, budget-financed
statutory authorities and the courts. More broadly still, the public sector includes PTEs as
well as budget-sector services. In this book we discuss both the role of government and the
broader economic issues of the whole public sector.

Constraints on government

In nearly all states, government is based on a written constitution.’ The constitution represents
a superior law that defines the basic institutions and rules of the state, and the methods of
appointment and powers of the head of state and the government. The constitution is a critical
legal constraint on government actions. Constitutions are generally hard to change, with
change requiring a high degree of public assent. In Australia, a change to the constitution
requires the support of the majority of all voters and the support of the majority of voters in at
least four of the six states. Along with a constitution, most countries also have a bill of rights
that provides individuals with legal protection against oppressive government action.
Australia is one of the few countries that does not have such protection of individual liberties.

A related constraint on the power of government is the separation of powers between its
three main branches. This separation has long been viewed as essential for the avoidance of
tyranny by government.® The independence of the judiciary is especially important. This
independence enables it to strike down laws that are contrary to the constitution and to punish
members of the executive for actions contrary to law, including illegal use of power against
citizens. The separation of powers has been adopted most fully in presidential forms of
government, as in the United States and France. In these countries, the legislature and the
head of the executive branch (the President) are elected in separate elections. Members of the
legislature are not normally members of the executive. By contrast, in a parliamentary system,
as in the UK and Australia, members of the executive are generally members of the
legislature. The governing party controls both the legislature and the executive arm of
government. However, this control is rarely absolute. When the legislature consists of two
chambers, the second chamber usually has some legislative power and the executive branch
of government may not control both chambers. Also, the executive branch usually has many
departments. Both ministers of departments and officers within departments often fight
fiercely over policy control and administrative territory.

A federal form of government is a further important constraint on the power of central
government. In a federation, such as the United States and Australia, power is shared between
the central government and the states that make up the federation, with the powers of the
states supported by the constitutions of the respective countries. The federal structure of
government dilutes the power of the centre, encourages competition between government
authorities and sets up more checks and balances within the overall government structure.In a

3 All countries, except Israel, New Zealand and the United Kingdom, havea written constitution.
% See Montesquieu, De L esprit des Lois (1748, The Spirit of the Laws).



Organic state
The state has value
in itself

Mechanistic state
The stateis ameans
for improving the
welfare of the citizens

Part 1 Nature of Government

unitary state, like France and the UK, the central legislature has supreme authority to make
laws for the whole country.”

Finally, national governments are constrained by international laws and agreements.
Whether for reasons of good international governance or self-interest, governments have been
increasingly signing international agreements, including agreements on economic issues such
as trade, the environment including climate change, and labour conditions. For example,
Australia’s trading laws are derived almost entirely from treaties entered into through the
(then) General Agreement on Tariffs and Trade (now World Trade Organization) and at the
time of writing it appears that Australia will join the Trans Pacific Partnership trade
agreement. On the other hand, Brexit and Trump’s America First policies are currently
undoing many long-standing international agreements.

General Functions of Government

Views on the general functions of government depend critically on (1) how people regard the
relationship between the individual and the state and (2) how people view the relative
effectiveness of markets and government. We discuss these two issues in turn.

Historically there have been two main views of the state: the organic and the mechanistic.
In the organic view, society is a natural organism like a human body. Each individual is a
part of this organism, but the body has an existence in its own right. The organic model
implies that the state has an underlying being and value. Thus, Aristotle (c. 340 BC) wrote
that ‘the city or state has priority over the household and over any individual among us. For
the whole must be prior to the parts ... It is clear that the state is both natural and prior to the
individual’.® It follows that government should act in the interest of the state as well as for
individuals. However, in the 20th century these views were associated with the fascist
regimes in Germany and Italy and the totalitarian regimes of Stalinist Russia and Maoist
China and became discredited. In these countries, government viewed itself as synonymous
with the state. Opposition to government was viewed as opposition to the state. There were
few constraints on government power and individual interests were sacrificed to the supposed
interests of the state.

The mechanistic model of the state is more democratic. In this model, individuals form a
nation for the purpose of making collective decisions. The state is a mechanism for improving
individual welfare. Government is an instrument of the people who make up the state and a
means of enabling collective actions. The government is subject to law. Government actions
and social outcomes are judged by their effects on the welfare of individual members of
society. In the words of Mill (1859), ‘the worth of the State, in the long run, is the worth of
the individuals comprising it’.

As described in Box 1.2, leading political writers have advocated a mechanistic model of
the state for over 300 years. Today, it is the dominant model. Most countries have a
constitution that embodies two key principles—the sovereignty of the people and respect for
human rights. The state is designed to serve the people, not the converse. This model of the
state is also the basis for most economic analysis. Government actions are judged by whether
they enhance the welfare of individuals. This is the approach adopted in this book.

However, the organic view of the state is not solely of historic significance. Some Islamic
states may be regarded as versions of an organic society. Even in secular states, many citizens
view society as more than the individuals that comprise it and consider a strictly
individualistic approach to collective issues an unattractive and inappropriate view of society.

7 The UK government has recently devolved significant executive powers to local parliaments for Scotland and
Wales, but it has retained major taxation and monetary controls.
8 Aristotle, The Politics, Penguin Classics (1962), p.29.
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Box 1.2 Origins of the mechanistic state

Thomas Hobbes (1651) was one of the first writers to
articulate a mechanistic model of the state in his famous book
Leviathan. Writing in turbulent times in England, Hobbes
argued that, because men are largely selfish and competitive,
the naturalcondition of mankind is ‘war of every man against
every man’ in which there is ‘continual fear, and danger of
violent death; and the life of man, solitary, poor, nasty,
brutish, and short’.® A state ruled by a sovereign (man or
assembly) with absolute authority is the only way to avoid
anarchy. Inaccepting the benefits of the state, citizens were
deemed to give up their natural rights and to be under an
obligation of obedience to the sovereign. However, men give
up their naturalrightsonly for an implicit ‘covenant’ with the
sovereign for protection. If the sovereign fails to provide
protection, men are not obliged to continue to obey the
sovereign.

John Locke (1690), in The Second Treatise of Government,
produced a more attractive model of the state. Locke held
that man has three main natural rights: to life, liberty and
property. Men establish a state whose function is to protect
these rights. He argued, moreover, that the state rests on an
implied social contract. The government is entrusted with

power to protect these natural rights, but its powers are
limited broadly to these responsibilities.

If the government fails to protect man’s naturalrights or
oversteps its responsibilities, the citizens are entitled to
establish a different government. While Locke was writing,
the British parliament established by legislation that the
executive (King William I1) could not tax without its consent.
Thus was born the fundamental democratic principle that no
man can be taxed without his consent or that of his
representative.

Nearly 100 years later, the authors of the American
Declaration of Independence (1776) declared in ringing tones
that all men are endowed with:

certain inalienable rights, that amongst these are life, liber ty
and the pursuit of happiness; that to secure these rights,
governments are instituted among men, deriving their just
powers from the consent of the governed; that whenever any
form of government becomes destructive of these ends, it is
the right of the people to alter or abolish it ..."” (author’s
italics).

Shortly afterwards, the French Declarationof the Rights
of Man and of the Citizen (1789) declared likewise that the
purpose of political association is to preserve the natural
rights of man. '

Alternative views of the role of government

Within the dominant mechanistic model of the state, there is a wide range of views about the
appropriate role of government. These views depend on judgements about the effectiveness of
markets and government and on beliefs aboutindividual freedom and social justice.

At one end of the political spectrum, libertarians strongly support private property and
advocate very limited government control over markets. For example, Nozick (1974) defends
private property on moral grounds: he argues that people have natural rights, liberty is the

ultimate political good and state intervention is

morally wrong except in limited

circumstances to protect natural rights. On the other hand, empirical libertarians, such as
Hayek and Milton Friedman, argue that most markets are efficient and that government
intervention usually reduces total welfare. They criticise provision of support above
subsistence because the resulting institutions, notably taxation, achieve little justice and
reduce economic efficiency. In Free to Choose, Milton and Rose Friedman (1980, p.158)
conclude that welfare programs “weaken the family; reduce the incentive to work, save and
innovate; reduce the accumulation of capital; and limit our freedom”.

At the other end of the spectrum, socialists advocate a command and control economy.
Socialists see the distribution of rewards in market systems as highly unequal and unjust.
They view private markets as instruments of exploitation rather than as voluntary exchanges.
Owners of capital exploit labour and use resources to meet the demands of the rich. In their

*  Hobbes (1651), Leviathan,pp.88-89,R. Tuck (ed.) (1991)

19 Rousseaw’s The Social Contract (1762) was a major influence on the Declaration. But Rousseau viewed man’s
rights as social, not natural. He argued that sovereignty resides in the people and that laws should reflect the

general will of the people.
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view, government generally allocates resources to meet social needs more efficiently and
fairly than do markets. Socialists generally support strong executive government, with fewer
constraints imposed by the separation of powers within government.

Between these extremes, there are many views about the role of government that cannot be
readily classified. Simplifying considerably, we distinguish two further groups: conservatives
and social democrats. Conservatives, like libertarians, regard markets as generally efficient.
They question active government macroeconomic policies and provision of goods. They
generally favour constraints on an activist government and the separation of powers. Because
of the element of compulsion in government action, conservatives usually place the burden of
proof is on government intervention rather than on markets. However, they are more inclined
than libertarians to acknowledge that government can do some things more effectively than
the private sector. They also consider that the state has an obligation to support the p oorer
groups in society and that it is in the state’s interest to do so to avoid civil disorder.

Social democrats recognise that markets are often productive but place more emphasis on
the failure of markets to allocate resources efficiently and the unequal outcomes. They view
public ownership and private property as pragmatic issues. Government should adopt the
ownership mix that best meets society’s goals. Private property is viewed as a means towards
achieving social goals rather than as an end in itself. The social democratic tradition
emphasises equity. Redistribution is viewed as an appropriate and desirable function of the
state. For example, in A Theory of Justice John Rawls (1971) argues that government has a
responsibility not just to relieve poverty, but also to achieve a ‘just’ distribution of income.
Many Nobel prize winners in economics, such as James Meade, James Tobin and Amartya
Sen, hold a similar view.

Table 1.1 summarises the views of each of these groups. Much of the debate in public
economics about the role of government revolves around these views of the efficiency and
fairness of markets and government.

Table 1.1 Summary of views of the role of government

Political classification Freedom Markets Equity Role of government
Libertarians Government a major Marketsare very Government often fails to Very limited
threat to freedom efficient improve equity
Conservatives Government may Marketsare Government should Moderate
infringe freedom generally efficient alleviate poverty
Social democrats Government can Marketsare often Government shouldensure  Considerable
enhance freedom inefficient minimum income for all
of less well off and reduce inequality
Socialists Government frees peope Marketsare very Government should Very high
fromwant inefficient provide full equity

Economic Functions of Government

To discuss the economic functions of government it is useful to start with a simple model of
the economy. As shown in Figure 1.2, resources are transformed into goods and services via
two major interacting sets of markets, namely factor and product markets. Product markets
drive the demand for factors of production (land, labour and capital). On the other hand,
incomes generated in factor markets drive the demand for products. In first year texts, this is
described as the circular flow of income.
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Figure 1.2 The economic process

Goods may also be produced in the public or household sectors. Moreover, factors of
production and goods may be imported or exported. However, what matters ultimately is
individual welfare. This depends not only on the quantity of goods produced, but also on
income distribution, non-market goods and political freedoms.

Government can intervene in the economic process in various ways. It can regulate any
factor or product market, regulate international trade and produce goods in lieu of, or in
addition to, market output. It can redistribute ownership of resources and it can redistribute
incomes earned in factor markets.

Establishing institutions and ground rules. The starting point for any discussion of these
roles is that government must establish the institutions and rules that allow markets to work.
Markets require an established foundation of law and an effective system of property rights.

Property rights include the right to use an asset, to allow or exclude its use by others, to
collect the income generated by the asset, and to sell or otherwise dispose of the asset. In the
words ofthe World Bank (1996, pp. 48-49):

Property rights are at the heart of the incentive structure of market economies. They determine
who bears risk and who gains or loses from transactions. In so doing they spur worthwhile
investment, encourage careful monitoring and supervision, and create a constituency for
enforceable contacts. In short, fully specified property rights reward effort and good judgement,
thereby assisting economic growth and wealth creation.

Laws are required to define and protect property rights; to set rules for exchanging these
rights; and to enforce contracts. They are also required to establish market structures and to
establish rules for entry into and exit out of markets. Enforcement of these laws requires a fair
and predictable judicial process. In their eloquent book, Why Nations Fail, Acemoglu and
Robinson (2013, p. 43) show that “economic institutions are critical to determining whether a
country is poor or prosperous”. They also show that, critically, the political institutions should
be inclusive to reward the many and not extractive to reward the few.

International experience in the 1990s showed the importance of the rule of law for market
operations. In what was known as the “Washington Consensus”, international agencies such
as the International Monetary Fund routinely prescribed structural reform and competitive
markets to cure underdevelopment, especially in Latin America and the then command and
control economies in Eastern Europe. They encouraged privatisation (selling state-owned
businesses) and liberalisation. However, these policies failed because the basic institutions
and laws were inadequate, the political institutions were extractive and public corruption was
common in many of these countries. By the late-1990s, the policy emphasis was on first
getting appropriate institutions and laws in place (Rodrik, 2015, pp. 159-167).
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More dramatically and recently, a major cause of the meltdown in financial markets
between 2007 and 2009 was the failure of governments to effectively regulate major financial
institutions. Manifestly the private institutions failed to self-regulate and the rescue of the
financial system cost taxpayers many billions of dollars and, as we will see in Chapters 2 and
29, putmany governments heavily into deficit and debt.

Given that markets are operating under a functioning political and legal system, what
economic services should government provide? The common approach in economic analysis
is to assess which goods are supplied inefficiently by markets and might therefore be
provided by government. This may appear a biased approach. Why not ask which services
government can supply efficiently and leave the rest to markets? There are two main answers.

First, if individuals can achieve their goals through voluntary trades in decentralised
markets, government direction of individuals or firms is unnecessary. In voluntary trades, all
parties expect to benefit. Collective action that simply replicates the actions of free
individuals serves no purpose. When compulsion exists, it is always possible that someone is
coerced into an exchange against their will. Thus, the general function of government is to
accomplish things by collective action that individuals find difficult or impossible to
accomplish separately.

Second, competitive markets are very good at producing the goods that people want.
Markets coordinate decentralised decisions by generating price signals that reflect demands
and relative scarcities without the need for a central planner estimating all these prices. As
Adam Smith observed: ‘It is not from the benevolence of the butcher, the brewer, or the baker
that we expect our dinner, but from their regard to their own interest.”!! Moreover, it does not
matter that each individual:

neither intends to promote the public interest, nor knows how much he is promotingit ... He
intends only his own gain, and he is in this, as in many other cases, led by an invisible hand to
promotean end which was no part of his intention ... Nor is it always the worse for the society
that it was no part of it. By pursuing his own interest he frequently promotes that of society more
effectually than when he really intends to promoteit (author’s italics).'>

Smith’s famous metaphor of the invisible hand guiding the competitive economy has now
been formalised by economists into the First Theorem of Welfare Economics (see Chapter 3).
This theorem states that economies with perfectly competitive markets produce the highest
possible level of output and welfare, given the resources and technology available. Although
few markets are perfectly competitive, markets generally do quite a good job at producing the
goods that people want.

Three weaknesses of markets. Despite the invisible hand, markets have three main sets of
weaknesses: (1) Market failures: under certain conditions markets allocate resources
inefficiently and fail to supply goods that consumers want; (2) Income inequality: markets
often result in inequitable distribution of income; (3) Macroeconomic instability: markets may
not produce full employment and price stability.

There are four main forms of market failure: public goods, externalities, imperfect
competition and information failures. Markets undersupply public goods, such as national
security, health and education, which have widespread community benefits. Typically, firms
cannot charge for all the benefits that accrue from providing these goods. On the other hand,
markets oversupply goods that have damaging (externality) effects on firms or individuals
that are not involved directly in the exchange, as occurs with environmental damages.
Without regulation, markets produce excessive levels of pollution. Third, many markets are
not competitive. As Adam Smith famously observed: ‘People of the same trade seldom meet

""" Smith (1776), The Wealth of Nations,p. 14, in E. Cannan (ed.) (1937).
12 Smith (ibid., p.423).
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together, even for merriment and diversion, but the conversation ends in a conspiracy against
the public, or in some contrivance to raise prices’.'> When markets are not competitive, firms
tend to charge excessive prices, restrict output and use excessive resources. Fourth, efficient
trading requires that the trading parties are well informed. When poorly informed, one or
other party may be made worse off by the trade.

Turning to income distribution, in competitive markets workers receive approximately the
value of their marginal product. However, because of differences in abilities or opportunities,
or simply from accident of birth, the value of the marginal products and therefore the income
of individuals vary greatly. All markets, competitive or otherwise, tend to produce an unequal
distribution of income. Indeed, there is no guarantee that markets will provide everyone with
an adequate living to avoid destitution.

Macroeconomic instability typically manifests in price or employment instability. As the
Great Depression of the 1930s and the recent global financial crisis showed, markets do not
automatically self-correct. Depressed private investment and consumption, along with fear of
lending, may create inadequate demand and underemployment. John Maynard Keynes (1936)
pointed out that, evenif wages were to fallin flexible labour markets, lower wages will not produce
full employment in the short runifthe aggregate demand for goods is deficient. Less dramatically,
markets may produceinefficient fluctuations in economic activity over business cycles.

Three potential government functions. These three forms of market weakness provide three
potential economic functions for government—allocation, redistribution and stabilisation
functions.'# The allocation function requires government to respond to market inefficiencies:
to provide public goods, regulate externalities, promote competitive markets or regulate
market power and protect individuals from information failures. The redistribution function
requires government to alleviate poverty and reduce income inequality. The stabilisation
function involves management of aggregate demand to achieve price stability and high levels
of employment and to reduce fluctuations in output overthe business cycle.!3

However, the extent to which government should carry out any economic role depends not
only on the weaknesses of markets but also on the ability of government to deliver improved
outcomes. Government actions may be costly or unfair. Government has limited information,
is not always efficient and has limited control over private responses to its actions. The key
issueis therefore whether government intervention, on balance, increases social welfare.

Determining whether government actions increase social welfare is complicated because
government actions often have conflicting outcomes. Efficient use of resources may increase
income inequality. On the other hand, government actions to redistribute income may reduce
the total income available. Attempting to resolve the trade-off between these outcomes is a
major issue in public economics. Moreover, governments themselves may not act efficiently.

Historical Perspective

Economists’ views of the economic functions of government, like popular views, have
changed greatly over the last two centuries. For much of the 19th century, most economists
advocated a limited role for government. Then, for some 100 years from about 1870 to 1975,
economists advocated that government should exercise an increasing role in economic
management. In the last quarter of the 20th century, as command and control economies
collapsed, many economists viewed markets as more effective than government and sought to

3 Smith (ibid., p.128).

Following Musgrave (1959), government is often described as having three economic branches: an allocation,
distribution and stabilisation branch.

As notedin the Preface, the stabilisation roleis the subject of macroeconomic texts and is not discussed in detail
in this book.
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limit the role of government. In the first decade of the new millennium, the global financial
crisis along with growing global environmental concerns led to another reversal, with
government widely viewed as an essential instrument of global welfare. However, in the last
few years popular distrust of governments has again grown, and this has doubtless influenced
the thinking of economists.!®

Mill, perhaps the most influential economist in the 19th century, held that:

Restricting to the narrowest compass the intervention of a public authority in the business of the
community ... laisser-faire, in short, should be the general practice: every departure from it, unless
required by some great good is a certain evil.!” ... The great majority of things are worse done by
the intervention of government, than the individuals most interested in the matter would do them,
or cause them to be done, if left to themselves because government has one great disadvantage: an
inferior interest in theresult.'s

Notwithstanding his advocacy for limited government, Mill agreed with all Adam Smith’s
proposed government functions (Box 1.3). He regarded the provision of security, the general
rule of law and the specific laws of property and contracts as vital for capital accumulation
and economic growth.!® He supported government provision of a wide range of public goods,
either because of the general expediency and efficiency of collective action or because private
providers could not be remunerated by userfees. These goods included the coining of money,

Box 1.3 Adam Smith’s views on the functions of government

Adam Smith’s famous book, The Wealth of Nations, published
in 1776, was an intense reaction against the policies of the
‘mercantilists’ who then dominated economic thinking.
Mercantilists argued that the government should controltrade.
They called on government to promote industry and exports
and to protect the economy from imported goods. Smith
strongly opposed these protectionist policies, foisted upon a
‘venal parliament by rapacious merchants and manufacturers’,
along with the complex apparatus of controls that these
commercial interest groups imposed on other individuals,
including widespread limitations on apprenticeships, which
were a direct restraint on trade. Smith believed that
competitive markets would produce most of the goods that
people want along with the invention and capitalaccumulation
to create a steady increase in wealth. However, he held no
ilusions about the actual nature of markets. ‘Whoever
imagines that masters rarely combine is as ignorant of the
world as of the subject. Masters are always and everywhere in
a sort of tacit, but constant and uniformcombination, not to
raise the wages of labour above their actualrate.’?

It was the government’s job to provide an appropriate

institutional structure for markets and to remove any
restrictionson competition and trade.

Smith held that government has three other main duties.
First, to protect society fromexternalthreats and violence.
Second, to administer justice and to protect every member of
society from internal injustice or oppression, including
commercial injustices. Third, to erect and maintain ‘certain
public works and certain public institutions, which it can never
be for the interest of any individual, or small number of
individuals, to erect and maintain; because the profit could
never repay the expense of any individual, or small number of
individuals, though it may frequently do much more thanrepay
it to a great society’.?" Although Smith thought that transport
infrastructure (such as roads, bridges, canals and harbours)
could fairly be paid for by users, he opposed private provision
because monopolists with private turnpikes would abuse the
system. He also supported substantial public expenditure on
education for youth and for persons ‘of all ages’.?? This was
necessary for astable and strongcountry, the understanding
and acceptance of law and the welbeing of society as a whole.

17" Mill (1848),p. 950 inthe 1909 edition.
" Mill (ibid., p. 947).

to-day will enjoy to-morrow’.
20 Smith (ibid., pp. 66-67).
21 Smith (ibid., p.651).
22 Smith (ibid., pp. 739-740).

These are of course generalisations. Many exceptions can be found.

Mill (ibid., p. 881). There needs to be certainty that ‘those who produce shall consumeand that those who spare
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prescribing standard weights and measures, surveying and mapping, raising dykes to reduce
flooding, irrigation works, street paving and lighting, roads, canals and harbours, hospitals
and support for scientific exploration and research academies. Nor did the role of government
stop there. Mill acknowledged that the principle of consumer sovereignty could not apply
without many exceptions.??> Government should look after those who cannot protect
themselves or who fail to choose wisely in life. Moreover, Mill strongly supported public
provision of public education. He argued that all society suffers fromthe consequences of the
ignorance and want of education in their fellow citizens.

Marx (1867) held a more complex view of government. He held that governments were
partly responsible for exploitation of the working classes. However, by taking industry into
public ownership, government could radically change property relationships . This would stop
exploitation of labour. It would also avoid the collapse of the economy as the return on capital
would fall with the growth of capital, thus causing private investment to fall and
unemployment to rise. State ownership and control of resources and the means of production
were necessary to maintain capital investment and ensure full employment of labour.

Increasing the role of government. During the first three-quarters of the 20th century there
was increasing public and intellectual support for larger government. The widening of the
popular vote to full adult suffrage in many countries increased the legitimacy of government.
It also increased the groups in society who could make claims directly on government.

Wars had significant impacts. In both the First and Second World Wars many governments,
generally with public support and some success, controlled a high proportion of their
country’s economic resources including labour and allocated it in accordance with national
priorities, introduced extensive price controls and rationing, and expanded the tax base.

In 1920, the first major work devoted to welfare economics, Arthur Pigou’s Economics of
Welfare, was published. Pigou was concerned not only with poverty and inequality but also
with market misallocations of resources. He identified as major problems negative
externalities such as industrial pollution, and the misuse of natural resources such as fisheries,
forests and farming land. He also argued that people consume too much in the present and
save too little. He advocated that government should tax negative externalities, protect the
environment and support long-term public projects such as water supply and afforestation.

In the 1930s, the Great Depression had a major impact on views of market economies. In
the United States, the world’s largest capitalist economy, unemployment reached 25 per cent
and national output fell by 30 per cent from its peak in 1929. These falls in employment and
output were widely attributed to capitalist speculation and banking failures (Galbraith, 1955).
On the other hand, the recovery in the late 1930s was attributed to government expenditures
in both democratic states like the United States and fascist states like Germany. President
Franklin D. Roosevelt introduced a raft of public works and social welfare programs, known
as the ‘New Deal’, to alleviate poverty, unemployment, sickness and old age. Keynes (1936)
provided the intellectual support for increased public expenditure. With the collapse of private
consumption and failure of private investment to respond lower interest rates, only increased
public expenditure would lift aggregate demand sufficiently to drive the economy back to full
employment. The Depression scarred public attitudes towards capitalism. In 1943, Joseph
Schumpeter wrote:

The public mind has by now so thoroughly grown out of humour with it as to make condemnation
of capitalism and all its works a foregone conclusion—almost a requirement of the etiquette of
discussion. Whatever his political preference, every writer or speaker hastens to conform to this
code and to emphasise his critical attitude, his freedom from ‘complacency’, his belief in the

2 Mill (ibid., p. 575) ‘The proposition that the consumer is a competent judge of the commodity can be admitted
with only numerous abatements and exceptions.’
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inadequacies of capitalist achievement, his aversion to capitalism and his sympathy for anti-
capitalist interests. >*

After the Second World War, several developments increased the economic role of
government. First, many states increased their control over production. China and most
Eastern European countries followed the then Soviet Union and became command and
control economies. Also, governments in many mixed economies took over ownership of
major industries such as coal, steel, railways and power generation. Control of these basic
industries was thought necessary to secure capital investment, full employment and growth, to
protect workers and to control the prices of necessities.

Second, many mixed economies developed strong welfare cultures and services. The
Beveridge Report (1942), named after its author, which argued that governments should
establish a comprehensive social security fund to provide “fromcradle to grave” for the poor,
unemployed, sick and elderly, was highly influential in the UK where it was produced and
elsewhere. For the next 30 years, many governments expanded the suite of welfare services
along with income supportand public health and education services.

Also, the 1950s and 1960s were a period of decolonisation and independence for many
developing countries. Many newly independent governments saw their role in development as
pre-eminent. The state would mobilise and direct resources and eliminate social injustices.
Markets were part of the discredited colonial system that enriched the coloniser and
impoverished the colonised. Prebisch (1970), Head of the Economic Commission for Latin
America, articulated a popular school of thought that development would be built on
government-owned and supported industries, constructed around high import tariffs and
quotas. Also, many countries followed the Indian model, with its centrally planned
development within a democratic framework.

Reducing the role of government. By the late 1970s, as government spending in many
countries exceeded 40 per cent of gross domestic product (GDP), and income transfers
accounted a high proportion of tax revenues, attitudes towards government spending and taxes
started to change. Increased public expenditure appeared to reduce rather than increase rates of
economic growth. And the command and control economies of the Soviet Union, Eastern
Europe and elsewhere were generally performing poorly. US Presidents Ronald Reagan and
George H-W. Bush (1981-92) and the UK Conservative governments (1979-97) were strongly
committed to smaller government and lower taxes. In his inaugural Presidential address in 1981,
Reagan proclaimed that ‘government is not the solution to our problem; government is the
problem’. In Australia, Labour governments from 1983 to 1996 and Liberal Coalition
governments from 1996 to 2007 favoured, in varying degrees, reforms to encourage competitive
markets and restrain the growth of public expenditure (see Chapter?2).

Following the lengthy economic boom of the 1990s into the early 2000s, markets were
widely perceived to be innovative and productive. While basic public institutions and laws
were required, Government was widely perceived to be a constraint on economic growth.

The development of public choice theory tended to support these critical views of
government. Public choice theory views government not as an abstract benevolent entity that
automatically pursues the public interest butas an agency run by individuals who pursue their
own interests subject to constraints of elections and various governmental processes. Arrow’s
Impossibility Theorem (Arrow, 1951) showed that all methods of making collective
decisions, typically by voting, fail quite mild tests for satisfactory process or outcome. Downs
(1957) described how elected representatives may pursue their own objectives and make
public decisions contrary to the interests of the governed. Niskanen (1971) showed how the
private interests of public servants may expand and bias public output. In the last 50 years

24 Schumpeter (1943, p. 63).
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public choice theory has been greatly extended and used increasingly to interpret government
behaviour (see Chapters 9 and 10).

The new millennium has witnessed extraordinary changes, major uncertainty, the splintering
of countries and parties, and no clear overall direction for the role of government.

Following many years of economic growth and confidence in markets, in 2007 a tsunami
hit the global financial system in 2007. Within 12 months, asset values on the world's largest
stock markets halved, giving the lie to the claim that equity markets followed efficient pricing
principles. Several of the world's largest financial institutions (Lehman Brothers, Merrill
Lynch, Bear Stearns, AIG Insurance, Freddie Mac and Fannie May housing mortgage
businesses, the Royal Bank of Scotland) and businesses (General Motors and Chrysler) went
bankrupt and were so large as to threaten international financial stability. Many more large
companies (including Goldman Sachs) would likely have been bankrupted without massive
fiscal and monetary interventions from many of the world’s largest governments. There were
major management failures as markets gave managers incentives to take financial risks where
they gained the rewards of success, but others would bear the costs of failure. As revealed by
the (US) Financial Crisis Inquiry Commission (2011), Wall Street bankers engaged in
numerous irresponsible, self-serving, deceitful and unethical practices. These practices were
implicitly endorsed by the major credit rating agencies (Moody’s, Standard and Poor’s and
others) who failed to manage their conflicts of interest (being paid by the same large
companies that they were rating) and systemically tolerated by the government regulators.
Manifestly, under-regulated markets failed. As Reinhart and Rogoff (2010a) showed,
financial crises are not one-off exceptions; rather they are endemic features of capitalist
economies.

Concurrently global concerns about climate change were influencing views of markets and
government. The private interests of carbon-producing energy suppliers and consumers were
clearly inconsistent with the collective interest in a stable environment. But governments
everywhere were finding it difficult to articulate and implement practical climate change
policies either domestically or internationally.

On the other hand, there has been increasing inequality in many countries (Atkinson, 2015).
This has led to growing opposition to globalisation and notably to free trade, free movement
of labour and to working under international rules. There is pressure on governments to
restrict markets and to minimise free movement of labour across national borders. Thus, the
British people voted (narrowly) to leave the European Union (Brexit — British Exit) and the
Americans elected a President on an America First ticket who also believed in minimal
government while at the same time promising to help the left-behind groups in the US.

Thus, after nearly two decades of the new millennium, economists and political scientists
are still trying to work out an optimal role for government in an uncertain and unequal world.

Public Policy and Principles of Economic Analysis

Finally, in this introduction to public economics we consider how economic analysis can
contribute to public policy making. The issues are complex and diverse. They may involve,
among other things, how much to spend on hospitals and roads, whether and how to regulate
markets, what assistance to provide to different groups in society or how to raise revenue.
But, whatever the issue, four main questions mustnearly always be answered.

What are the policy objectives?

Whatare the options for achieving these objectives?
What are the implications of each option?

Which is the preferred option?

Bl o
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There is an important difference between these questions or at least between the types of
answers that may be given. Understanding this difference is a crucial theme of public
€conomics.

Questions 1 and 4 involve value judgements. The answers require judgements about what is
desirable: judgements that society would be better off with one objective or outcome than
with another. Judgements of desirability, of good and bad, are ethical or moral jud gements.
Such judgements are not true or false—they are matters of personal values or views.
Economic analysis that requires ethical judgements is known as normative economics. On
the other hand, questions 2 and 3 deal with facts, with how an economy works . Question 2
deals with how objectives can be achieved. Question 3 deals with the consequences of
government policies. These are empirical questions and the answers are true or false, or
accurate or inaccurate (although establishing accuracy may not be easy). Economic analysis
that deals with facts is described as positive economics.

The branch of economics known as welfare economics provides a powerful framework for
identifying social objectives and a consistent method for evaluating social choices (see
Chapters 7 and 8). However, economists have no special expertise or authority to make
ethical judgements and we must distinguish carefully between matters that require such
judgements and matters of evidence or fact.

Nevertheless, economic analysis is nearly always required to identify the means available to
achieve desired social objectives and the implications of these measures. Economic analysis is
needed even when government plans to redistribute income, for example to the unemployed
or the elderly. In such cases, estimates of the costs and consequences of the options are
generally required.

Some applications of economic principles to the public sector

Although economic principles were developed mainly to explain behaviour and outcomes in
markets, most of these principles apply also to the public sector. In particular, microeconomic
analysis—the principles of demand and supply and the role of markets—is essential for
developing and evaluating public policy. Some examples are highlighted here. Many more
arise in later chapters.

Scarcity and opportunity cost. All economics is concerned with scarcity. Scarcity implies
choice and choice implies opportunity cost. A consumer chooses a good because she believes
that its value exceeds that of the good forgone (the opportunity cost). Nearly all public policy
involves an opportunity cost. Public expenditure on one service reduces it on another.
Regulations to protect the environment almost always involve forgoing some other goods.
The concept,and estimation, of opportunity cost are fundamental to public policy.

The value of trade. Trade is the basis for extracting gains from markets. When parties
trade in factor or product markets, both parties to the trade expect to gain. Similar gains occur
in regional or international trade. Trade between regions or between countries can make each
region or country better off and the households in each region and country on average better
off. However, issues arise when third parties lose out as they may do (see Chapter 34).

The role of incentives. Incentives matter in the public sector as they do in the private.
Consider Adam Smith’s description of university teaching 200 years ago:

It is in theinterest of every man to live at much as ease as he can; and if his emoluments are to be
precisely the same, whether he does or does not perform some very laborious duty, it is certainly
his interest ... either toneglect it altogether, or if he is subject to some authority which will not
suffer him to do this, to performit in as careless and slovenly manner as the authority will
permit.?

> Smith (ibid., p.718).
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The economic analysis of government recognises that politicians and public servants are
guided by private motives as well as by social ideals.

The role of prices. Pricing principles apply to many public sector activities, including to
non-marketed goods. When there is no price, there is almost always excess demand, as occurs
for most health care services and urban roads. On the other hand, the supply of factors of
production generally falls with lower prices. Thus taxes that reduce take-home income usually
reduce labour supply. But price theory also tells us that all price changes can be decomposed
into a substitution (relative price) effect and an income effect and that these may have
opposite effects on labour supply. The analysis of taxation requires an understanding of how
individuals react to changes in prices.

The principles of efficient production. These principles apply to public production as to
private. The efficient use of factors of production requires that they be employed up to the
point where the value of their marginal product equals their marginal cost. Also, the division
of labour (specialisation) generally increases efficiency. These principles should inform
public methods of production as they do private methods.

Working with markets. Governments should generally work with markets rather than
against them. Markets represent powerful forces of demand and supply. Government attempts
to control interest rates are a classic example of futile attempts to repeal the law of markets.
As Adam Smith observed:

In some countries the interest of money has been prohibited by law ... This regulation, instead of
preventing, has been found from experience to increase the evil of usury;the debtor being obliged
to pay not only for the use of money, but for the risk which his creditor runs by accepting
compensation for that use. He is obliged ... to insure his creditors from the penalties of usury ...
No law can reduce the common rate of interest below the lowest ordinary market rate.?®

More positively, governments can use market instruments, notably taxes and subsidies, to
bring about desired policy outcomes, for example to control pollution or to encourage private
health insurance. Market instruments often achieve desired policy outcomes more effectively
than regulations (see, for example, Chapter 13).

Social Welfare. Certainly, determining public policy is considerably more complex than
explaining private actions. To explain private decisions, economists assume that individuals
aim to maximise their utility and that firms maximise profits. In assessing public policy, the
over-riding objective is assumed to be to maximise social welfare, which is assumed in turn to
depend in some complex way on the welfare of all individuals in the community. The
objective of maximising social welfare in one or other form underlies all economic evaluation
of public policy (see Chapters 7 and 8).

Rational decision making. Rational decision making in the public sphere, as in the
private, requires that decisions be based on marginal benefit and cost. Firms maximise profits
by producing up to the point where marginal revenue equals marginal cost. Consumers
maximise welfare by consuming goods up to the point where marginal private ben efit equals
marginal cost. In the public sector, as an optimising principle, government should aim to
ensure that the marginal social benefit of policies and projects exceeds or at least equals
marginal social cost. When this is not achieved, it is always possible to make at least one
person better off without making anyone else worse off.

In summary, governments have much more complex social objective than individuals
exchanging labour or goods in market. However, most principles of economics apply to the
public sector as strongly as to the private. Notably, the principles of choice, opportunity cost
and trade, the role of prices in determining demand and supply, the effects of incentives on
behaviour and the principles of efficient production apply equally in the public sector as in the
private.

26 Smith (ibid., pp. 339-340).
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Summary

o Government exercises the sovereignty powersof the state

and can control, by regulation or taxation, the activities of
firms and individuals within the territory it governs.
However, the mechanistic (democratic) view of government
implies that government is expected toact in the interests
of the citizens.

In economic terms, generalgovernment includes all services
financed by the government budget. The public sector
includes public trading enterprises as well as budget-sector
services.

o The major economic functions of government include

establishing the institutions and rules that allow markets to
function, the allocation of resources when marketsare
inefficient, provision of socialwelfare and macroeconomic
management.

Views of the role of government have changed numerous
times over the last 200 years. Following the global financial

crisis in 2008-09, growing inequality and the threat of
climate change, many people regard government as
essentialto economic prosperity and socialwelfare.

However, just as marketscan fail, so can government. And
there is also wide distrust of government.

In economic analysis, the aim of public policy is typically to
maximise socialwelfare, whichis a function of the welfare
of all individuals in the community. This requires normative
and positive economics. Normative economics deals with
what is desirable, which depends on ethicaljudgements.
Positive economics explains how socialobjectives can be
achieved and the implications of public policies.
Notwithstanding the socialwelfare objectives of most
governments, the major principles of economics apply to
government as to markets. These include the concepts of
scarcityand opportunity cost, the role of trade and prices,
therole of incentives and the principles of efficient
production.

Questions

L.

Whatis the difference between the state and the
government?

Why is the rule of law not necessarily the same as the
rule by government?

What would be the features of a minimal state? Why
are property rights essentialto well-functioning
economies? Explain why legal enforcement of
property rights may be viewed as a public good.

Are government decisions on what citizens can eat,
drink and inhale consistent with a mechanistic view of
government?

Whatis the invisible hand? How does it work?

What are the main economic functions of
government? What is the basis for these functions?

Was the global financial crisis that erupted in 2007
due to market failures? If so, what failures? Are
financial crises endemic to capitalist societies?

Suppose, as economists often do, that the aim of
public policy is to maximise social welfare. What
would be the main components of social welfare?
Should the welfare of citizens and foreign residents
have the same weight in a social welfare function?

I1.

12.

13.

What are some differences between not-for-profit
statutory authorities and public trading enterprises?

. Which of'the following are normative statements?

Why?
i. Reducing unemployment will increase the rate of
inflation.

ii. Lower interest rates will reduce the number of
unemployed persons.

iii. Redistributing income from therich to the poor
increases social welfare.

iv. Economists should not make normative statements.

Rational decision making implies that decisions
should be based on marginal considerations.Can this
principle be applied to the public sector? If so,how?

Give some examples of how price theory may apply to
public decisions.

What arguments can be put for government subsidies
for university students? Are these positive or
normative arguments?
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Chapter

Government
in Practice

Now, what | want is, Facts. Facts alone are wanted in Life.

Mr Gradgrind in Hard Times, Charles Dickens

The Legal Basis of Government ¢ Measures of Government Size ¢ Government Regulation ¢ Government
Expenditure and Revenue ¢ Government Budgets: Deficits, Debt and Assets ¢ International Comparisons ¢
Determinants of Government Expenditure

ew economists would agree with Mr Gradgrind that all we need to know is facts.

However, theory without facts is of little use. To understand the role of government,

we need to know the legal basis of government, concepts of government size, the
nature of government regulation, and the nature of government expenditure and revenue.
Central to understanding government is an understanding of the annual budget.

This chapter addresses these and related issues. We start by outlining the legal basis of
government in Australia. We then discuss concepts of government size and regulation. The
central part of the chapter describes government expenditure, revenue and debt in Australia.
Some international comparisons of government expenditure are also provided. The last part of
the chapterdiscusses the major drivers of government expenditure.

The Legal Basis of Government!'

The Australian Constitution, as laid out in the Commonwealth of Australia Constitution Act
1900, provides the legal basis for government in Australia.”> The Constitution created a
federation of the six then British colonies. It created the Commonwealth government (now
known as the Australian government) and established the rules governing relations between
the Commonwealth and the states (as the colonies became). It also established the powers of
the Commonwealth parliament, the executive and the judicature. Unlike many other
constitutions, the Constitution does not provide a formal bill of rights for individuals.
Individual rights were assumed to be protected by common law and the exercise of
democracy.> Box 2.1 describes some otherimportant features of the Australian Constitution.

! This section draws on Saunders (1997).

% The Act came into force on 1 January 1901.

* The Constitution declares some individual rights, including freedom ofreligion and just compensation for property
acquired by the Commonwealth. Parliament has now passed laws against racial and sexual discrimination.
Australia is also a signatory to the Universal Declaration of Human Rights (United Nations).



Box 2.1 Features of the Australian Constitution
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The Australian Constitution responded to localpoliticalissues
and drewon UK, US and Swiss practices. It drew the system of
parliamentary government from the United Kingdom. The
elected parliament would be responsible for appointing the
government (because government must have the confidence of
the parliament). Parliament would determine public policies
and budgets, which would be implemented by the executive
arm of government.

From the United States, the Constitution drew the concept
of two elected parliamentary houses. The House of
Representatives (the ‘Lower House’) is elected by direct
popular vote on the principle of one person, one vote. The
Senate (the ‘Upper House’) would provide the states with
power by providing each state with equalrepresentation in the
Senate. As in the United States, the judiciary is formally
independent and responsible for interpreting and protecting
the Constitution.

From Switzerland was drawn the idea of a referendum to
approve changes in the constitution.

Changes to the constitution require the approval of a
majority of electors nationally and a majority inat least four
of thesix states.

In practice, government does not always reflect these
principles. Parliament exercises limited control over the
executive arm of government. Although the Constitution
requires that parliament impose taxation, the executive
branch prepares the all-important annual budget.* The
executive initiates most policies, which are usually approved
by parliament, at least by the Lower House. It decides when
elections will be held (within a maximum three-year period)
and when parliament will meet.> The executive is sometimes
constrained by the Senate where it may not hold a majority.
But, contrary to the intentions of the Constitution, the Senate
is generally dominated by political parties rather than by the
states. Sometimes small parties with two or three elected
members representing minority views (often quite strongly)
hold the balance of power in the Senate and require special
concessions in return for agreeing to pass bills.

Under the constitutional process, the states granted powers to the Commonwealth but

21

retained residual (ungranted) powers. For example, the states initially controlled income
taxes. They also controlled economic activities and labour markets that took place entirely
within their area. As nationhood became more important, particularly in wartime, the states
ceded important powers to the Commonwealth, notably the income tax in 1942 following a
national referendum. In 1946, another referendum greatly extended the Commonwealth's
power to redistribute monies to individuals and so to create a welfare state. Commonwealth
powers over the economy also increased as trade and labour markets crossed state borders.
Although the Commonwealth government is increasingly powerful because of its ownership
of most tax revenues, the federal nature of the country introduces political competition
between the Commonwealth and the states which provides some constraint on the power of
the Commonwealth.

The Constitution devotes little space to economic issues. But what it does say about them
has important consequences. The main sections dealing with economic matters are Chapter 1
(Section 51), and Chapter 4. Section 51 describes the economic powers of the Commonwealth
government. Chapter 4 describes the main principles governing finance and trade in the
federation.

Some main economic points of the Constitution inclusive of amendments are:

e Monetary policy. The Commonwealth government has exclusive power to issue coins and
currency in Australia.

e Taxation. In effect, following the 1942 referendum, the Commonwealth controls income
taxes because the Commonwealth can withhold financial assistance to the states if they
levy income tax. Also, under Section 90, only the Commonwealth can raise customs and

* The Senate has limited powers toamend money bills.
3 Formally, the Governor General makes these decisions, but he (orshe) normally acts on the advice ofthe Prime
Minister.
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excise taxes. In 1997 the High Court interpreted ‘excise’ widely to mean any tax imposed
up to and including point of sale.®

e Borrowing. Both the Commonwealth and the states have the right to borrow to finance
budget deficits.

o External trade. There would be a single external tariff for any good.

o Trade between states shall be free and unrestricted.

o A uniform law for commerce across Australia. The Commonwealth has the power to make
laws for trading and financial corporations. This has paved the way for most trade practices
legislation and substantial workplace legislation.

o Labour markets. The Commonwealth can conciliate and arbitrate for the prevention and
settlement of industrial disputes extending beyond the limits of any one state.

o Redistribution of public monies to the states. Following some transition arrangements, the
Commonwealth would determine the distribution of its revenues to the states.

o Redistribution of public monies to individuals. The Constitution initially gave the
Commonwealth very limited power over social security for invalid and old age pensions.
By areferendum in 1946, the Commonwealth gained greatly increased social security
powers, including provisions for unemployment, sickness, families and students.

Measures of Government Size

The size of government (GS) is measured most often by the ratio of general government
expenditure to gross domestic product (GDP).

GS; = Total general government expenditure/ GDP 2.1

Total general government expenditure is the sum of current and capital government
expenditure on goods and services and transfer payments by all levels of government
(Commonwealth, state and local government) that are financed through the annual budgets
(see Table 2.1). Current expenditure includes the cost of publicly produced goods (mainly
wages) and the purchase of goods fromthe private sector (e.g. medical supplies) that are used
for current consumption. It also includes contributions to statutory authorities and subsidies to
some public trading enterprises. Capital expenditure is expenditure on physical capital
formation, such as hospitals and school buildings. Of course, intra-governmental flows must
be netted out. Transfer payments are cash transfers fromtaxpayers to recipients. They include
personal income benefits such as unemployment benefits and pensions, personal subs idies in
kind for example for housing, business subsidies and interest payments.

Expenditure is related to GDP because GDP represents the productive capacity of the
economy.” In 2016-17, general government expenditure in Australia totalled 34.6 per cent of
GDP. GS; is a popular measure of the size of government because it can be readily estimated,
includes all goods and services and transfers financed by government, and largely determines
taxation requirements. It is also convenient for international comparisons.

Anotherexpenditure measure of government size is:

GS2 = General government expenditure on goods and services/GDP (2.2)

GS, excludes transfer payments. This measure is consistent with the concept of GDP,
which also excludes transfer payments. In 2016—17, GS2 was 22.0 per cent of GDP.
Expenditure on goods and services is sometimes described as exhaustive expenditure because
it exhausts the purchasing power of the money spent. In contrast, transfer payments
redistribute resources; they do not use them.

% Hav New South Wales (1997)
7 For this purpose, GDP is usually measured at factor cost, which excludes indirect taxes and subsidies.
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Table 2.1 General government expenditure in Australiain 2016-17

General government expenditures Shillion % of GDP
Expenditure on goodsand services

Current expenditure 325.0 18.5
Capitalexpenditure 60.8 3.5
Total 385.8 22.0
Transfer payments

Personalbenefits 130.3 7.4
Interest payments® 26.7 1.5
Business subsidies 23.0 1.3
Other transfers® 42.0 2.4
Total 222.2 12.7
Totalgeneral government expenditure 607.9 34.6
Gross domestic product 1754.7 100.0

(a) Including interest on unfunded superannuation liabilities
(b) For example subsidies for expenses such private housing rents, private health insurance, child care
etc.

Source: ABS, 2017, Australian System of National Accounts 2016—17, Tables 2, 30 and 32, Cat. No. 5204.0.

Thus, GS2 shows how government influences directly the use of resources. However, this
measure omits slightly over a third of government expenditure and does not show
government’s financing requirements.

General government expenditure does not include expenditure by public trading enterprises
(PTEs). Inclusion would involve some double counting because PTEs sell goods to
government as well as to private firms. To avoid double counting, national income accounts
identify PTE capital expenditure plus dividend and interest payments as a separate item.?
Accordingly, for a more comprehensive measure of the size of the public sector than GS; or
GS2, we can adopt a third measure:

GS3 = (Total general government expenditure + PTE capital outlays)/GDP (2.3)

The GS3 measure is not often used. Although PTEs are part of the public sector they
generally act commercially and are similar in some ways to private firms. Problems of
definition arise when government is part owner of an enterprise. Also, consistent international
comparisons are hard to obtain.

A fourth measure of government size (GS4) focuses on the role of government as a
producer of goods. A common measure is the ratio of government employment to total
employment.

GS4 = Total government employment/total employment 24

Because government purchases various goods and services from the private secor, GS4 is
generally lower than GS». In Australia, government at all levels employs about 16 per cent of
the total workforce, including employees in welfare administration. Unlike expenditure
measures of government size, employment measures do not show the extent to which
economic resources are subject to government control.

% In the Government Finance Statistics (ABS), PTE outlays include fixed capital expenditure outlays, interest and
other property income payments, capital grants and advances and net expenditure on stocks, land and intangible
assets.
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Finally, government size is sometimes measured by the ratio of tax revenue to GDP.
GSs = Total tax revenue/GDP (2.5)

GSs shows the size of the tax burden. However, tax revenue is generally less than general
government expenditure, with the gap met by other revenue measures, such as user charges,
or by borrowing. Indeed, the gap between taxation and expenditure may be several percentage
points of GDP. Therefore, tax revenue gives only a partial picture of government activity.

Government Regulation

Government spending is only a partial measure of government control over an economy.
Even a low-spending government can regulate almost any area of private business activity. In
Australia the government has long exercised significant control over the economy (see Box
2.2). The Economist (19 March 2011) noted that while President Bush was in office in the
United States from 2000 to 2008 over 1000 pages of federal regulations were added each year
and that a quarter of a million Americans have jobs devising and implementing federal rules.’

Japan is another country where public expenditure is low and regulation is high.

Box 2.2 Government regulation in Australia

Government has played a major role in the development of
Australia. In the 19th century the public sector was mainly
instrumental in developing energy, transport and comm-
unications across the continent.

Folowing federation in 1901, government regulations
increased. Government adopted a high-tariff protectionist
stance along with an industrial welfare policy designed to
ensure payment of adequate wages. In 1907, in the Harvester
judgement, Justice Higgins laid down that the basic wage
should be sufficient to provide for the basic needs of a family
of five, estimated at 42 shillings a week. Australiawas one of
the few countriesin the world with compulsory arbitration of
wages and key work conditions. The government also
introduced various welfare policies, including age pensions,
workers’ compensation for injury and some unemployment
relief. Australians generally looked on government to provide
social justice and ‘to soften’ market forces in the form of
internationalprices or to ‘elude them or master them’.'® After
the Second World War, the role of government increased
further. The 1945 White Paper committed the Commonwealth
government to guarantee fullemployment andtointerveneas
necessary to achieve that guarantee.

In the 1950s, government introduced import controls to
respond to balance of payments difficulties and to maintain
employment. It also provided subsidies to many import-

competing manufacturing businesses. The 1972—75 Labor
government further expanded the role of government by
greatly increasing public expenditure, especially in health and
education, controlof foreign investment and protection of the
environment. Despite advocating smaller government, the
Liberal government (1975—83) did little to reduce public
expenditure or regulations. In 1984 the Brookings Institute
concluded its review of the Australian economy with the
observation that ‘Australia’s public policies are greatly
influenced by the national mistrust of market outcomes’
(Caves and Krause, 1984, p. 400).

Since the mid-1980s there has been substantialliberalisation
of the economy. Capital markets were liberalised by the
floating of the dolar, the lifting of controls over foreign
exchange transactions and deregulation of the domestic
banking sector. Effective tariffs have been reduced from 35
per cent in the 1970s to 5 per cent today. Many public
enterprises have been privatised and many public services
contracted out. Telecommunications and airlines have been
largely deregulated.

Today both major political parties are committed to
promoting market competition. However, as we see in Chapter
14, maintenance of competitive marketsrequires regulatory
policies. And Chapter 29 (Box 29.3) describes ongoing
regulation in labour markets.

9 Under President T rump, many regulations are being undone. At this point, theverdict on this is an open one.
' Hancock (1961, p. 67). This classic study, Australia, was first published in 1930.
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Regulations are diverse and numerous. They include price and quantity controls, product
standards, regulations of medicines and foods, occupational health and safety regulations in
labour markets, environmental and urban planning controls, as well as public safety measures
such as closed-circuit cameras related to the wars on terror and drugs.

There is no simple measure of the extent of government regulation. It is hard even to count
the number of regulations without defining what counts and what does not. The World Bank
(1997) suggested three indicators of the amount of government intervention in an economy:
the openness of the economy (the share of trade in GDP), the overvaluation of the currency
(based on the black-market exchange rate) and the gap between local and international prices.
Other authorities, such as the influential journal The Economist, advocate that the estimated
cost of government regulations should be published in an annual regulatory budget. This
would be a very complex exercise especially if benefits are included. Although economists
can estimate the price and output impacts of individual regulations and their welfare costs and
benefits, it is difficult to estimate the total gross or cost of regulation in any country.

Public expenditure substitutes

Often government requires the private sector to make certain expenditures that substitute for
public expenditure. These expenditures are known as coerced private expenditures. For
example, governments in Australia require private firms to contribute to employee retirement
schemes, provide redundancy payments, pay workers compensation for injury and invest in
pollution control. An extreme example of coercion is military conscription where government
pays conscripted labour far less than its economic opportunity cost. Jury service is another
example. When there are large coerced private expenditures, public expenditure becomes a
poor measure of the real influence of government on the economy.

Tax expenditures are another major form of expenditure substitute. Tax expenditures are
tax concessions. These concessions create revenue losses that have a similar effect on the
budget as government expenditures. Suppose that some farmers spend $100 million on plant
and equipment and that their marginal tax rate is 30 per cent. Government could assist the
farmers by (1) giving them a grant of, say, $30 million or (2) allowing them to deduct their
capital expenditure against current income, reducing their combined taxable income by $100
million and their tax payments by $30 million. Either way, the farmers would gain $30
million, and the cost to government (i.e. to other taxpayers) is $30 million. Alternatively,
instead of providing allowances to families with dependent children, government could allow
an equivalent amount in tax deductions. There are many forms of tax concessions, including
tax exemptions or deferrals, expenditure deductions, accelerated depreciation and so on. Any
such concession represents a call on the budget similar to direct outlays.

To assess the size of a tax concession, it is necessary first to establish what constitutes
‘normal tax’. This can be difficult. In a detailed review. the Australian Treasury (2017)
estimated that large Commonwealth tax expenditures totalled $149 billion in 2016-17, equal
to a third of Commonwealth outlays or some 8.5 per cent of GDP. This included an estimated
$61.5 billion for exempting homes from capital gains tax (CGT) and discounting CGT for
investment housing properties, and $32.9 billion on concessions to superannuation
contributions and earnings.

Government Expenditure and Revenue

As shown in Figure 2.1 overleaf, government spending by all levels of government rose from
less than 25 per cent of GDP in the mid-1960s to about 37 per cent of GDP in the late 1980s.
Between then and 2007, general government expenditure oscillated but tended down to about
33 per cent of GDP. Following the global financial crisis, it moved sharply upwards to 35 per
cent of GDP in 2009-10 andit has remained aboutthatlevel in each year since then.
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Figure 2.2 shows the main components of general government expenditure: consumption,
income transfers, capital expenditure and interest payments. Consumption expenditure, the
largest component, rose from 12 per cent of GDP in the mid-1960s to 20 per cent of GDP in
the mid-1980s, but fell back to about 18 per cent in recent years. Personal income benefits,
the second largest component, have increased from 4 per cent of GDP in the mid-1960s to
about & per cent of GDP today. This does not include in-kind transfers tied to housing, health,
child care and so on (see Table 2.1). Since the early 1980s, government fixed capital
expenditure has generally been between 2 and 3 per cent of GDP. On the other hand, interest
payments have fallen from a high of 5 per cent of GDP in the late 1980s to less than 2 per
cent today due to government policies due mainly to lower interest rates and partly to a
reluctance to borrow.
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Traditionally, public trading enterprises supplied most infrastructure services in Australia,
including power, water, transport and communications services. Also, the states owned many
banking and insurance businesses. In the early 1980s, PTE gross capital expenditure was over
6 per cent of GDP. Following the sale of many PTEs to the private sector, PTE capital outlays
have fallen to-day to only about 1.5 per cent of GDP. Thus, public sector expenditure overall
in 2016-17, including PTE capital expenditure, was 36.1 per cent of GDP.

Table 2.2 shows general government expenditure by function in 2015-16. The largest
government programs are social security and welfare, health and education, which account for
28.1 per cent, 19.4 per cent and 14.6 per cent of total expenditure respectively. Within social
security and welfare, there are several large programs including assistance to families, the
unemployed, people with disabilities and the elderly (see Chapter 23). Other major
expenditure areas are transport and communications, defence, public order and safety, and
housing and community amenities, as well as general public services.

Table 2.2 General government expenditure by function 2015-16 (Sbillion)

Expenditure category Commonwealth? Stateand local Total % of total
government® expenditure

Social security and welfare 152.0 20.1 168.8 28.1
Health 69.3 68.0 116.4 19.4
Education 32.3 58.4 87.9 14.6
General public services 22.7 13.1 34.8 5.8
Public debt transactions 16.0 8.6 38.2 6.4
Transportand communications 7.2 29.7 29.2 4.9
Other economic affairs 9.2 5.3 14.2 2.4
Defence 26.2 0 26.2 4.4
Public order and safety 4.8 251 29.3 4.9
Housing and community amenities 7.3 18.9 22.9 3.8
Recreation and culture 3.4 10.4 13.6 2.3
Other 80.5 13.8 19.4 3.2
Total 430.9 271.6 600.8 100.0

(a) Excludes GST payments to the states.

(b) The sum of Commonwealth and state and local government expenditures exceeds total government expenditure due to transfers
between jurisdictions.

(c) Total slightly different fromTable 2.1 with data from later source.
Source: ABS, Government Finance Statistics, Cat. No. 5512.0, 2015-16.

Table 2.3 Sources of general government revenue in 2015-16

Sources of revenue Total government (Sbillion) % of total revenue
Taxation revenue 464.7 80.5
Sales of goods and services 55.0 9.5
Interest income 8.5 1.5
Dividend income 1.7 2.0
Other 37.6 6.5
Total 577.7 100.0

Source: ABS, Government Finance Statistics, Cat. No. 5512.0, 2015-16.
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Government revenue

Government raises most of its revenue via taxation, but a significant and increasing
proportion by other means. As shown in Table 2.3 above, in 2015-16 government obtained
80.5 per cent of its revenue through taxation. It obtained just under 10 per cent in sales of
goods and services, nearly 4 per cent in interest and dividend income, and 6.5 per cent by a
variety of through othercharges (fees, fines, etc.).

The major sources of taxation revenue are detailed in Table 2.4. In summary, the main
sources of tax revenue were:

o Income taxes, including company tax 57.0 percent
o Employers’ payroll and labour taxes 5.0 per cent
e Taxes on goods and services (including motor vehicles) 27.4 per cent
o Taxes on wealth 10.6 per cent

Table 2.4 General government taxation revenue in Australia in 2015-2016 ($billion)

Sources of taxation Commonwealth Stateand local Total government % of total revenue
Taxesonincome

Individuals 192.1 - 192.1 41.3
Enterprises 71.2 - 71.2 15.3
Non-resident 1.8 - 1.8 0.4
Total 265.1 - 265.1 57.0
Employers’ payroll and labour taxes 0.7 22.7 23.3 5.0
Taxes on provision of goods and

services

General taxes (sales taxes) 1.5 - 1.5 0.3
Goods and services tax 60.3 - 60.3 13.0
Excise tax 22.4 0.1 22.5 4.8
Tax on internationaltrade 14.1 - 14.1 3.0
Taxes on gambling - 6.1 6.1 1.3
Taxes oninsurance - 5.7 5.7 1.2
Total 98.3 11.9 110.2 23.7
Taxes on use of goodsand performance activities

Motor vehicle taxes 9.9 9.9 2.1
Other 5.8 1.5 7.3 1.6
Total 5.8 11.4 17.3 3.7
Taxeson wealth

Land taxes 7.2 7.2 1.6
Municipal taxes - 16.9 16.9 3.6
Taxes on.capitaland financial _ 225 225 4.8
transactions

Other - 2.9 2.9 0.6
Total - 49.6 49.6 10.6
Totaltaxation revenue 369.9 95.5 465.5 100
Percentage of total (%) 79.5 20.5

Sources: ABS, Public Sector Accounts, Taxation Revenue, Australia, Cat. No. 5506.0, 2015-16.
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A major feature of the tax revenue is the high proportion levied by the Commonwealth. The
Commonwealth collects just under 80 per cent of all taxes, but its own purpose spending
accounts for little over half of all government expenditure. The state and local government
deficit is funded mainly by revenue from the goods and services tax (GST), which the
Commonwealth passes on to the states, and by other grants from the Commonwealth. The
imbalance of expenditure and revenue at each level of government is known as vertical fiscal
imbalance (for further discussion see Chapter 33).

Government Budgets: Deficits, Debt and Assets

As we saw in Figure 2.1 total government expenditure usually exceeds current revenue. This
creates a budget deficit. That deficits often occur is not surprising. Expenditure includes
current and capital expenditure. Naturally governments may borrow to fund some or all
capital expenditure, with repayments made as the capital assets provide services, rather than
pay for capital assets out of current revenue. This means creating debt as well as assets. To
understand what is happening, the key financial terms (expenditure, revenue, deficit, debt and
assets)need to be defined.

Expenditure and revenue are flow concepts that apply to a given period. However, there is
an important distinction between cash and accrual accounts. Cash accounts are based on
payments made or received in an accounting period. Accrual accounts are based on expenses
incurred and revenue eamed in that period regardless of whether payment has been made or
received. Most private companies use accrual accounts. Australian governments changed
from cash to accrual budgeting in the financial year 1999—2000, as did the UK government.

Five key accrual terms. We now define five key terms in an accrual framework, including
two definitions of budget outcomes.

Current expenditures are expenses incurred to provide services and transfers in a
designated accounting period such as a financial year. Employee expenses include
entitlements such as superannuation and long-service leave that are accrued as well as wages
and salaries paid out in the year. Other operating expenses include depreciation of all assets,
including previously purchased assets, but not expenditure on purchase of new assets.
Transfer payments include personal benefit payments and interest payments.

Current revenue is the revenue due in an accounting period fromtaxes, sales of goods and
services, interest and dividends, and fees and fines. It also includes operating grants from
anotherlevel of government.

The net operating balance equals current operating revenue minus current expenses. It is
broadly similar to a company’s net income (i.e. its profit or loss).

Net capital investment is capital expenditure on new physical assets and inventories less
depreciation. In an accrual budget, net capital investment does not include the purchase or
sale of financial assets.

The overall budget balance equals the net operating balance minus net capital investment
This is the budget that is commonly referred to as being in deficit or surplus. The balance is
also described sometimes as the net borrowing or lending balance. This measure of budget
balance is not strictly an accrual concept because it includes all capital expenditure and does
notinclude depreciation.!!

Two key cash terms. In addition, there are two important cash-based measures of the overall
budget balance. The underlying cash balance is the budget balance based on cash payments

1 Some experts (e.g. Gruber, 2016, Chapter4) contend that it is too difficult, and not practical, to distinguish
between consumption and capital expenditure. Our viewis that this is a critically important expenditure distinction
with major policy implications (see Chapter 29 below).

29

Accrual accounting
Expenses and income
are recorded when
they areincurred not
when they are paid

Net operating
balance
Current operating
revenue minus current
expenses

Overall budget
balance
Net operating balance
minus net capital
expenditure
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and receipts rather than on accrued payments and receipts. It includes expenditure on new
assets such as schools, but not the purchase or sale of financial or existing physical assets. It
ignores accrued financial liabilities, such as pensions, and depreciation of plant and
equipment.

The headline cash balance equals the underlying cash balance plus sales and purchases of
financial and physicalassets. This allows for the sale of physical assets to fund and apparently
avoid a budget deficit. However, from the perspective of the government’s balance sheet, it is
immaterial whether government sells a physical asset worth $x million or takes on a financial
liability of $x million.

Summary. The main budgetary concepts along with the Commonwealth government’s (then)
estimated budgets for 2016-17 and 2017-18 are shown in Table 2.5. These figures exclude
GST revenue, which the Commonwealth counts as a state tax (though this is contrary to law
and the view ofthe Australian Bureau of Statistics). In these years all four estimated measures
of budget balance were in deficit. This is not always the case. In some years one or more of
the four measures of budget balance may be in surplus and the others in deficit. This provides
politicians with a perfect opportunity to confuse the public!

Accrual measures generally provide a more informative picture of the budget than do cash
budgets because they reflect real economic activity over a period and they exclude financial
transactions that have no effect on the net worth of government. Therefore, the preferred
measures of budgetary outcome are the (accrual) net operating balance or budget balance.
However, cash flow forecasts are required, especially for short-term management of the
budget, to establish working capital needs.

The government's balance sheet: assets and liabilities (debts)

We turn now to the government’s balance sheet. The main components for the whole
Australian public sector are defined and shown in Box 2.3. On the one hand, government (on
behalf of the state) owns various financial and non-financial assets. Financial assets include
equity assets. Non-financial assets include produced and non-produced assets (land). On the
other hand, borrowing to fund a budget deficit creates a financial debt (liability).!?

Table 2.5 Summary of Commonwealth government budget estimates for 2016-17 ($billion)

Budget figure Basis 2016-17 2017-18 Comments

Total current revenue® Accrual 412.1 444.4 Includes all current revenues

Total current expenses Accrual 450.8 464.3 Real operating expenses

Net operating balance (NOB) Accrual -38.7 -19.8 Current revenue - current expenses

Net capitalinvestment (NCI)® Accrual 2 0.5 Capitalexpenditure - depreciation

Budget (fiscal) balance Accrual -40.7 -20.3 NOB - NCI = net lending/borrowing balance
Underlying cash balance (UCB) Cash -37.6 -29.4 Budget balance on a cash basis

Headline cash balance Cash -51.1 -48.4 UCB + financial purchasesand sales

(a) Includes expected earnings from Future Fund.

(b) Equals net acquisition of non-financial assets.

Source: Treasurer, Budget Strategy and Outlook, 2016-17, Budget Paper No.1, Statement 3, Table 3.

'2 Government can fund a deficit by printing money, which is known as an inflation tax (Chapter 25).
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Box 2.3 Key balance sheet concepts and numbers for Australian public sector at 30 June 2016
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Assets/liabilities Definition/components Shillion
Assets Are controlled and provide future economic benefits
Financialassets Cash, deposits, investments, loans, accounts receivable, equity assets 761.9
Non-financialassets Produced assets and non-produced assets (land), other non-financial assets 1716.7
Total assets Financial plus non-financial assets 2478.7
Liabilities Amounts owed to other parties
Financialliabilities Deposits held, advances received, borrowing, accounts payable 908.9
Other liabilities Unfunded employee entitlements, other provisions 720.2
Total liabilities Financial plus other liabilities 1703.4
Net measures
Net public debt Sum of deposits held, borrowing and advances received less sumof cash,
financial assets (excluding equity) and advances paid 380.4
Net financial liability Total liabilities minus financial assets -941.4
Net public worth Total assets less total liabilities 775.3
Source: ABS, Government Finance Statistics, Cat No5512,2015-16.
Table 2.6 Public net worth and net debt as percentage of GDP
Measure 2007-08 2008-09  2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16
Net public worth 75.6 74.7 72.6 64.6 48.9 55.3 52.8 52.2 46.7
Net public debt -7.3 -3.5 2.3 9.5 15.2 16.1 18.1 20.3 19.1

Source: ABS, Government Finance Statistics, Cat No 5512, 2015-16.

Total financial debt is the stock of liabilities that accrue from running deficit budgets.
These liabilities include deposits received, advances paid, accounts receivable, borrowings,
unfunded employee entitlements and various provisions (insurance technical reserves).

There are three important summary measures. One which gets a lot of attention is the net
public debt: this is the sum of deposits held, borrowing and advances received less the sum
of cash, financial assets (excluding equity) and advances paid. The net public debt, combined
with the interestrates attached to the liabilities and assets,determines the net interest payment

Net public debt
Financialliabilities

minus financial assets

(excluding equity)

to be funded from current revenue.

However, net public debt is only a partial picture of government liabilities and assets. Net
financial liability provides a fuller picture. Net financial liability equals total government
liabilities less financial assets including equity assets. Equivalently, financial assets less total
liabilities are called net financial worth.

The third and most comprehensive measure of government’s financial position is net
public worth, which equals total assets less total liabilities. This is the most important
measure. If government has high net public worth, it should be able to reconfigure the

Net public worth

Total assets less total

liabilities

components of the balance sheet to provide safe levels of net public debt and net financial
liability.

Table 2.6 shows recent trends in the net debt and net public worth of Australian
governments. Over the decade before the global financial crisis (GFC) in 2007-08, net debt
fell substantially as Commonwealth and state governments sold PTEs and often adopted
overall budget surpluses. Thus, at end 2008-09, general government net debt was negative
(relevant assets exceeded relevant liabilities). Following the GFC, net public debt rose to
around 20% of GDP. By international standards these are still very low amounts of public
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debt. On the other hand, with the rise in debt, the net public worth fell from around 75% of
GDP before the GFC to around 50% of GDP at end 2016-17.

These totals conceal major differences between different levels of government. The states
collectively have high net public wealth (in land, fixed assets and PTEs) and very low debt.
On the other hand, at end 2015-16, the Commonwealth had a negative net worth of $403
billion, including a net debt of $300 billion due to recent budget deficits as well as large
unfunded superannuation liabilities. Thus, the Commonwealth net debt was over 90% of all
government debt and equivalent to 18.1% of GDP. Some policy implications are discussed in
Chapter 29.

International Comparisons

Table 2.7 shows general government expenditure (GGE) as a percentage of GDP in 13 OECD
economies from 1960 to 2014. Excluding Australia, GGE rose from an average of 28.4 per
cent of GDP in 1960 to 44.2 per cent in 1980, reflecting large increases in most countries over
this period. GGE then remained quite stable in relation to GDP, albeit with ups and down in
various economies, over the next 25 years to 2005. However, government deficits to bailout
major financial and other institutions and to avert a global financial and economic meltdown
led to substantial increases in GGE. Average GGE as a percentage of GDP rose to 47.3 per
cent in 2010. It fell slightly to 46.3% in 2014 mainly due to declines in the UK and United
States.

Since 1980, there has been minor convergence among OECD countries. The GGE / GDP
ratio has risen substantially in some countries, notably Japan, Spain and the United States. On
the other hand, high GGE countries like, the Netherlands and Sweden have reduced the GGE
GDP ratio. However, there remain large differences between these and other OECD counties.

A major consequence of the recent rise in public expenditure and the associated deficits has
been the rise in public debt. In countries such as Japan, Greece and Italy, net public debt rose
to around 100 per cent of GDP in 2009 and gross public debt was an even higher proportion
of'their GDP (see Table 29.3)

Table 2.7 General government expenditure as a percentage of GDP

Country 1960 1980 1990 2000 2010 2014
Australia 21.3 32.6 333 33.5 34.5 36.0
Austria 35.7 48.1 38.6 52.1 52.8 52.3
Belgium 30.3 58.6 54.8 49.1 53.3 55.2
France 34.6 46.1 49.8 51.6 56.4 57.1
Germany 32.4 47.9 45.1 45.1 47.3 44.3
Italy 30.1 42.1 53.4 46.2 49.9 50.9
Japan 17.5 32.0 31.3 37.3 39.6 40.3
Netherlands 33.7 55.8 54.1 44.2 48.2 46.2
Spain 18.8 32.2 42.0 39.1 45.6 44.9
Sweden 31.0 60.1 59.1 52.7 51.2 51.5
Switzerland 17.2 32.8 33.5 33.7 32.8 33.5
United Kingdom 32.2 43.0 39.9 36.6 47.8 43.3
United States 27.0 31.4 333 32.8 42.9 38.0
Average (exc. Australia) 28.4 44.2 44.6 43.4 47.3 46.3

Source: OECD 2016.
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Table 2.8 Structure of general government expenditures (as percentages), 2015
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Country General public  Defence Publicorder  Economic  Health Education Social security Other?

services and safety affairs and welfare

Australia 12.5 4.4 4.9 10.0 19.4 14.6 28.2 6.1
Denmark 13.5 2.0 1.8 6.7 15.6 12.8 43.0 4.5
France 11.0 3.1 2.9 10.0 14.3 9.6 43.1 6.0
Germany 13.5 2.3 3.6 7.1 16.3 9.6 43.1 4.6
Italy 16.6 2.4 3.7 8.1 14.1 7.9 42.6 4.6
Japan 10.4 2.3 3.2 9.5 19.4 8.7 40.7 5.6
Spain 14.9 2.2 4.6 10.0 14.2 9.3 39.1 5.7
Sweden 14.1 2.3 2.6 8.4 13.8 13.0 41.6 4.2
United 10.6 5.0 4.7 7.1 17.8 12.0 38.4 4.5
Kingdom . . . . . . . .
United

States 13.8 8.8 5.4 8.7 24.2 16.2 20.8 2.1
OECD 13.2 5.1 4.3 9.3 18.7 12.6 32.6 4.2

(a) Includes environment protection, housing and community amenities, and recreation, culture and religion.
(b) Based on 2015-16 expenditure.
Source: OECD Statistics, General Government Accounts, Government Expenditure by Function, 2015-16.

Table 2.8 shows the shares of the major components of general government expenditure in
various OECD countries in 2015. Because classifications may vary between countries, too
much should not be inferred from minor differences. However, clearly, inter-country
differences in GGE result more from differences in income transfers (social security and
welfare payments) than from differences in expenditure on goods and services. Australian
expenditure on goods and services was broadly in line with international practice, but
expenditure on social security and welfare was significantly lower than in most other
countries except for the United States.

The reasons for the low level of social security payments in Australia include smaller
proportions of elderly and unemployed people than in Europe, more reliance on the private
sector for retirement incomes and workers’ compensation, and a more means -tested approach
to social assistance than is common in many other countries. These issues are discussed in
more detail in Chapters 22 and 23 below.

Determinants of Government Expenditure

What drives the levels of general government expenditure that we have observed? As we have
noted, the major components of government expenditure are expenditure on consumption
goods and services and welfare (transfer) payments. We focus mainly on these below but also
discuss briefly transfer payments other than welfare payments and capital expenditure.

But, to start, we make two preliminary observations. First, expenditure is a product of the
quantity of goods or services supplied and their unit costs. Therefore, we need to consider
what drives both quantities and costs. Second, quantities may be driven by normal demand
factors, broadly by individual preferences, or by social preferences (views on equity and
social justice). Individual preferences are easier to measure and forecast and we can draw on
conventional economic studies and explanations. Social preferences can be explained and
understood but are harder to measure and forecast.

On the other hand, a more political approach to explaining public expenditure emphasises
the role of politicians, bureaucrats and special interest groups in influencing government
expenditure. These factors are examined in Chapter 10.
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Government consumption expenditure

To explain government spending on consumption goods, we need therefore to consider the
quantity and unit cost of government consumption goods. Holding other public expenditure
constant, government expenditure rises in relation to GDP if either (1) the quantity of publicly
provided goods rises faster than the output of market goods or (2) the cost of publicly
provided goods rises relative to the cost of othergoods.

As discussed in Chapter 4 (see Table 4.1), governments supply a wide range of goods,
including pure public goods that are necessary for the functioning of the state, a range of
goods associated with market failures of some kind, including various health, education and
infrastructure services, and many goods for social purposes, again often health and education
services, but also housing and family support services of various kinds, to name just a few
examples. Clearly the demand for many of these services depends on both individual and
social preferences.

Individual preferences are primarily a function of income, demographics, external
circumstances and relative prices. Demand for public goods may rise faster than GDP if the
income elasticity of demand for public goods is greater than 1.0, demographic changes
increase the demand for major public services like health or education or increased population
density and urban congestion increase demand for environmental and urban services. As we
see below, there is no clear answer whether this demand does grow faster then GDP.

In a review of the evidence from cross-sectional studies of state and local government data
in the United States, Mueller (2003) found that most estimates of the income elasticity of
demand for public goods are less than 1.0 and that few estimates of the income elasticity are
substantially greater than 1.0.

On the other hand, several studies (e.g., OECD, 2003; Villanyi et al., 2010; Australian
Treasury, 2010) have shown that an ageing population is likely to increase the GGE/GDP
ratio. The OECD (2003) estimated that the increasing proportion of over 65s in the population
will increase public expenditure on health care and long-term care by between 1.5 and 4.0
percentage points of GDP up to 2050. An ageing population also reduces the workforce
participation rate which raises the GGE/GDP ratio.

Circumstances, such as increased urban densities, congestion and environmental pressures,
may also raise the demand for some government services, for example public transport and
waste disposal services. Some, but not all, such pressures may be dealt with by regulation
rather than by increased public services.

Turning to social preferences, similar factors drive the provision of welfare services as
drive the provision of cash transfers that are discussed below. Fundamental to this is society’s
perception and acceptance of social needs. However, there may well be social preferences to
provide services, including health, education and social services of various kinds for those
who cannot afford them and to do so in preference to income transfers. These issues are
discussed at many points in this book.

It may be supposed as a default assumption that the costs of public production would rise
approximately in a similar fashion to the costs of private production. In that case, relative
quantities of production rather than relative prices would drive the contribution of public
production to GDP.

In a classic article, Baumol (1967) argued that costs of public production would rise faster
than costs of private production because government mostly provides labour intensive
services. He argued that opportunities for productivity improvements in government are low
because of the small role of technology and the relatively few opportunities for substituting
capital for labour. If wages in government employment rise with market wages, as they are
likely to, unit costs would rise faster in government than in private firms. Mueller (2003) cites
various studies that found a relative rise in the price of government-provided goods and that
this explained part of the rise in general government expenditure.
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However, it is not clear that this phenomenon is due to technical constraints or that
productivity must rise more slowly in the public sector. Computers and other innovations
provide many opportunities for increased productivity in provision of services, which is now
the dominant part of the private sector in most OECD countries including Australia. If
productivity does rise by less, and unit costs by more, in the public sector than in the private,
this may be due to bureaucratic inertia and constraints rather than to the inherent technology
of supplying public services. Tunny (2000) found that, in so far as the cost effect exists, the
causes of rising costs appearto be political rather than technical.

Personal transfer payments

Personal transfer payments depend on (1) the number of beneficiaries and (2) the levels of
benefits provided. Clearly, government determines both eligibility for benefits and benefit
levels. Ideally these decisions would be a result of social preferences taking account of both
the ability to pay of the better-off in society and the needs of the less well-off, as well as to
any disincentives arising from income transfers. Of course, in some cases, the decisions are
arbitrary or self-promoting political decisions rather than an outcome of social preferences.

However, given the eligibility criteria, the number of beneficiaries depends on economic,
social and demographic circumstances. Government transfer payments rise with increased
numbers of age-based (young and old) dependants in society, families and single parents,
unemployment and earnings inequalities. Widespread demographic and social changes have
increased the proportions of elderly persons and single-parent households in many societies.
Market forces along with globalisation have greatly increased economic inequality within
countries (see Chapters 20 and 34). In most OECD economies, transfer payments have risen
in proportion to GDP because governments have extended eligibility for personal benefits, for
example to single parents and for maternity leave, and because they have increased personal
benefit levels. However, the proportions of unemployed and elderly persons have also risen,
reflecting economic and social factors.

In Australia, in the 1960s under 1 million people (about 10 per cent of the population)
received benefits from the Commonwealth government. Today, out of a population of 24.3
million, some 2.5 million receive public pensions, 2 million families receive family support
payments, over 0.7 million receive disability allowances and another 0.7 million receive
unemployment benefits. Ignoring other smaller categories of recipients and counting families
as one individual, there are some 6 million people in these major benefit categories or about
24 per cent of the population. This reflects social or economic changes as well as social
preferences and political determinations.

Other transfer payments

As we observed above, other transfer payments have fallen significantly relative to GDP in
Australia in recent years due principally to declines in government borrowing and lower
nominal interest rates. Government subsidies to business have also fallen. However,
government borrowing and interest rates may of course rise.

Government capital expenditure

Early theories suggested that government capital expenditure would rise as a proportion of
GDP with increased demand for the transport, communications and energy infrastructure
necessary for economic development.!3 In so far as these are public goods (associated with
some form of market failure) the government would have a major role in the supply of these
goods. In developed economies it is sometimes argued that public investment is required to
cope with high-density urban systems and environmental degradation. While there is casual

13T his is sometimes called Wagner’s law of expanding state activity (named after the 19th century econ omist).
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observation that this investment is required and is being undertaken in Australia’s largest
cities (Sydney and Melbourne), we are not aware of empirical studies of the interaction
between government capital expenditure and urbanisation. Indeed, in Australia it is often
argued that low population density creates higher demands on public expenditure.

Summary

Economic factors explain some changes in government consumption expenditure and transfer
payments. The demand for public consumption goods rises with income, but it does not
appear to be income elastic. Demand also changes with changes in demographic structure.
Government expenditure may also rise relatively fast because of low increases in productivity
in the public sector, but this may reflect bureaucratic and political inefficiency rather than
technical factors of production.

Economic and demographic factors can also explain some increases in transfer payments
associated with increased dependants and income inequality. Moreover, some commentators
have observed that technical changes, such as increased cash transactions in developing
countries and electronic innovations in developed economies, have facilitated the means by
which governments can collect tax and fund desired expenditures.

In a study of the determinants of the growth in public expenditure, Borcherding (1985)
estimated that economic factors (income and cost changes) explained 38 per cent of the
growth in US public budgets. Most of the balance would be explained by an increase in
transfer payments. This is, of course, a very dated study and based on the US economy. But it
seems likely to-day that public expenditure, especially the large component involved in
transfer payments, reflects to a large extent social preferences or political factors.

Summary

e The Commonwealth of Australia Constitution Act 1900 e The net operating balance equals current revenue less

(with amendments) establishes the main powers of the
Commonwealth and state governments, including their
economic powers.

The most common measure of government size is the ratio
of generalgovernment expenditure to GDP.

Government also regulates the private sector in many
ways, including by coerced private expenditures which may
substitute for public expenditure.

General government expenditure in Australia is about 35
per cent of GDP. The largest components are government
consumption expenditure and personalbenefit transfers.

Australian governments raise nearly 80 per cent of current
revenue via taxation, with most of the rest raised by sale
of goods and services, receipts of interest and dividend
payments, fees and fines.

Commonwealth taxes account for over 80 per cent of all
taxes collected but the Commonwealth accounts for only
half of own purpose expenditures.

The overall budget balance equals current revenue less
operating expenses and capitalexpenditure.

current expenses.

The two key balance sheet concepts are net public debt
and net public worth. Net public debt is broadly financial
liabilities less financial assets (excluding equity holdings).
Net public worth is totalassets less totalliabilities.

Compared with other developed economies, Australian
government expenditure is low. This reflects mainly a
lower level of income transfers due to means testing of
benefits. It also reflects a relatively high level of mandated
private expenditure for welfare purposes.

Government expenditure on goods and services can be
explained partly by market failures and by socioeconomic
factors such rising income, the relative unit costs of
government production and demographic factors. Socio-
economic factors, such as demographic changes, also
explain some of the growthin transfer payments.

However, social preferences relating to household needs
and political decisions are the main drivers of transfer
payments and also impact on government capital and
consumption expenditures.
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government’s accounts?

The headline cash budget balance is a common
measure of budget outcomes. What are the main
weaknesses of this measure?

Are student university fees included in Commonwealth
government revenue? And are HECS repayment
obligations included in the net worth of the
Commonwealth?

Questions
If government size is measured by theratio of general 7. The Australian government has established a Future
government expenditure to GDP, what happens to the Fund with revenues from pastbudget surpluses and
size of government if: asset sales quarantined in the Fund to pay for
i, govemnment increases welfare payments to unfunded superannuation liabilities. What are the
unemployed persons, when such transfer payments main arguments for and against sucha fund?
are notrecorded as part of GDP? 8. How can the income elasticity of demand for public
i, unemployment rises? ggods be_esFimgtqd from cross-sectionaldata for
o Py different jurisdictions, such as US states and local
iii. interest rates fall? governments? What difficulties might arise in
iv. government increases income tax rates? estimating this income elasticity?
v. govemnment requires all households with more than 9. Does Bqumol’s theory of low qulic sector
a certain level of income to hold private health productivity growth partly explain the increase in
insurance? government expenditure as a percentage of GDP?
vi. government subsidises private health insurance? 10. Personal benefit payments as a percentage of GDP
Vii. the terms of trade improve? hav; doubled since the 1960s. What factors exp!am
) i the increase in personal benefit payments? Is this
Explain why tax expenditures can have the same real trend likely to continuein the future?
effects as actual government expenditures. Give an 11. What are
example. : . . .
Explain the difference between cash and accrual i the major government exp()endlture benefits in kind
accounting. to Australian households?
Whatis the distinction between current and capital 1 ile Tfjl(i) rnbusmel::ls sTltzsldles provided by the
expenditure? What are the arguments for and against us a' an government: )
treating capital expenditure differently in the 12. In presenting the 2011-12 budget, the Australian

government announced provision of $3.1 billion to the
National Broadband Network Company which it
owns, but it did not include this amount in the
estimated expenditure orin the budget deficit of $22.6
billion. How could the government justify excluding
this payment from the budget? Is this exclusion
appropriate?
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Chapter

Competitive Markets:
Efficiency and Welfare

Although there is a sense in which property ought to be common, it should in general be private. When everyone has
his own separate sphere of interest, there will not be the same ground for quarrels; and they will make more
effort, because each man will feel that he is applying himself to what is his own.

Aristotle, The Politics

Economic Efficiency ¢ Efficiency in a Single Market ¢ Conditions of Efficiency in all Markets ¢ Efficiency,
Equity and Social Welfare ¢ Competitive Markets and Efficiency ¢ Competitive Markets and Equity ¢
Conclusions

n this chapter we discuss the benefits of competitive markets. The case for competitive

markets is based on three main propositions. First, market trades are freely chosen actions

from which all trading parties expect to benefit. By contrast, government regulations of
trades restrict the choices that individuals can make and the benefits from free choices.
Second, competitive markets allocate resources efficiently. Price signals reflect scarcities. No
central planner is required to calculate scarcities. In response to these prices, it is argued that
firms in competitive markets satisfy the wants of consumers better than any alternative system
would do. Third, markets promote economic growth by rewarding innovation and risk taking.
In this chapter, we examine the second proposition. The other arguments are discussed
elsewhere. Specifically, Chapter 5 discusses howmarkets promote economic growth.

The idea that competitive markets can produce an efficient and equitable allocation of
resources is formalised in the First and Second Theorems of Welfare Economics respectively.
The theorems are quite technical but understanding them provides important insights into the
meaning of economic efficiency and the relationship between efficiency and welfare.

We start the chapter by introducing the concept of economic efficiency. The following
sections describe the economic conditions for production and consumption that provide an
efficient allocation of resources in a single market and in all markets simultaneously. These
conditions are achieved in a system of perfectly competitive markets (the First Welfare
Theorem). However, efficient allocations of resources are often inequitable. The Second
Welfare Theorem shows that if government can redistribute resource endowments in an
equitable way without distorting economic behaviour, a perfectly competitive economy will
produce an outcome that is both efficient and fair. However, it turns out that resources cannot
be redistributed without distorting behaviour and markets are rarely perfectly competitive.
There is therefore an ongoing tension between the model of a perfectly competitive economy
and what an actual economy can achieve.
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Economic Efficiency

An economy is efficient if it provides the maximum amount of goods that individuals want
from the resources available. In an efficient economy all potential gains are exploited.
Efficiency maximises the welfare of individuals in the community given their productive
endowments and the resources and technology available.

Overall economic efficiency requires three specific kinds of efficiency: production,
consumption and product mix efficiency. To describe these terms, we draw on the concept of
the production possibilities frontier (PPF), which is shown in Figure 3.1. A PPF shows the
maximum quantity of goods, in this case food and clothing, which can be produced in any
period, given resources and technology. Both goods are represented in equivalent physical
units, such as a loaf of bread or a shirt. Once an economy is on the production possibility
frontier, food output can increase only if clothing output falls, and vice versa. The PPF also
shows how much of each good is given up for a unit increase in the otherone. The schedule is
usually drawn concave to the origin because the marginal output of a good declines as more
resources are applied to its production.

Productive (or technical) efficiency means producing the maximum output of goods from
given resources. It means producing each good in the most efficient way (with minimum use
of resources). Producing at any point on the PPF is a necessary and sufficient condition for
productive efficiency. An allocation of resources is technically efficient if it is impossible to
increase the output of one good without decreasing the output of another good. If an economy
produces at a point within the PPF envelope, such as at F, some resources are employed
inefficiently or are unemployed.

Consumption (or exchange) efficiency means that goods are allocated to the individuals
who want them. For any given output, at say point H in Figure 3.1, consumers will receive the
bundle of food and clothing that maximises their satisfaction (utility), given their income and
preferences. The consumption (exchange) of goods is efficient if it is impossible to increase
the utility of one person without reducing the utility of another person.

Product mix (or overall) efficiency means that firms produce the goods that people want
given available production technologies. An economy could produce point H output and be
technically and exchange efficient but not produce the mix of goods that individuals most

Food (units)

Production possibilities frontier

®F

Clothing (units)

Figure 3.1 Production possibilities frontier
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want. A fully efficient economy must produce the desired product mix. This mix depends on
the distribution of income and preferences. The preferred mix could be anywhere along the
PPF. We describe below how this preferred mix is defined and achieved.

When all three efficiency conditions are achieved, the outcome is described as Pareto
efficient. This means that resources cannot be reallocated so as to make someone better off
without making someone else worse off.! Conversely, resources are used inefficiently if a
reallocation could increase the welfare of one person without reducing the welfare of anyone
else.

A reallocation of resources is Pareto efficient (or a Pareto improvement) if it raises the
welfare of at least one person and does not reduce the welfare of anyone else. A reallocation
is potentially Pareto efficient if there are losers but the benefits of a change exceed the costs
(the net benefit is positive). In this case it is possible via compensation for some individual(s)
to gain from the change and for no one to lose fromit. In practice, changes with a positive net
benefit are commonly described as efficient. However, if there are any losers the change is
not Pareto efficient.

Efficiency in a Single Market

A basic proposition of economics is that a competitive equilibrium is Pareto efficient. A
competitive equilibrium exists when a market contains many informed buyers and sellers,
there is free entry and supply equals demand. This ensures that all trades that are valued by
consumers and producers are made. Any good that consumers value above or equal to its
marginal cost of production will be supplied. Goods with a value below the marginal cost of
production will not be produced. In this section, we show that a single competitive market
achieves an efficient outcome. In the next section, we examine the conditions required for
economy-wide efficiency.

Figure 3.2 shows a competitive market with a standard downward-sloping demand curve
and upward-sloping supply curve. Note first that the demand curve can be interpreted as a
marginal benefit curve. The maximum price that someone is willing to pay for an extra unit of
a good reflects the marginal benefit that he or she expects to receive from it. Second, the
benefit that consumers obtain from trades (their consumer surplus) is the area between the
demand curve and the horizontal price line (P1), given by areas (4) + (B). Turning to
production, the supply curve shows the quantity of goods that firms will supply at given
prices. In a competitive market the supply curve is also a marginal cost schedule (it shows the
cost of the last unit produced) because each firm maximises operating profit by producing up
to the point where marginal cost equals price. There are no fixed costs in the supply schedule
in this figure. The producer operating surplus is given by the area between the price line (P1)
and the marginal cost curve. Equilibrium market occurs where demand equals supply at
quantity Q1 and price P1. Thus, at Pi, Q1, the sum of benefits to consumers and producers is
maximised.

This equilibrium point is Pareto efficient. When supply equals demand, all trades that
consumers and producers value are made. The marginal benefit (MB) of an additional unit of
output equals the marginal cost (MC). If MB = MC, it is not possible to change the quantity
supplied and make someone better off without making another person worse off. On the other
hand, suppose that the price is regulated at P> and supply reduced to O>. At this point, MB >
MC. Output can be increased and consumers or producers, or both, can benefit from an
increase in output. The loss of consumer and producer surplus is given by the sum of areas
(B) + (D). Conversely, if MC > MB, outputshould be reduced and producers would benefit.

' This concept was named after the Italian economist Vilfredo Pareto (1909).
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Price

Market supply
(marginal cost curve)

In competitive equilibrium

b consumer surplus (CS)=A+ B

C producer surplus (PS)=C+D +E

2 E net benefit=CS+PS=A+B+C+D+E

Market demand
(marginal benefit
curve)

Q, Q, Quantity

Figure 3.2 Efficiency in a competitive market

Given informed consumers, the critical condition for ensuring that MB = MC is that price
equals marginal cost (P =MC). This is a key feature of perfectly competitive markets. Given
a downward-sloping demand curve, informed consumers increase their purchases until their
marginal benefit equals the market price. On the supply side, in a perfectly competitive
market, firms take the market price as given. Production costs are minimised because
inefficient firms do not survive. Firms maximise profits by increasing output until the
marginal costofproduction equals the market price.

It follows that, in perfectly competitive markets, MB = MC, consumer and producer
surpluses are maximised and the outcome is Pareto efficient. No buyer or seller can be made
better off by a move from Qi to anotherpoint without making someone else worse off.

However, the conclusion that a perfectly competitive market produces a Pareto-efficient
outcome assumes that prices equal marginal cost in all related markets producing substitute or
complementary goods. If this condition does not hold, marginal cost pricing in a competitive
market may not produce a Pareto-efficient outcome. This important issue, known as the
second-best problem, is discussed at several points below (e.g. in the discussion of pricing in
Chapter 17).

Conditions for Efficiency in all Markets

We now examine how an efficient economy can achieve the three main efficiency conditions
(efficient production, consumption and overall product mix) across all markets. We assume
an economy with two individuals (Amy and Ben), two factors of production (labour and
capital, e.g. machines), and two goods (clothing and food). Analysis of all markets
concurrently is known as general equilibrium analysis.

Efficient production

Efficient production requires efficient use of the factors of production. Labour and capital
must be used in such a way that the output of one good cannot be increased without a fall in
output of another good. Figure 3.3 overleaf (an Edgeworth—Bowley box diagram) illustrates
how this can be achieved.?

2 Thisbox diagram technique is named after two 19th century economists.
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Figure 3.3 Production efficiency

The supply of labour and capital are shown on the horizontal and vertical axes respectively.
Resources allocated to food are measured from the bottom left corner of the diagram (with
origin O). Resources allocated to clothing are measured from the top right corner (with origin
O!). Thus, at point F, OL/ units of labour and OK” units of capital produce food. All other
labour and capital resources are employed to produce clothing.

Figure 3.3 also shows production isoquants for food (//) and clothing (/€). An isoquant
shows the combinations of inputs that produce a given output. The isoquants for food
production are convex to the bottom left corner. Isoquants for clothing are convexto the top
right comer. The slope of an isoquant at any point is the marginal rate of technical
substitution (MRTS) of capital for labour — this is the marginal trade-off between two factors
of production holding output constant. It shows the extra capital needed to maintain output at
the same level when there is a marginal fall in labour. Convex isoquants imply a diminishing
MRTS. As fewer units of capital (or labour) are employed, increasingly more units of labour
(or capital) are required to achieve the given level of output.

Productive efficiency requires that, for any given output of food, output of clothing is
maximised. Given convex isoquants, if food is produced at the level corresponding to
isoquant /7, output of clothing is maximised by finding the clothing isoquant that is tangent
to /7. Thus, at point D productive efficiency is not achieved. If we move to point E, for the
same level of food (//) more clothing can be produced (I¢? is higher than 7¢'). This is a Pareto
improvement. More generally, a move from D to anywhere between points £ and F is a
Pareto improvement because production of either or both goods increases, with no fall in the
output of the other good. At any tangency point, the slopes of the isoquants are the same. This
critical condition for production efficiency implies that the MRTS of capital (K) for labour (L)
is the same for production of food (f) as for clothing (c).

MRTS’,, = MRTS*,, 3.1)
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Equation 3.1 can be generalised to multiple inputs, producers and goods. Efficient
production requires that the marginal rate of technical substitution between any two inputs is
the same for all producers who use both inputs in any market.

If the marginal rates of technical substitutions are not equal, production is inefficient.
Suppose that, at the margin, machines are relatively efficient at producing food. For example,
suppose that in food production the marginal outputof one machine equals the output of three
workers, but that, in production of clothing, the marginal output of one machine equals the
output of only two workers. Food output could be increased, with no reduction in output of
clothing, by allocating more machines to produce food and more labour to produce clothes.

Note the significance of'the curve (EFG) thatjoins the isoquant tangency points. This curve
shows all efficient combinations of food and clothing output that can be produced from the
labour and capital available. The EFG line is known as the production contract curve. The
output combinations on this curve define all points along the PPF.

Efficient consumption

Efficient consumption requires that, for any given incomes and preferences of consumers,
goods are exchanged so as to maximise their satisfaction. Suppose that some point on the PPF
is achieved and that Amy prefers clothes and Ben likes food. What shares of food and clothes
would be efficient and how would markets achieve these shares?

Figure 3.4 presents an Edgeworth—Bowley box diagram for consumption. Here, the output
of food and clothing are shown along the horizontal and vertical axes respectively. Note that
this box can be viewed as sitting within a PPF, with the top right-hand corner touching the
PPF. Amy’s consumption of food and clothing is measured from this corner. Ben’s
consumption is measured from the left bottom corner. The diagram also shows the preference
(indifference) curves of Amy and Ben for food and clothing.
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Figure 3.4 Consumption (exchange) efficiency
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An indifference curve shows the combinations of food and clothing that provide a constant
level of utility for each individual. For Ben, the curves (/%) are convex to the bottom left
corner; for Amy, they (I*) are convex to the top right corner. Both are presumed to prefer a
balanced set of goods to an unbalanced one. The slope of an indifference curve at any point is
the marginal rate of substitution (MRS) of food for clothes — this is the marginal trade-off
between two goods holding utility constant. It shows the extra amount of food needed to
maintain utility at the same level when there is a marginal fall in amount of clothes. Convex
indifference curves imply a diminishing MRS. As fewer units of food (or clothes) are
consumed, increasingly more units of clothes (or food) are required to maintain the same level
of utility.

Pareto efficiency requires that for any level of utility achieved by one individual, the utility
of the other one must be maximised. Say, initially they are exchanging at point D. For Ben’s
given level of utility here (/27) it is possible to increase Amy’s utility from 74/ to 742 by
moving to point E, where Amy obtains her highest utility (given Ben’s utility) because her
indifference curve is at a tangent to Ben’s.

This move is a Pareto improvement. Indeed, a move from D to anywhere between points £
and F is a Pareto improvement because the utility of either or both persons would increase. At
E, the slope of Amy’s and Ben’s indifference curve is the same. At this point, Amy’s
marginal rate of substitution offood for clothes is the same as Ben’s:

MRS}, = MRS, (3.2)

where A4 stands for Amy and B for Ben.

A move from D to G is not Pareto efficient. Ben is better off at G than at D but Amy is less
well off. However, at G, the MRSs are equal. Thus, a move from D to G is a potential Pareto
improvement.

Consider the implications if this marginal equality did not apply. Suppose that Amy is
willing to exchange three units of food for an extra shirt, but that Ben would require only two
units of food in return for giving up one shirt. Both would be better off if Ben gave shirts to
Amy in exchange for food. The exchange should continue until Amy and Ben accept the same
marginal rate of exchange.

The exchange conditions in Equation 3.2 can be generalised across all consumers and all
goods. Pareto efficiency requires that the marginal rates of substitution between any pair of
goods must be the same for each individual who consumes the goods on offer. If this
condition is not met, exchange could make at least one person better off without making
someone else worse off.

Two more points should be made. First, the efficient MRS may change if the distribution of
income changes. In Figure 3.4, the MRS at point F may be different fromthe MRS at point E.
Second, the various efficient exchange points shown in Figure 3.4 make up the Pareto-
efficient exchange contract curve (OEFGO' in Figure 3.4).

General product mix or overall efficiency

The third efficiency requirement is that firms must produce the mix of goods that individuals
want given production constraints. The point on the PPF must be the preferred point given
individuals’ incomes and preferences. To satisfy this condition the value of a marginal unit of
a good must be the same for consumers as for producers. Therefore, the marginal rate at
which consumers wish to exchange food for clothing must equal the marginal rate at which
producers can transform food into clothing. Formally,

A B
MRS} = MRS® = MRT, (3.3)

where MRTy. is the marginal rate of transformation of food into clothing, that is, the rate at
which the economy transforms clothes into food (the negative of the slope of the PPF).
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Food (units)

0 Clothing (units)

Figure 3.5 General (product mix) efficiency

Of course, clothing is not transformed directly into food. Rather the resources used can be
employed for another purpose. Thus, an MRTy. of 3:1 implies that three units of food can be
produced by forgoing one unit of clothing. Suppose that MRSy = 4:1, which states that
consumers are willing to give up four units of food for each unit of clothing forgone, and that
MRTy = 3:1. This implies that more clothing should be produced until equilibrium is achieved
at some ratio between 4:1 and 3:1.

The product-mix (overall) efficiency condition of Equation 3.3 is illustrated in Figure 3.5.
Graphically the slope of the indifference curves must equal the slope of the PPF. Suppose that
the economy is on the PPF at point G. The implied consumption Edgeworth—Bowley box for
this output has origins at O and at G (corresponding to O and O respectively in Figure 3.4).
Assume also that the allocation F' of the total output between consumers is efficient so that
is on the efficient exchange contract curve OG (which is the locus of points of tangency of
Amy and Ben’s indifference curves). Now suppose that the common slope of their
indifference curves at F is not equal to the slope of the PPF at G. This means that
MRS, = MRS}, > MRT, .

Because the indifference curves at F have a steeper slope than the PPF at G, consider
shifting inputs from food to clothes production, moving down PPF to H. This creates a new
consumption Edgeworth—Bowley box with the same O origin but G shifted to H. We give
Amy the same consumption bundle as before so that her consumption allocation is now at D
where the distance DH = FG. Amy is therefore on the same indifference curve: her
indifference curves drawn at F' and D are the same measured from the origins G and H
respectively. So, Amy’s utility is not affected by this change in output mix. Ben’s
consumption is still measured from O. However, he is better off at D than at F'because D lies
above his indifference curve through F. Thus, the change in the allocation from F'to D is a
Pareto improvement. At D, Equation 3.3 is satisfied. Firms are producing the mix of goods
that consumes want.

Work-leisure efficiency

The analysis above assumes that individuals can choose an efficient mix of work and leisure.
Work-leisure efficiency requires that the marginal rate at which someone is willing to
substitute leisure for income (market goods) should equal the marginal rate at which he or she
can transform leisure into income.
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MRS, = MRT, 34)

where [ is leisure and y is income. If the value of Amy’s marginal output exceeds the value
thatshe places on her leisure time, Amy is under-employed.

Efficiency, Equity and Social Welfare

So far, we have taken the distribution of income as given and determined efficient outcomes.
However, many of these outcomes would be inequitable. To examine the relationship
between efficiency, equity and welfare we introduce the related concepts of a point utility
possibilities curve and the utility possibilities frontier.

A point utility possibilities curve (PUPC) shows the maximum utilities that individuals
can obtain from different distributions of a given output of goods. Equivalently, it shows the
utilities that Amy and Ben derive from points along the exchange contract curve. Take a point
on the PPF in Figure 3.5, such as G, and distribute this output in all possible proportions from
all output going to Amy to all to Ben. This replicates the contract curve OG in Figure 3.5.
This would produce a PUPC such as GG in Figure 3.6. Now if we adopt the same process for
output mix / we may get PUPC HH. In this way PUPCs may be drawn for any output along
the PPF and for any division of this output. Note that PUPCs may cross if individuals have
different preferences, for example if Amy prefers clothes and Ben prefers food.

Note also that points F and S in Figure 3.6 represent the same allocations as F and S in
Figure 3.5. As we have seen, point F' does not satisfy the overall product-mix efficiency
condition because the MRSs at this point are greater than MRT. Given Amy and Ben’s
incomes and preferences, there will be another output combination at which more clothes and
less food are produced which can make one or both of Amy and Ben better off than at F.
There will bea point suchas D on HH, which is Pareto superior to F.

The utilities possibilities frontier (UPF) shows the maximum utility that Amy or Ben can
achieve, given the level of utility obtained by the other party for any set of goods. Graphically
it is the outer envelope of all points of Pareto efficiency. Figure 3.6 shows the outer envelope
for just two points on the PPF. The full UPF is derived from a complete set of product mixes
of food and clothing and a complete set of income distributions (for given tastes). If the
PUPCs cross,the UPF is a jagged curve as in Figure 3.6 or Figure 3.7.

Utility of Amy

[9)

G H  Utility of Ben

Figure 3.6 Point utility possibilities curves and the utility possibilities frontier
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By describing all points on the UPF as (Pareto) efficient and by not choosing between these
points, economists are attempting to make statements about the nature of markets and
efficiency without making judgements about the social value of alternative distributions of
welfare.

Value judgements and socialwelfare

However, value judgements cannot be avoided.> Even the concept of Pareto efficiency, when
interpreted as a welfare criterion, embodies three value judgements. First, the welfare of
society depends only on some defined welfare of individuals and there is no social interest
beyond this. Second, each individual is the best judge of their own welfare. Third, social
welfare is an increasing function of the welfare of all individuals. If Amy’s utility increases
when Ben’s stays constant, the change is Pareto efficient and society is said to be better off.
Amy and Ben’s utilities are assumed to be independent. But this may not be so.

More fundamentally all positions on the UPF cannot be regarded as equally desirable.
Pareto efficient points include positions where Amy or Ben has minimal welfare. Such
positions are usually unacceptable. Other points on the UPF are more equitable and usually
more desirable. Indeed some points off the UPF may be more desirable than some points on
it. This highlights a critical difference between efficiency and optimality. An optimal outcome
takes into account efficiency and equity.

To take both efficiency and equity into account, we need a social welfare function that
expresses social welfare as a function of the level and distribution of utilities of individuals.
Thus suppose that social welfare (W) is:

W=f(u,u,,...u,) (3.5)

where u represents utility and there are [..n citizens.* We can allow for distributional
concemns by giving differential weights to u; (the utility of each individual). A social welfare
function enables us to rank social states and choose between Pareto-efficient outcomes.’
However, the choice of social welfare function requires ethical judgement(s).

Similar problems arise when considering any use of resources. Most uses affect someone
adversely, so that limiting decisions to Pareto-efficient improvements would be highly
restrictive. As we have noted, economists often describe a use ofresources as efficient if the
net benefit is positive (there is a potential Pareto improvement). If the gainers compensate the
losers, the resource usage would result, after compensation, in at least one person gaining and
no one losing. This approach underlies much policy analysis (see discussions relating to cost-
benefit analysis in Chapters 7 and 8). However, if compensation is not achieved, as it often is
not, there is again a trade-off between efficiency and equity.

Figure 3.7 illustrates the idea of a social welfare function. In the figure, W;, W2, and W3
represent the social indifference curves from Equation 3.5 for a two-person economy. A
social indifference curve is a locus of points which provide equal social welfare for various
combinations of utilities between Amy and Ben.

? Value judgements involve a judgement as to what is good. This in turninvolves a subjective and unprovable ethical
judgement

* This individualistic social welfare function (SWF) is known as a Bergson—Samuelson SWF. Various forms of SWF
are discussed in Chapter 7.

3 Formally, the public policy aim may be represented as maximising social welfare (W=f (u1, u2)) subject to
constraints. The constraints are the preferences of consumers (1 =1 (x1, y1) and u =f(x2, y2)), production
technology (x =f (K., Lx), Y=1(K,, L)) and resource constraints (K =K.+ K, and L = L, + L,), where x and y are
goodsand K and L are capital and labour respectively.
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Utility of Amy

Utility of Ben

Figure 3.7 Utility possibilities and social welfare

In Figure 3.7, the higher the value of the suffix, the higher the level of welfare. Given the
UPF, social welfare is maximised at C. Starting from A4 or B, a redistribution of income from
Amy to Ben increases social welfare. Further, given the social welfare function as shown by
the social indifference curves, a movement from A to D would also increase welfare, even
though D is not on the UPF, with the gain in equity more than compensating for the loss of
efficiency. However, in the absence of knowledge of a specific social welfare function (and it
is not possible to achieve this by economic reasoning alone), one cannot reach the preferred
decision.

Competitive Markets and Efficiency

What kind of economy achieves production, consumption and product mix efficiency? The
answer is a perfectly competitive economy.® The First Theorem of Welfare Economics states
that if there are markets for all goods and all markets are perfectly competitive, an economy
achieves a Pareto-efficient outcome.”

The key features of a perfectly competitive market are that there are many buyers and
sellers, the sellers are supplying similar goods and firms can freely enter or exit the market.
There are no excess profits. Also buyers and sellers are assumed to be well informed about
prices and the quality of goods. Given these conditions, the market collectively determines all
factor and product prices. No one firm or individual can affect a price. All buyers pay the
same price for a similar good. Prices adjust to clear all excess demand and supply,
equilibrium quantities and prices are achieved, and all Pareto-efficient trades are made.

Consider first productive efficiency. In a perfectly competitive market inefficient firms will
not survive. Each firm employs factors until the value of their marginal product (VMP) equals
their price.® Suppose that the rental price () of a machine is twice the price of a unit of labour
(w). Each firm will purchase machines until their marginal product (MP) falls to two times the
marginal product of labour. The marginal rate at which capital is substituted for labour equals

¢ For amore formal (mathematical) proof of the First T heorem of Welfare Economics, see most intermediate
microeconomictexts, for example Varian (2006).

7 In theory,an omniscient government managing a complete command and control economy couldalso achievea
Pareto-efficient allocation of resources

¥ VMP is the change in revenue due to thesale of the additional output contributed by thehiring of onemore unit of
a factor of production
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the ratio of the marginal product of labour to the marginal product of capital, which in tum
equals the price ratio of labour to capital.

: . MPw
MRTS], = MRTS, = MPL = (3.6)
K

Because all firms face the same input prices, all firms employ the same marginal rate of
technical substitution between inputs, as in Equation 3.1. This ensures productive efficiency.

Turning to consumption, following demand theory (see Chapter 6), all consumers are
assumed to behave in accordance with a systematic set of preferences and to aim to maximise
utility given market prices and income constraints. Individuals maximise their utility when the
marginal rate at which they wish to substitute one good for another is in inverse proportion to
the relative prices of the two goods. For example, if Amy is willing to substitute three units of
food for one unit of clothing, the price of food must be one-third of the price of clothing.
Thus, we have

P
MRS, = MRS, = —= @7

F

Because all individuals face the same relative prices in competitive markets, all individuals
have the same marginal rates of substitution. This ensures efficient consumption.

Third, consider product mix efficiency. To show that a perfectly competitive market
produces an efficient mix of products, it is useful to express the MRT in terms of marginal
cost (MC). MC is the incremental cost of one more unit of output. Recall that MRT is the
slope of the PPF. The slope also represents the ratio of the marginal costs of producing
clothing and food. The marginal cost of producing clothes is the food forgone. Conversely,
the marginal costof foodis clothing forgone. Thus,

MC, 3.8y
M

’

MRT, -

In perfect competition, the market determines the price of a product and producers expand
outputuntil marginal costequals price. Therefore,

MC, P 3.9

Mc, B

Combining Equations 3.8 and 3.9, the marginal rate at which clothes are transformed into
food must equal the price ratio of food to clothing. Equation 3.7 shows that the MRSs of all
consumers equal the same price ratio. Therefore a perfectly competitive market satisfies the
necessary condition for product mix efficiency, Equation 3.3, that the MRTs by all producers
for all goods equalthe MRSs of all consumers for those same goods.!?

Finally we should note that a perfectly competitive market also produces an efficient
amount of work and leisure. In a competitive labour market the wage equals the value of the
marginal product of labour. Employment expands so long as the value of the marginal product
exceeds the value of leisure. In equilibrium, the wage and the marginal product equal the
opportunity cost of leisure forgone.

MCy- ATCy/Afand MCy=ATC,. /Ac. Suppose that at somepoint onthe PPF, a small amount ofresources valued at
ATC is transferred from producing food to producing clothing. Now, the change in resource costs in food (i.e.
ATCy) andthat in clothes (i.e. ATC,) bothequal ATC. Thus MC/MCr=(ATC./Ac)! (ATCy/Af) =AflAc, whichis
the slope of thePPF (=MRTy)

Equation 3.9 is another way torepresent the efficiency condition. It shows that the marginal cost of each
commodity must be reflected in its price. Thus if the opportunity cost of a commodity is relatively high,
efficiency requires that its price be relatively high—this is because the high price signals the consumers to
economise its use.
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The work—leisure efficiency condition is not met in uncompetitive labour markets, where
employers or employees restrict entry into the labour force in some way. Government
regulations and taxation also distort the conditions for work—leisure efficiency.

Implications of the First Theorem of Welfare Economics

The First Welfare Theorem provides the formal basis for the efficiency of markets. By
showing that a complete set of competitive markets produces a Pareto-efficient outcome, it
formalises Adam Smith’s famous argument that individuals in the pursuit of their own
interests are led by the invisible hand of a competitive market to work in the general interest.
Government’s role in ensuring that resources are allocated efficiently would be limited to
ensuring the effective operation of competition in all factor and goods markets.

This would not be a small task. Government would establish and enforce the rules for the
economy, the interactions between private parties and the interactions between private agents
and government. Government would establish and protect property rights and the commercial
system of contracts and exchange. Fulfilment of contracts is essential for an effective market
system.

However, the First Theorem has three major limitations. First, few markets are perfectly
competitive. Most economies contain various imperfectly competitive markets, in which one
or more of the requirements of a perfectly competitive market do not exist. In some sectors,
for example for some environmental goods, there are no markets at all. When the conditions
for perfect competition do not exist, there is said to be market failure and a potential role for
government in the allocation of resources is established. Second, in the model of the economy
described above, human capital and technology are taken as given. As we will see in Chapter
5, a perfectly competitive economy can produce an efficient inter-temporal allocation of
resources. However, the perfect competition model of the economy does not explain
technological change or economic growth. Third, the First Theorem says nothing about the
equitable distribution of income. Pareto efficiency ensures only that some point on the UPF is
achieved. But many positions on this frontier are socially unacceptable. The socially preferred
outcome depends on equity as well as efficiency criteria. We now address this issue.

Competitive Markets and Equity

As we have seen, at many points on a UPF the distribution of welfare can be highly unequal.
For example, in Figure 3.7 points 4 and B represent high levels of utility for Amy and low
levels for Ben. To determine an optimal outcome, we need a method for choosing between
points on the UPF and possibly also between some states of welfare that are not on the
frontier. For this we need a social welfare function (SWF) that will enable us to rank
economic states. Needless to say the choice of SWF depends critically on views about equity.
These issues are taken up in Chapter 7. For the discussion here, we suppose that there is an
agreed SWF and that social states can be ranked and we consider the implications for
competitive markets and the role of government.

The Second Theorem of Welfare Economics. This is where the Second Theorem steps in.
This theorem states that any Pareto-efficient allocation (any point on the UPF) can be
achieved by perfectly competitive markets if society starts with the appropriate distribution of
resources or if resources can be so redistributed without cost. Suppose that, with the existing
distribution of wealth, a competitive market would produce an outcome at point B in Figure
3.7, but that society prefers point C. The Second Theorem shows that any position such as C
can be achieved by a lump sum redistribution of initial individual endowments followed by
the operations of perfectly competitive markets (see, for example, Varian 2006). A lump sum
transfer is a fixed amount that does not change with a change in circumstance of the taxed
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entity. It is difficult to achieve a move from B to C after B has been achieved because this
implies that a specific set of goods has been produced. A redistribution of these goods might
not produce a move from B to C.

The Second Theorem has important implications. It shows, in principle, that decentralised
competitive markets combined with individualised lump sum transfers can achieve any
desired distribution of welfare subject to production constraints. Moreover, government could
achieve this result without intervening subsequently in the allocation of resources in markets.
Equity and efficiency would thus be separated. If this were feasible, government would be
responsible for ensuring an appropriate set of initial endowments. The competitive economy
would then ensure an efficient and optimal allocation of resources.

The Second Theorem assumes that endowments can be redistributed without distorting the
use of resources. This means that any redistribution must not disturb the marginal conditions
necessary for Pareto efficiency (Equations 3.1 to 3.3) or the critical relevant price relativities
(Equations 3.6 to 3.9). Nor must government distort the critical condition for an efficient
work—leisure split, namely that workers receive the full value of their marginal output. If
income taxation or any other method of redistributing income distorts any of these marginal
relationships, there will be a loss of output and/orutility.

Endowments can be redistributed without cost if individualised lump sum transfers are
possible. A transfer (a tax or a grant) is a lump sum transfer when the amount of the transfer
is not affected by the taxpayer’s or recipient’s actions. In this case the transfer would not
affect an individual’s incentive to work or consume or undertake any other formof economic
activity. Prices would still equate to marginal cost. If lump sum transfers are possible,
government could redistribute income to achieve any desired Pareto-efficient outcome.

However, individualised lump sum transfers based on an individual’s capacity are virtually
impossible to achieve. Taxes or grants that are based on behaviour are liable to change
behaviour and are therefore not lump sum taxes. Lump sum taxes based on fixed personal
attributes, such as a person’s height, sex or IQ, are likely to be arbitrary or unfair, or both.
Moreover, virtually all transfers relate to behaviour in one way or another and are likely to
change behaviour. This means that they almost always have some efficiency effects and result
in some loss of real income as a trade-off for a gain in equity.

Conclusions

An efficient economy produces the goods that people most want at least cost. In itself; this is
desirable. However, an efficient economy does not guarantee equity and indeed may be quite
inequitable.

The conditions for an efficient allocation of resources provide a valuable guide to how
resources should be allocated. Efficient production requires that the marginal rate of technical
substitution between any two factors of production must be the same for all firms who use
both factors. Efficient consumption requires that the marginal rates of substitution between
any pair of goods must be the same for each individual who consumes the goods on offer.
Overall product mix efficiency requires that the economy must produce goods in
combinations that match people’s willingness to pay for them. This occurs when the marginal
rate at which firms can transform any two goods equals the marginal rate at which consumers
wish to exchange the goods. Work—leisure efficiency requires that individuals receive the
value of their marginal product.

The unifying requirement for all these conditions of efficiency is that the prices for all
factors of production and for all goods should equal their marginal cost. This is achieved in a
perfectly competitive economy. Accordingly, a perfectly competitive economy achieves a
Pareto-efficient allocation of resources (an economy where no one can be made better off
without making someone worse off). If individualised lump sum transfers can then effect a
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A transfer that is not
affected by the
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desired redistribution of endowments, a perfectly competitive economy can produce an

The general equilibrium economy portrayed here is based on standardised (homogeneous)
goods in a static environment. In more complex models, goods are characterised by four main
features—their location, time and uncertainty, as well as their homogeneous quality.
Advanced texts, for example Hindricks and Myles (2006), show that, if markets exist for all
goods with all these characteristics, perfectly competitive economies can achieve an efficient
allocation of resources over time. However, even these more complex models of the economy
often take technology as given. As we see in Chapter 5, technical progress (and economic
growth) is facilitated in a competitive economy. This is an important additional advantage of

However, no economy is perfectly competitive. In all economies market failures occur
because of non-existent, incomplete and imperfectly competitive markets. When market
failures exist, markets do not produce an efficient allocation of resources. Moreover, if there
are several market failures and two or more conditions for efficiency are not satisfied,
achievement of'the other conditions is not necessarily beneficial. This is known as the second-
bestproblem. In such cases an examination of policy options is required.

Finally, individualised lump sum transfers as a function of individuals’ capacities are both
unfeasible and would change incentives and behaviours. This means that society can achieve
a more equitable distribution of income only by sacrificing some efficiency in use of
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equitable as well as an efficient outcome.
competitive markets.
resources.

Summary

e An efficient economy produces the maximum amount of

goods that people want given their preferences and the
productive resources and technology available.

An economy is described as Pareto efficient if no one can
be made better off without someone else being made
worse off. There are no unexploited economic gains.

Overall economic (Pareto) efficiency requires that
production and consumption (exchange) are efficientand
that the optimum mix of goods is produced.

These efficiency conditions are achieved in a perfectly
competitive economy. Akey reasonis that in such an
economy the prices of all factorsof production and of all
goods equal their marginalcosts.

However, an efficient economy is not necessarily equitable
because some people have low earning capacity.

If government could redistribute resources using
individualised lump sum transfers, then a perfectly
competitive market could produce efficient and fair
outcomes.

Inpractice, marketsare far fromcomplete or perfectly
competitive. Also, government cannot redistribute
resources without affecting individualbehaviour and
distorting markets.

Therefore, government involves regulation of markets,
redistribution of income and trade-offs between efficient
and equitable outcomes.
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Questions

1. Whatis the relationship between achieving Pareto
efficiency and maximising netsocial benefit defined
as the difference between total benefits and total
costs?

2. When can win—win outcomes occurrather than
outcomes where there are gainers and losers?

3. How are the utility possibilities frontier and the
production possibilities frontier related? Why does
the utility possibilities frontier matter?

4. The First Welfare Theorem claims that competitive
markets result in a Pareto-efficient outcome. Explain
briefly why. Whatis the relevance of the assumptions
that producers maximise profits and consumers
maximise utility?

5. Determine the equilibrium quantity and price in a
competitive market for shirts,assuming the supply of
shirts is given by 0% = 20 + 4P and the demand for
shirts is O” = 65 — 5P. Will this equilibrium outcome
be Pareto efficient?

6. Amy and Ben have different tastes such that Amy
wants a large number of shirts and Ben wants large
quantities of beer. But in market equilibrium they are
prepared to exchange the same amount of beer for a
shirt. Explain this apparent paradox.

7. Supposethata manufacturing company requires
either three units of capital or two units of labour to
maintain a given level of output, while a service
company would require two units of labour for each
unit of capital for its level of output. Whatis the
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marginal rate of technical substitution ofinputs for
each firm? Does this represent a situation of efficient
production? Why/why not?
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clothes and food. At current margins, consumers are
willing to exchange four units of food for one unit of
clothing and firms can produce one unit of clothing at
the expense of two units of food. Is this an efficient
allocation? To be efficient, should the economy
produce more clothes or more food?

9. Why is it inefficient to charge two consumers
different prices for the same good? Airlines often
charge passengers different prices for similar seats on
the same flight. Is this consistent with efficient
consumption?

10. Consider an economy that produces clothes and
bread. Explain why the economy will not produce an
efficient mix of products if a tax is imposed on the
consumption of shirts but not on bread. Whatkind of
deadweight loss will be incurred?

11. Discuss the following propositions.

i. A move from a point within the utility possibilities
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The important thing for Government is not to do things which individuals are doing already, and to do a little better

or worse; but to do those things which at present are not done at all.

Maynard Keynes, The End of Laissez-Faire

Public Goods ¢ Externalities ¢ Imperfect Competition ¢ Information Failures ¢ Other Market Failures ¢
Equity Issues ¢ Government Functions ¢ Government Instruments

A public good
A good that is non-
excludable or non-rival
in consumption

establishing a legal infrastructure that enables markets to work, resource allocation
functions when there are market failures, provision of social welfare including a fair
distribution of income, and macroeconomic management.

As we have seen, an efficient market economy requires a complete set of competitive
markets and fully informed buyers and sellers. However, markets may not exist or be
incomplete or uncompetitive and economic agents may be imperfectly informed. And there
are numerous reasons why markets may not produce equitable, or socially acceptable, income
or welfare outcomes.

In this chapter, we discuss the four major forms of market failure: public goods,
externalities, imperfect competition and information failures. We also discuss the role of
government in providing equity and social welfare. Finally, we bring this together by discuss
the main functions of government that arise from the analysis of market failures and equity.
We also describe the main instruments available to government to carry out these functions.

Public Goods

In economics, the term “public good” is a technical term. It refers to a good which is non-
excludable or non-rival, or in some cases both non-excludable and non-rival. When these
attributes occur, there is market failure. Markets are unlikely to produce an efficient amount
of the good. Hence, government has a responsibility to ensure that an efficient amount is
produced. This good may then be produced by the public or private sector. Also, the term
‘public good’ does not describe all goods supplied by government. For welfare reasons,
government supplies many goods that provide only private benefits to the recipients, for
example some health care services.

A good is non-excludable if individuals or firms cannot be excluded from consuming it or,
more broadly, cannotbe excluded from obtaining any benefit from it. National defence and

In Chapter 1, we saw that government has four main economic functions. These are



Chapter 4 Market Failures, Equity and Government

Table 4.1 Public and private goods
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Exclusion not feasible (or is costly) Exclusion feasible
Consumption non-rival Nationaldefence Some economic infrastructure services, such as

Law and order services nationalhighways and ports

Basic financialservices Fire protection

Benefits of basic education Outputs of research and development

Public health services Cable TV broadcasts

Urban planning and design services Parks and beaches (untilcongested)
Consumption rival Crowded urban roads Food and clothing

Seats at football matches
Heart bypass operations

provision of internal security are classic non-excludable public goods. Education may also be
viewed as a public good (as well as a private one) because firms and society more generally
benefit from the supply of more educated workers although they do not receive the
educational services directly. Non-excludability occurs when the supplier cannot charge fora
good or benefit. Note that these benefits imply significant positive externalities. A positive
externality occurs when an external party to the market transaction benefits froman economic
activity but does not pay for it. When the scale of the positive externality is large, economists
generally describe the good as a public good.

Competitive markets provide goods efficiently when firms can identify the individuals who
benefit from the goods they provide and can charge for consumption of the goods. When
consumption is non-excludable, individuals can receive the benefits of the good without
paying for it. This is known as free riding. A free rider is a person or firm that benefits from
a public good but does not contribute to its provision. In such cases, firms cannot receive full
or sometimes any payment for the goods provided and so will under-supply the goods.

A good is described as non-rival when someone’s consumption of a good does not prevent
someone else from consuming the same good, for example listening to a broadcast weather
report. The additional use in this case has zero marginal cost. When consumption ofa good is
non-rival, the efficient charge is the marginal cost of use, which may be low or even zero.
However, if the good is excludable, firms may charge above marginal cost and there will be
under-consumption of the good.

Public goods are most commonly goods that provide collective benefits to large numbers of
people or firms rather than private benefits to individual consumers. As well as national
defence, internal security and education, examples include surveying services as the basis for
property rights, regulation of the financial system, flood management, public health services,
waste collection services (garbage and wastewater) and various forms of economic
infrastructure.

Table 4.1 shows examples of public and private goods, classified by their excludability and
rivalness characteristics. Note that these are guides, not precise concepts. Excludability
depends on technology and can often be achieved at a cost. For example, electronic sensors
can be used to collect tolls for most roads. The consumption of some goods, such as roads or
parks, is non-rival when demand is low but rival when use and congestion increase.

Externalities

An externality occurs when a cost or benefit arises from an activity that does not accrue to
the firm or person carrying on the activity. These effects typically occur because of a lack of
enforceable property rights. External impacts may be positive or negative.

When the external impact is positive and widespread, the activity generating it may be
viewed as a public good. But smaller positive externalities are not generally classed as public

Free riding
Consuming a good

without contributing
toit

Externality
An impact onan
individual or business
not associated with
carrying on the activity
that causes the impact
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goods. For example, a household’s purchase of waste services or a farmer’s property
improvements may benefit neighbouring households or properties respectively. However,
when the agency creating the positive externality cannot charge for it, the improvements may
notbe made. More generally, markets tend to under-supply goods with positive externalities.

A negative externality occurs when an activity has an adverse impact on a third party.
Examples are industrial air or water pollution, disposal of waste in public places, and traffic
congestion. Negative externalities are common and of special concern. In the absence of
government regulations of one or another kind, agents have no incentive to prevent negative
externalities. Rather, a firm may save expenses while causing a negative externality, as when
it discharges untreated wastes. This markets over-supply goods with negative externalities.

Note, however, an important distinction between physical and pecuniary externalities.
Physical externalities affect the production of firms or the welfare of individuals and are not
transmitted by market prices. Such externalities usually involve inefficient use of resources.

On the other hand, pecuniary externalities are transmitted through changes in prices. Any
change in demand or supply may alter prices and the welfare of a third party. For example, a
natural gas discovery may reduce the demand for coal and consequently reduce prices and
wages in the coal industry. When prices change, for every loss there is an offsetting gain.
Price changes have distributional effects and may be a major social or political concern. But
they are not in themselves an inefficient use of resources.

Effects of negative externalities. A negative externality implies that the total cost of an
activity exceeds the private cost. Consider production of electricity from a coal-fired
generator that emits carbon dioxides that cause global warming and sulphur dioxides that
harm health. Figure 4.1 shows demand and supply for electricity for a firm in a competitive
market. In this market, the price is given and the demand curve for each firm is horizontal.
There are two cost schedules. Schedule Sp is the marginal private cost curve, which shows the
firm’s marginal cost as a function of output. Given the market price P, a profit-maximising
firm will produce Qu units of electricity. Schedule Ss is the marginal social cost curve, which
includes the marginal damage costs of the negative externalities (which are assumed here to
rise with output). Output is efficient when the benefit of a marginal unit of power equals the
marginal social cost. Thus, QO is the efficient level of output. The firm, which ignores the
damage costs produces excessive quantities of electricity and air pollution.

)

S, (= marginal social cost)

S, (= marginal private cost)

Qe Qy Electricity (kwh/month)

Figure 4.1 Inefficiency with negative externality in a competitive market
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The measure of economic inefficiency is known as the deadweight loss (DWL). This is a
loss for which there is no offsetting benefit. Identifying and quantifying DWLs due to
inefficient use of resources is fundamental to economic analysis. The DWL in this case is the
excess of social marginal costover marginal benefit, i.c. the shaded area ABC in Figure 4.1.

In general, because a firm producing a negative externality does not bear the cost, it has no
incentive to reduce the damage. Consequently, the product mix is inefficient because the
marginal rate at which firms can transform one good into another is inconsistent with the
marginal rate at which consumers wish to exchange one good for another. Therefore, the
conditions for the First Welfare Theorem are not met. As shown in Figure 4.1, some external
cost may be consistent with economic efficiency (at output of QOr). However, unregulated
markets generally produce too many goods that cause external damage and deadweight losses.

Common property resources

Common property resources are another source of inefficient resource use with externality
features. Common property resources are resources that are open for free use to all
Examples include local public commons, air and water, some fossil fuel deposits and animal
resources such as wildlife and fisheries. Many environmental goods are essentially common
property resources. Because use of the common property resource is free and does not reflect
the (rival) value ofthe resource to other users, the resource is likely to be over-utilised.

A classic example is overgrazing of the village commons (Hardin, 1968). When land is
plentiful a herder can graze all his or her sheep on it without affecting the productivity of the
land for other herders. As the number of sheep on the land increases, the amount of grass per
sheep declines and the fertility of the land declines. Each extra sheep on the commons reduces
the value of the commons to other herders. Collectively the herders would gain by
maintaining the sheep flock at an efficient size, where the marginal benefit of an extra sheep
on the commons equals the marginal social cost. But herders do not pay the marginal damage
cost of grazing extra sheep and have no incentive to reduce their flock on the commons
because the benefits would accrue to other herders. Thus,the commons are overgrazed.

The problem can be illustrated by a prisoner’s dilemma game. Table 4.2 shows the benefits,
using an arbitrary numeraire, to two herders of two strategies (restricting sheep numbers or
placing a large number on the commons). The outcomes depend on both their decision and
the decision of the other herder. For each herder, the dominant strategy is to place a large
number of sheep on the commons. This maximises their gain whatever strategy the other
herder adopts. However, if both herders follow this strategy, both finish up with fewer
benefits from the commons than they would with a cooperative strategy! Both herders would
gain from an agreement to restrict sheep numbers on the commons.

Similar issues arise with other common property resources. The modemn problem of open
access fisheries is discussed in Chapter 12. Without appropriate controls on access to the
resources, agents have little incentive to use the resources efficiently. Common property
resources are likely to be over-exploited. Cooperation is likely to be more efficient than
competition. However, the greater the number of agents accessing the common property, the
less likely is the emergence of an efficient cooperative strategy.

Table 4.2 The tragedy of the commons as a gaming problem (benefits of alternative
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A loss for which
thereis no offsetting
benefit

Common property
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A resource that is open
toall foruse

strategies)
Strategy of herder 2
Restricts sheep Places large no.
numbers on commons
Strategy of Restricts sheep numbers 100, 100 20,130

herder 1 Places large no. on commons 130, 20 40, 40
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Imperfect Competition

In a competitive market, many firms produce similar goods and all are price takers. Firms
charge the market price for their goods and pay the market price for inputs. Each firm faces a
horizontal demand curve for their goods and a horizontal supply curve for factors of
production. A firm charging an above-market price would obtain no sales. On the other hand,
in an imperfectly competitive market, where there are few buyers or suppliers, firms may set
prices for their goods above marginal costs and negotiate the prices of inputs.

Imperfectly competitive markets may occur in product or factor markets. The former
includes monopolies, oligopolies and monopolistically competitive markets. Imperfect
competition occurs for various reasons including economies of scale or scope, differentiated
products and competitive advantage due to innovation. When there are economies of scale
(due to fixed costs or division of labour), unit costs fall over all or most of the market range of
output. Economies of scope occur when one supplier can produce two products more cheaply
than can two suppliers. Competition is also limited when firms collude. In all these markets,
firms have some control over the price of their products.

Natural monopolies have the greatest potential to control markets and misallocate
resources. A natural monopoly exists when a single firm can supply a good to an entire
market at a lower cost than can two or more firms. Typically, fixed costs are high and the
level of output that minimises long-run average cost is high relative to market demand. Figure
4.2a shows such a market.!

Evidently a limited number of large suppliers, even a monopoly, may be more cost-efficient
than several smaller suppliers. Moreover, to reward innovation some monopoly profits must
be allowed. If market forces lead to the formation of large firms because they are more
efficient than small firms, this should notnecessarily be discouraged.

However, when firms can set prices, prices are usually set above marginal cost and the
quantity of goods supplied is inefficiently low.

®)
AC = average cost MR = marginal revenue
MC = marginal cost Area ABC = deadweight loss
Deadweight
loss
P, A
AC
mc Pe MC
Demand MR Demand
Q2 Q, Quantity QM QE Quantity
(a) Natural monopoly (b) Inefficiency of monopoly (Q,, supplied instead of Q)

Figure 4.2 Monopoly markets

! Strictly, the necessary condition for natural monopoly is cost sub-additivity, not falling long-run average cost. Cost
sub-additivity occurs when thecosts incurred by one firmata given level of output are lower than the sum of the
costsof a set of competing firms whose combined output is the same as that of the single firm.
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As shown in Figure 4.2b, a feature of this market is that, for any quantity supplied,
marginal revenue from sale of an extra unit is generally less than the price received. Unless
the firm can practise price discrimination, it must lower the price it charges for at least some
other units. Thus the marginal revenue curve sits below the downward-sloping demand
curve.? A firm maximises its profit by supplying output up to the point at which marginal
revenue equals marginal cost. In this market, it sets the price at Py rather than at the efficient
level (Pg), where price equals marginal cost.? Instead of supplying the efficient amount of
output (Qk), the firm supplies only Ou. The DWL is given by the area ABC.

This market power is inconsistent with the condition for overall product mix efficiency.
This condition requires that the marginal rate at which two goods can be transformed into
each other (MRT) is equal to the marginal rate at which consumers wish to substitute one
good for the other (MRS). However, MRT reflects the marginal cost of production while the
MRS reflects the relative prices of two goods. When the price of a good exceeds the marginal
cost of production, the MRT does not equal the MRS.

Market power occurs in factor markets as well as in product markets. For example, in
resource markets a few firms may control the supply of mineral or energy resources or land
for urban development. In labour markets, unions may control the conditions under which
labour is supplied. Professionals such as doctors or lawyers may combine to restrict entry into
their profession and limit the supply of services. Any restriction on the supply of a factor of
production tends to raise its price above its marginal opportunity cost and to result in an
inefficient under-supply of goods or services.

Information Failures

Among other conditions, economic efficiency requires a complete set of markets, including
markets for future goods and services, and well-informed economic agents.* Completeness
and information are related. Markets are incomplete when certain goods or services cannot be
traded because there is no organised market (Black, 2002). This often reflects poor
information. Second, either a buyer or seller may have information that is not available to the
other party. This is known as asymmetric information and tends to create inefficient
outcomes. A third set of issues arises when individuals fail to act in their own best interests
because of poor information, perverse preferences or irrational behaviour. In such cases, the
assumption that each consumer is the best judge of his or her own interests (consumer
sovereignty) is challenged. In this section we discuss incomplete markets, asymmetric
information and consumer sovereignty.

Before examining these issues, we should note a related issue, namely that markets tend to
under-supply knowledge. Knowledge has strong positive externalities and is often non-
excludable or non-rival. Firms under-invest in research when the benefits cannot be fully
appropriated. And, once produced, knowledge is non-rival in that consumption by one agent
does not reduce the amount of knowledge available to any other agent. Thus, knowledge is
often viewed as a public good.

(S}

Given a linear demand curve, marginal revenue MR = P (1 + 1/74) where 74is the price elasticity of demand and is
negative.

With a linear demand curve, a monopolist maximises profits with a percentage mark-up on marginal cost equal to
—1/na where 74 is the (negative) demand price elasticity. Thus the mark -up is inversely related to the price elasticity.
Advancedtexts, for example Jha (1998), show the conditions required for efficiency in future as well as present
markets.
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Incomplete markets

Two main kinds of markets are sometimes said to be incomplete: capital markets and futures
or insurance markets. Cited examples of capital market failures are small businesses that
cannot raise capital at commercial rates for product development, women who cannot borrow
for house purchases and students who cannot borrow for tertiary education against their future
eamnings. For future goods, markets are required in which the supply of goods is contingent on
the state of the world. For example, the ticket price for an open-air concert may be refundable
if it rains. Ideally securities would be available for every possible future state of nature.
Although markets provide prices for a large range of goods, including many future goods and
contingencies such as rain for many events, there are perhaps inevitably many states ofnature
for which securities are not available.

However, a lack of market transactions is not in itself evidence of market failure. For a
market for a service to exist there need to be informed buyers who are willing to pay the
marginal cost of supply. Without evidence of consumer demand and costs, it cannot be
concluded thata market oughtto exist and is incomplete.

Certainly, a lack of information that should readily be available may constitute a market
failure. However, markets are inevitably constrained by uncertainty. Insurers cannot assess
future risks for all individuals. Other factors that are not necessarily market failures may also
contribute to incompleteness. For example, transaction and enforcement costs may limit the
reach of capital markets for small loan transactions with a high risk and limit insurance
contracts for future contingencies. Thus, incomplete markets do not necessarily indicate
market failures.

Markets with asymmetric information

Asymmetric information occurs in many markets. Sellers often have information about their
products that buyers do not have. Unless firms inform consumers accurately about the
characteristics of their products, consumers may purchase goods that they do not want. Food
products may contain unhealthy ingredients, drugs may not deliver improved health, motor
vehicles may be unsafe and so on. In a classic article Akerloff (1970) showed that this
asymmetry of information has two sets of costs. Not only are too many poor products
consumed, but also good products are driven out of the market. Taking the second-hand car
market as his main example, he showed that where buyers cannot tell the difference in quality
between a ‘lemon’ and a good car, they will offer (at best) an average price for a second-hand
car. This means that the owners of good cars cannot get true value and there are fewer sales of
good cars than would occur in an informed market.

In competitive markets, firms have an incentive to protect their reputation with branding,
warranties for their products and other strategies. Nevertheless, without regulations that
protect consumers, consumers may be poorly informed, or worse misinformed, and make
unwise purchases. Unregulated markets may produce poor or unsafe goods.

However, firms are not always more informed than consumers, especially when the
conditions for adverse selection or moral hazard exist. Both phenomena lead to an under
supply of some goods, notably of insurance. Adverse selection occurs when a firm offers an
insurance policy to the market and collects consumers who are most likely to benefit from it.
Consumers know more about their risks (e.g. health status) than do insurers, but hide this
information because this may increase the price of insurance. If insurers cannot distinguish
between low- and high-risk individuals, they provide insurance at one price to all. They
provide insurance at unprofitable rates to high-risk individuals and fail to provide insurance at
an actuarially attractive rate to low-risk individuals. Consequently, insurance markets offer
too few services to low-risk individuals.

Moral hazard occurs when a contract promises people payments on certain conditions and
people change their conduct in ways that make those conditions more likely to occur. For
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example, house and contents insurance may reduce the care that a homeowner takes to
prevent burglary or bush fire damages. Insurers must allow for this increased risk even though
some people would be willing to take extra care and pay lower premiums. Insurance
discourages an efficient amount of risk-avoidance behaviour and insurers provide too few
services to careful individuals.

Asymmetric information also occurs in factor markets. Misinformation and inefficient use
of resources occur when firms fail to inform capital markets about the true state of their
business. Labour resources are employed inefficiently when workers are unaware of the
health risks of the work environment and not compensated appropriately. Major issues of
adverse selection and moral hazard arise with workers’ compensation for workplace injury.
Because insurers cannot readily tell the state and cause of an injury and because the
availability of income compensation for injury may change a worker’s behaviour, markets
rarely provide fully efficient insurance for workplace injury.

Consumer sovereignty and behavioural economics

The idea that individuals are the best judge of their own welfare (a concept described as
consumer sovereignty) is a critical requirement for the view that competitive markets are
efficient. As we saw in Chapter 1, economists have long recognised that there may be
exceptions to the principle of consumer sovereignty. These exceptions are traditionally
described as merit or demerit goods. Merit goods are goods that government considers
individuals should consume even if they do not demand them. Examples include compulsory
education, safety belts and some major cultural goods such as built heritage. Government may
consider that it should provide these goods or compel individuals to consume them. On the
other hand, demerit goods are goods that the government considers individuals should
consume in smaller amounts than they do or possibly not consume at all. Well-known
examples are alcohol, tobacco,drugs and gambling.

In recent years there has been a surge of interest and research into these ideas under the
label of behavioural economics. As Diamond and Vartiainen (2007) point out, there is
accumulating evidence that the standard model of rational and informed consumer decision
making is inadequate because it fails to account fully for perverse preferences, notably for
incomplete self-control and for bounded rationality. Incomplete self-control occurs when
agents make decisions that are contrary to their own best interests. This occurs most
prominently with various addictions but also with under-saving and procrastination. Bounded
rationality reflects poor information processing ability. There are many features of bounded
rationality including use of overly simple decision rules, failure to understand probabilities,
over-confidence, the use of irrelevant information and loss aversion. As Kahnemann and
Tversky (1979) famously pointed out, with uncertain prospects and especially when
probabilities are low, individuals often fail to maximise expected utility.

Technically, incomplete self-control and bounded rationality are not market failures in the
sense that the market creates, or is responsible, for these problems. However, in so far as
markets do not produce welfare enhancing outcomes, government has a potential role in
responding to these issues. In such cases, it may be argued that government knows better than
the individual what is good for him or her. This argument may be used to promote
compulsory education, to require members of society to save for retirement, to prevent
households living in flood-prone areas or to subsidise high arts such as opera and ballet. It
may also be used to discourage demerit goods such as drugs and gambling. These policies
may be contentious because they over-ride individual liberties. Moreover, if they are applied
generally, the benefits of correcting the behaviours of the target group need to be weighed
against any costs to the non-target group. However, as we will see in Chapter 15 and
elsewhere, many public policies reflect merit or demerit good assumptions.
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Other Market Failures

As we have seen, public goods, externalities, imperfect competition and information failures
are potential major causes of market failure. Are there other significant market failures? We
review below issues relating broadly to transaction costs and the assumption of market
equilibrium and the special case of second-best conditions. some possible candidates.

Transaction costs. The efficient operation of markets requires that factors of production are
mobile, transaction costs are low and enforcement costs are low. If factors are not mobile,
factor prices vary by location and do not equalise for similar levels of productivity. If
transaction costs are high, exchange becomes costly and marginal rates of substitution vary by
location and opportunity. If contract enforcement costs are high, property rights are devalued
and exchange is diminished. All this is true, but it does not necessarily make markets
inefficient compared with other means of resource allocation. Zero mobility, transaction and
enforcement costs are unrealistic. As a practical matter, markets can be described as
inefficient only if mobility, transaction and enforcement costs are significantly higher than
they should be given the state of technology in the economy.

Equilibrium and disequilibrium. Efficient markets also require that markets are in a state of
equilibrium, where all willing buyers and sellers can conduct their trades and the number of
willing trades are maximised. There are no excess unsold stocks and there is no unfulfilled
demand with long queues for a good.

In practice, markets are often in disequilibrium, with excess demand or supply because the
price fails to clear the market. Thus, the labour market is sometimes described as being in
disequilibrium because wages do not fall to equate the demand and supply of labour, so that
there is unemployment. A market may also be described as in disequilibrium if the current
price diverges markedly from the expected long-run equilibrium price. For example, the
current price of housing may be considered high relative to some modelled equilibrium price
because of speculative demand or slow supply response to a real increase in demand. Indeed,
due to speculative demand, unconstrained lending and borrowing and deceitful securitisation
practices in the United States, house prices around 2005 to 2008 rose wildly out of line with
real long-term values and were a major cause of the global financial crisis (GFC).

Similar disequilibria can occur in commodity markets. A rise in demand for a commodity
may cause prices to rise and farmers to respond with such an increase in output that prices
then fall below the initial price! But this lower price is not sustainable. At this low price,
outputis now cut back so hard that the price shoots even higher than in the initial case! When
supply curves are more elastic than demand curves, and firms have unrealistic expectations, a
shock to the system can lead to unstable outcomes rather than a return to equilibrium. These
kinds of market reactions are known as the Cobweb Theorem.

Disequilibria result from both imperfect foresights of buyers and sellers and lags in
responses to exogenous events. Current prices then fail to reflect underlying demand and
supply conditions and there is excess demand or supply along with associated deadweight
costs. Arguably these failures may be described as information failures. However they are
labelled, recent experience indicates that such disequilibria are not always self-correcting, at
least in the short term.

In conclusion, immobility of labour, transaction and enforcement costs, faulty expectations
and slow or excessive responses to exogenous events may cause markets to work less
efficiently thanis desirable. They may also contribute to incomplete markets.

To some extent these failures may be viewed as information failures of markets rather than
as separate issues. Moreover, markets do provide incentives for economic agents to reduce
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transaction and enforcement costs, to invest in profitable transactions and to correct over-
reactions. Nevertheless, the global financial crisis provided strong lessons about the frailty of
unregulated markets to self-correct mistakes and the need for government regulation.

The special case of second best

As we saw in Chapter 3, a Pareto-efficient economy is often described as a ‘first best’
economy and the efficiency conditions required in each industry for achievement of such an
economy are ‘first-best’ conditions. It would be natural therefore to suppose that, the closer
that an economy is to meeting these conditions, the more efficient it will be. Conversely, the
more market failures there are, the greater would be the inefficiency and the deadweight loss.
But this is not necessarily the case. Suppose that smoking creates negative externalities and
that oligopolistic tobacco firms exploit their market power (as they do) to sell cigarettes at
prices well above marginal cost. Tobacco consumption and the consequential negative
externalities will be less than would occur in a more competitive industry. In such cases one
market failure may partly offset another.

The Second-Best Theorem (Lipsey and Lancaster, 1957) states that, in the presence of any
departure from the first-best conditions, implementing first-best conditions in all other
markets is not necessarily efficient. The most efficient outcome may be achieved by a
departure from the first-best conditions in another market. Suppose that a taxis imposed on a
good such as beer which creates a wedge between the price of the good and its marginal cost
and hence a deadweight loss. Then a tax on a substitute good, say wine, which increases the
consumption of beer, may have a net positive economic impact rather than a deadweight loss.
Given the prevalence of market failures, and indeed the departures from competitive
conditions in many publicly controlled sectors, this theorem has important implications for
public policy (see further discussion in Chapter 17). While it is generally sensible to aim to
achieve the first-best conditions, it is often necessary rather to determine the second-best
policy. This is the set of departures from perfectly competitive conditions that collectively
results in the least misallocation of resources.

Equity Issues

Of fundamental concemrn, efficient markets often produce highly unequal outcomes. In
competitive labour markets workers are paid the value of their marginal product. However,
this product and the related wage depend individual productivity. Such a wage may be
inadequate to support an individual or household according to the norms of the society.
Moreover, productivity may be a function of numerous factors, including genetics, upbringing
and social context, which have no immediate connection to market conditions.

As discussed in Chapter 3, in principle the Second Welfare Theorem shows that any desired
distribution of outcomes can be achieved given an appropriate initial distribution of
endowments brought about by individualised lump sum transfers. This is a tax that is not
affected by behaviour. Given this new set of endowments, a perfectly competitive economy
with no market failures would then produce efficient and equitable outcomes.

However, the Second Welfare Theorem has little practical relevance. Ability to earn is not
itself readily observable. Thus, it is impossible to identify the economic capacity of
individuals without observing behaviour. But once taxes are levied on behaviour, behaviour
may change. Suppose that half the members of a community can produce output valued at
$100 000 a year and the other half can produce output worth only $20 000. If government
knew ex-ante the income earning ability of persons in each group, it could achieve equality by
a lump transfer of $40 000 from each member of the first group to each member of the second
group. However, if government redistributes income after it is earned, the tax depends on
income and everyone has an incentive to join the low-output group.
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Figure 4.3 Opportunity sets in utility and income space

Figure 4.3a shows a utility possibilities frontier (UPF) for Amy and Ben. If transfers are
costless, any point on the UPF can be obtained. Suppose that point  on the UPF represents
the initial distribution of welfare, then any redistribution of income away from the
competitive market output is likely to reduce the quantity of value of output. This restricts the
actual social choice to any point along the feasible UPF. The feasible frontier shows the
actual set of utility outcomes between which society can choose, given the costs of
redistributing resources.

The feasible outcomes can be drawn more practically in income space. Figure 4.3b shows
an income opportunity set—how income might be distributed between Amy and Ben. In this
example, the market provides Amy and Ben with a total income of $120 000, of which Ben
receives $100 000 and Amy gets $20 000. If government transfers $20 000 from Ben to Amy,
Ben obtains $50 000 (after reducing his work hours) and Amy gets $40 000 (assuming the
transfer does not change Amy’s work hours). Total income falls from $120 000 to $90 000.

Given that market incomes are almost always inequitable, government must aim to
distribute the benefits of economic activity fairly in accordance with some ethical view of
welfare (which may be miserly or generous). If individualised lump sum taxes were possible,
the outcome could be efficient and fair. Because they are not feasible, governments must use
a combination of distortionary taxes and social grants to achieve distributional objectives.
Because taxes and grants generally change behaviour, redistribution almost always reduces
the income available for redistribution. The trade-off between efficient and socially fair
allocations of resources is at the heart of many public policy decisions.

Government Functions

Each of the major economic functions of government (establishing a legal infrastructure,
addressing market failures, providing social welfare and macroeconomic policy) represents a
substantial task. Government would be responsible for establishing and protecting property
rights and the commercial system of contracts and exchange. It would provide a wide range of
public goods, develop policies for externalities and common resources, regulate
uncompetitive markets, develop information and regulate misinformation. Also, it may be
responsible for a substantial redistribution of income.
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However, conclusions about the roles of markets and government should be drawn
cautiously for two main reasons. First, the efficiency of markets does not depend on complete
fulfilment of the first-best conditions in a static model. The real world is too complex to be
fully represented by a mathematical model, even such a complex model as the Arrow—Debreu
general equilibrium model which underlies the First and Second Welfare Theorems. In
practice, economists often rely on the concept of workable rather than perfect competition.
Workable competition is the practical amount of competition between firms required for
efficient exploitation of product and process technologies. Admittedly this is a loose
definition, but so long as markets are generally competitive and new entrants to markets are
feasible, competition encourages firms to produce what people want with efficient low-cost
methods. Also, as discussed in the next chapter, competitive economies are usually more
innovative and generally produce higher rates of economic growth than less competitive
economies.

Second, market failures indicate only a prima facie role for government. Government
should determine how resources are used only if it can do so better than can markets. There
can be no general presumption that this is the case. An advantage of markets is that prices
convey a great deal of information about the value of the goods to consumers. The idea that
government is better informed about the needs of individuals than are private firms or
individuals themselves, and should therefore over-ride market transactions, should be treated
with caution. In the words of Pigou:

The case (for intervention), however, cannot become more thana prima facie one until we have
considered the qualifications which government may be expected to possess for intervening
advantageously. It is not sufficient to contrast the imperfect adjustments of unfettered private
enterprise with the best adjustment that economists in their studies can imagine. For we cannot
expect that any public authority will attain, or will even wholeheartedly seek, that ideal. Such
authorities are liable alike to ignorance, to sectional pressures and to personal corruption by
private interests. A loud voiced part of their constituents, if organised for votes, may easily
outweigh the whole.’

Summarising government functions. Table 4.3 overleaf summarises the main resource
allocation and social welfare functions of government—along with some examples. In
addition, activities are classified as basic, intermediate and activist government functions. The
economic and social arguments for undertaking the basic and intermediate functions are
generally strong. However, there is much discussion about where precisely the lines should be
drawn, especially for the more activist activities. It should also be noted that some goods are
provided for both efficiency and equity reasons. Thus health and education services appear
under both addressing market failure and improving equity functions.

Government Instruments

So far we have focused mainly on when government should intervene in the economy. We
now briefly discuss how government should intervene. Government can carry out policies in
six main ways by:

1. Low intervention methods: creating markets, facilitation and provision of information.
2. Regulating markets: by establishing the main rules for markets and in some cases by
regulating the quantities that firms should produce or the prices they may charge.

Pigou(1920) p. 332.
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Table 4.3 Functions of government with examples

Part 2 Markets and Government

Functions Creating markets and addressing market failure Social welfare

Basic Providing pure public goods: Protecting the poor:
Defence Law and order Poverty relief programs
Provision of property rights Land and property surveys Disaster relief
Provision of currency Macroeconomic management Alleviating major inequities
Primary education Public health
Basic economic infrastructure Transport, power, water
Basic communications Flood management

Intermediate Providing other Addressing Regulating Overcoming Providing social assistance
public goods: externalities: market power:  imperfect and equity:
Secondary and Environmental Competition information: Unemployment benefits
tertiary education  protection policy Consumer Family allowances
Health services Regulating Utility protection Pensions for retirees
Other transport common property regulation Financial Progressive taxation
and resources regulation Health services
communication Occupational Education services
services health and safety

Activist Coordinating private activity: Redistribution:

Fosterin

Providing merit goods

gmarkets Supporting industriesor firms Wealth redistribution

Source: Adapted fromWorld Bank (1997).

3. Influencing markets with fiscal instruments: employing taxes to raise prices and
discourage consumption or subsidies to do the reverse.

4. Funding the provision of goods and services by private firms.

Producing goods, either by government agencies or through public trading enterprises.

6. Redistribution: income transfers or transfers-in-kind.

bl

Table 4.4 shows these general strategies and various other instruments available to
government. It also distinguishes between low, medium and high-intervention instruments.
Low intervention includes market creation where no market exists, moral exhortation, for
example, to encourage public health practices and facilitation of development projects. More
active intervention includes financial incentives to firms or households and payments for
goods provided by private firms. High intervention instruments include binding regulations
on firms, direct provision of services and redistributive activities.

Critically, the effectiveness of government policies depends not only on the choice of
policy but also on how policy is implemented. In this book there are many examples of the
importance of instrument choice, for instance in the discussions of environmental policy, the
delivery of publicly funded services, the provision of education, transport and health services
and the delivery of income transfers and social assistance policies.
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Table 4.4 Main instruments of government

General approach

Possible Instrument

Comments

Low intervention methods

Do nothing

Create markets

Provision of information and moral
exhortation

Facilitation

Auctions for common resources

Public announcements

Non-financialassistance to industry

This is often an option
Allows markets to determine outcome

Has environmentalapplications

For example information on public health
Exhortation to conserve water

Assistance with project development

Medium intervention methods

Provision of incentives to markets or
individuals

Provision of public funding for
services

Financialinstruments (taxesor
subsidies)

Public payment for services provided
by private sector

May encourage or discourage activities
For example, subsidies for health insurance
Has environmentalapplications

For example, payments for doctors
May include user payments

High intervention methods

Regulations of firms and households

Provision of services through public
trading enterprises

General government supply of
services

Redistributive activities

Institute fundamentalchange

Legislation
Subordinate regulations

Public production of goods with user
charges

Public funding and production of
services

Taxation and cash benefits
Provision of benefits in kind

Constitutionalchanges

Includes generaladministration under statutes

PTEs have some operating independence from
government, but not policy independence
May include some subsidies to consumers

Usually essentialservices
May include user payments

Income transfersare a high proportion of GDP
Benefits may include food, housing, public
health services

Rarein Australia
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Summary

e The main market failures are public goods, externalities,

imperfect competition and information failures.

Public goods are typically characterised by large positive
externalities. Formally they are non-excludable and non-
rivalgoods. Private firms under -supply non-excludable
goods and over-charge for non-rivalgoods.

Markets can produce negative externalities, especially
environmentalcosts.

Private firms are also likely to over-exploit common
property resources.

Inimperfectly competitive product markets, firms tend to
charge prices above marginalcost and to supply too few
goods. Uncompetitive factor markets may also lead to an
under-supply of goods and services.

Many economic agents are poorly informed. There is over-
consumption of poor products and failures in insurance
markets. The global financialcrisis was an extreme
manifestation of information failures.

Also markets, including efficient ones, can produce large
income inequalities.

The allocative role of government is to establish the
conditions for efficient markets, provide public goods and
develop policies for externalities, imperfectly competitive
markets and poor information.

However, government should act only if it canimprove on
market outcomes. This depends on the extent of market
failure and the efficiency or otherwise of government.

Government also has a major responsibility for income
distribution and for socialwelfare generally.

However, income redistribution in any formnearly always
changes behaviour and causes some inefficient outcomes.
Hence there is invariably a policy trade-off between
efficiency and provision of socialwelfare grants and
programs.

Policy instrumentsinclude regulating markets, use of taxes
and subsidies, funding the private supply of goods, public
production of goods and income redistribution.
Government effectiveness dependson the choice of
instrument as well as on choice of policy.

Questions

1.

Design a two-person gaming model as in Table 4.2 in
which the strategies are to stealor not to steal. Show
how both parties can gain from rules protecting
private property and that laws againststealing are a
public good.

. Major sporting events like the Olympic Games often

have physicaland pecuniary external effects. Give
examples of both kinds of externality and show why
physical externalities may have efficiency and equity
effects whereas pecuniary externalities have only
equity effects.

Figure 4.2 shows the misallocation ofresources with
a monopoly supplier. Is a similar misallocation likely
to occur in an oligopolistic market or with
monopolistic competition?

Suppose that a monopolist’s total costis C =12 + 6Q

and that the demand curve is given by Q¥ =25 — P.

i. Whatis the price setand quantity sold by a profit-
maximising monopolist?

ii. Whatprice should be set, and what quantity sold, to
maximise the benefits to society?

iii. Whatis the deadweight loss in this example?

Suppose a vaccination program reduces the spread of
infectious disease and contains a positive externality
equivalent to $50 per vaccination. The marginal cost
of supplying vaccinations is constantat $60. The

annual demand for vaccinations in the market is given
by O¢=1000 000 — 10 000 P. Determine the following:

i. The number of vaccinations that would be provided
by a competitive market.

ii. The socially efficient number of vaccinations given
the positive externality

Is the Cobweb Theorem of market prices and
quantities an example of market failure?

Does heavy smoking exhibit both lack of self-control
and bounded rationality?

Whatare incomplete markets? Can they be described
as market failures?

Are insurance markets likely to provide inefficient
insurance for unemployment or disability?

. Do university student services have public good

characteristics? Can compulsory student fees to fund
these services be justified?
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11. Why is an unequal distribution of income not
necessarily described as a market failure?

12. Why does a failure to maximise expected utility
reflect bounded rationality?
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Chapter

Economic Growth and
Government

Understanding the causes of the wealth and poverty of nations is ‘the grand object of all enquiries
in Political Economy’.

Thomas Malthus, letter to David Ricardo

The Causes of Economic Growth ¢ Optimal and Efficient Economic Growth ¢ Markets and Economic
Growth ¢ Government and Economic Growth

Why have North American economies grown faster than the European ones or East

Asian economies grown faster than Latin American ones? Are resource endowments,
markets or governments responsible? Answering such questions has long been a central
concern of economics. And,as we will see,government has a major role to play.

In this chapter we examine the causes of economic growth and the policy implications. Of
course, economic growth depends on efficient use of resources, as discussed in Chapter 3.
However, thatdiscussion took technology and the supply of capital and labour as given in any
period. Formally, it assumed a given production possibility frontier. Economic growth is
about expanding output principally by improving productivity in various ways, including
technological advances and increasing capital inputs.

We should note that the welfare objective is usually to increase GDP per capita, not simply
to increase GDP as population grows. Some other important caveats should be noted. High
growth rates may not enhance overall welfare if it entails large sacrifices in current standards
of living, significant inequalities in society or long-term degradation of the environment.

The chapter starts by examining the main causes of economic growth. The second section
discusses optimal and efficient rates of economic growth. The third and fourth sections
examine theroles of markets and government respectively in creating economic growth.

( ; lobally, there are great differences in living standards. What causes these differences?

The Causes of Economic Growth

Economic output depends on the supply of factors of production and their productivity. An
aggregate production function links output to inputs. Thus, a country’s aggregate production
function can be expressed generally as:

Y=Af(K,L,N) (5.1)

where Y is the total output of the economy, K is the stock of physical capital, L is labour units,
N is natural resources and A4 is a measure of productivity or technology (also known as multi-
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factor productivity). As technology improves, the value of 4 increases and more output is

produced from a given combination of inputs.

In this general formulation, capital and labour are treated as standard (homogeneous) units.
Technical innovation is a catch-all variable that allows both for improvements in the ways in
which inputs are used and for improvements in labour skills (human capital) and capital
productivity. However, labour can be estimated in skilled labour unit equivalents, which
allows for the acquisition of workforce skills by investment in human capital.!

Equation 5.1 relates the level of output to the levels of inputs and technology. Economic
growth depends on changes in inputs and technology. Growth models focus especially on
changes in capital, labour and technology. Natural resources are generally regarded as fixed
or, alternatively, as a function of capital investment and technology. The quantum of
resources is also very hard to measure. Accordingly, natural resources are omitted from most

growth models.

In a competitive economy in which factors of production are paid the value of their
marginal product, Equation 5.1 can be transformed into a specific growth accounting

equation.

AY/Y = [(1- 6) x AL/L]+ (6 x AK/K)+ AA/A

(5.2)

where A represents the change in the respective variable, thus AY/Y is the change in output,
AL/L is the change in labour and so on. (1 — ) and @ are weights equal to the proportion of
total output (GDP) received by labour and owners of capital respectively. To see how this
works, suppose that labour and capital’s share of GDP are 0.75 and 0.25 respectively and that,
over a year, labour grows by 1.0 per cent, capital by 2.0 per cent and productivity by 1.5 per
cent. It follows that GDP would grow by (0.75 X 1.0) + (0.25 X 2.0) + 1.5 = 2.75 per cent in
a year. Box 5.1 shows a common production function of this nature.

Economists traditionally viewed investment in physical capital as the main determinant of
economic growth, especially of growth per capita. Investment was in turn regarded as
depending mainly on savings. Changes in technology were regarded as determined
exogenously. In so far as technical progress was explained, it was embodied in new

investment and depended also on savings.?

Box 5.1 The generalised Cobb-Douglas production function

The generalised Cobb-Douglas production function is a
practicaland commonly used aggregate production function.
This is expressed as a power function:
Y, = Ae"K,"L"
where Y, Kand L are as describedin the text, eequals 2.718,
A, r,a;anda;are constants, and t referstotheyear. Given
data for Y, K and L, the values of the constants can be
estimated.

Assuming constant returns to scale, which is often
observed, the a; exponents sum to one (ar + a; = 1). This
means that if K and L are both multiplied by A4, then output
will be multiplied by A Typically, a; is about 0.25 and a; is
about 0.75.

(5.3)

This implies diminishing returns to extrainputs of capital or
labour, holding the other input and technical progress constant.
The effects of diminishing returns are avoided by
simultaneously increasing the other input or by technical
progress.

Equation 5.3 can be converted to a growth equation as
follows:

Y: r+a1k+azL (5.4)

where a dot over a variable represents change per unit of time
and r is the rate of technical progress. The rate of growth of
output is the weighted sumof the rates of input growth plus r.
Ifr > 0, growth can occurwithoutany growth ininputs. This is
known as disembodied technicalprogress.

1

For excellent discussions of growth models, see Jones (2002) or Aghionand Howitt (2009).

2 Thistraditional view is sometimes formalised in the neo-classical or Solow—Swan model
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Table 5.1 Output growth (%) attributable to capital, labour and productivity, 1960-89

Source of growth North America? Europeb
Capitalstock per capita 39 43
Capitalquality 7 6
Labour hours per capita 13 -16
Labour quality 17 10
Productivity 24 57
Total output 100 100

(a) Average for United States and Canada.
(b) Average for France, Germany, Italy and United Kingdom.

Source: Dougherty and Jorgenson (1996).

However, econometric studies have found that changes in capital and labour explain only a
small part of economic growth. A large part is explained by the residual element (technical
progress). For example, Aghion and Howitt (2009) estimated that changes in total factor
productivity accounted for two-thirds of the growth of OECD economies between 1960 and
2000, leaving one-third unexplained.

Some growth accounting models now include estimates of the quality of physical capital
and labour as well as the quantity. Table 5.1 shows estimated contributions of the quantity
and quality of capital and labour, and residual productivity growth, to the growth of GDP in
North America and Europe between 1960 and 1989. According to these estimates, changes in
the stocks of capital and labour inclusive of quality changes explained 76 per cent of
economic growth in North America but only 43 per cent of growth in the four large European
countries (where labour hours fell significantly), with residual productivity explaining the
balance in both cases. Almost certainly, in this century, the extraordinary digital technological
advances are responsible for a large part of recent economic growth.

Thus, there remain large unexplained productivity changes broadly associated with changes
in technology. Recent discussions suggest several possible drivers of productivity growth: a
competitive economy open to international trade, investment in human capital through
education, government support for innovation, a democratic and inclusive system of
government which protects property rights and a culture of trust (sometimes described as
social capital). We examine below theroles ofthese various drivers of economic growth.

Economic growthfactors

Natural resources (natural capital). The contribution of natural resources to growth is
complex. Some resources are finite and non-renewable and decline with exploitation.
However, resources may be discovered or economic ways to exploit previously uneconomic
resources may be found. Other resources are renewable and their productivity may depend on
how they are managed. Also, environmental assets depend on the management of wastes.
While the quantity of wastes usually rises with GDP, management usually improves so that
the impact of growth on environmental quality may be negative or positive. Thus, it may not
be clear at any point in time whether the effective supply of natural capital is rising or falling.
Moreover, if the supply is rising, this is generally the result of capital investment or technical
innovation. Partly because of these conceptual and measurement difficulties, natural capital
generally gets less attention than other forms of capital in the economic growth literature.

This was not always the case. In the 19th century, economists such as Malthus and Jevons
were deeply concerned about the impact of population pressures on scarce natural resources,
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notably on agriculture and coal resources. At the start of the 20th century, ten of the 12 largest
companies in the United States were resource-based.?

However, commodity prices fell through most of the 20th century. The major growth
industries such as microelectronics, biotechnology, telecommunications, machine tools and
robots, and computers depended more on human capital than on natural resources. To-day,
the top seven most highly valued stocks on the US stockmarket are technology companies.

However, in this century the emergence of China and India as economic powers, with
relatively few natural resources for their size of populations, has greatly increased the demand
for resources and commodity prices rose to hundred-year highs. In Australia, investment in
energy and mineral resources became major sources ofeconomic growth.

On the other hand, soil degradation and shortage of water are constraints on growth.
Globally there are deep concerns about the impacts of climate warming on resources. Overall,
resources are likely to continue to be major factors in economic growth. Protection of natural
capital will enhance long-run economic growth.

Physical capital. This has four main components: private fixed capital (plant, equipment and
commercial property), residential investment, inventories and public capital investment. Of
these, private fixed investment and public capital investment, including many elements of
economic infrastructure, are the most important determinants of economic growth. The latter
is of course under government control. What are the main drivers of private fixed capital?

Private investment was explained traditionally by a country’s propensity to save. East Asian
countries were cited as examples of cultures that encouraged saving and hence investment.
But investment depends on domestic savings only in a closed economy. Most economies have
been open for a long time. Between 1870 and 1929, savings were a far higher proportion of
GDP in the UK than in the United States, but investment was higher in the United States,
funded largely by British savings. Investment opportunities were greater in the United States
because scale effects encouraged the manufacture of specialised machinery, standardised
goods and interchangeable parts, and the low price of materials relative to labour encouraged
the use of machinery.

Today, there is a world capital market. Foreign capital may cost more than local capital to
allow for regulation and exchange rate risks. Thus, local savings are still important, but they
are not a major constraint on development. Investment depends on the relationship between
the marginal return on capital and the borrowing rate. Investors must be able to obtain an
acceptable after-tax return on capital, with due allowance for risks. Government factors that
influence the return on capital include provision of reliable economic infrastructure, access to
markets, competitive tax rates, security of property and freedom from regulatory risk.
Government may also encourage private investment by subsidies for research and
development (R&D) or by tax breaks for capital investment. However, the Productivity
Commission (2007) found R&D subsidies create limited additional investment.

Labour and human capital. As we have observed, an increase in labour may increase GDP
but result in a fall in GDP per capita. On the other hand, an increase in foreign labour may
raise average GDP per capita but reduce GDP per capita for existing residents. A critical
factor here, though notthe only factor, is therole of human capital.

Human capital refers to “the stock of knowledge, skills and abilities that determine the
labour productivity of an individual”, (Black et al., 2013). This is significantly determined by
the education and training in society. As discussed in Chapter 12, many studies find high
returns to investment in education and training, with an extra year of schooling raising wages
by about 10 per cent. However, as noted there, these results should be viewed with care as

3 Thurow (1996) p. 66.
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some of the estimated gains may reflect unmeasured ability or non-education inputs. Studies
of international rates of economic growth also strongly support the role of education in
growth. Barro (1997) estimated that an extra year of male upper-level schooling raised the
average growth rate in 100 countries by 1.2 percentage points per year. The OECD (2001a)
concluded that, for OECD countries as a whole, “each extra year of full-time education
(corresponding to a rise in human capital by about 10 per cent) is associated with an increase
in output per capita of about 6 per cent”. Hanushek and Woessmann (2010) estimated that, in
OECD countries, school improvements falling within observed existing performance levels
could raise GDP by between $90 and $275 trillion over 80 years to 2090.

Institutional capital. This refers to the capacity of a country’s institutions to create the
conditions for economic growth. Two critical conditions are necessary to encourage
innovations, entrepreneurial activity and investment in the application of technology.

One is a secure and lawful environment, including established property rights, rule certainty
and tax stability. Lawlessness, crime and violence, along with an unpredictable judiciary, are
major impediments to economic growth. Drawing on the results of a survey of 3600 firms in
69 countries, the World Bank (1997) concluded that a sound and secure institutional capacity
is a major determinant of investment and economic growth. Aghion et al. (2008) found a
significant correlation between economic growth and democracy. In their very readable book,
Acemoglu and Robinson (2013) describe how government institutions, including the rule of
law and property rights, dramatically affect economic outcomes across countries.

The second critical condition is competitive and open markets. While we discuss below
arguments for and against market competition as an incubator of innovation, we find that,
overall, competitive markets are much more innovative than monopolistic or protected
markets. Trade openness encourages specialisation, increases market size and opportunities
for scale economies, technology transfers and knowledge spillovers. American citizens have
long benefited from economies of scale and low prices of the large free trade area of the
United States. By contrast the populations of South American countries suffered from the
small markets and high prices in their closed economies.

Social capital. Whereas institutional capacity is about rules and systems, social capital is
about social norms and relationships and especially about the amount of trust and cooperation
in society. Fukuyama (1999) defines social capital as ‘an instantiated set of informal values or
norms shared among members of a group that permits them to cooperate with one another’.
Putnam (2000) defines the concept as ‘social networks and the norms of reciprocity and
trustworthiness that arise from them’.

Bowles and Gintis (2002) argue social capital reduces transaction costs that impede
markets, allows informal institutions for credit and finance, encourages recognition of the
social costs of private actions, encourages effective political participation and gives
credibility to policy announcements of government. A high level of trust allows governments
to reduce the amount of regulations and encourages citizens to invest over longer terms . The
role of the mafia in crippling economic development in Southern Italy for centuries is a
classic example of the destructive impacts of poorsocial capital.

Aghion and Howitt (2009, pp. 422-425) provide an excellent summary of the empirical
issues in testing these hypotheses and of recent empirical studies. A prime issue is how to
measure social capital. This is typically done by measures of club membership or by surveys
that report the amount of trust that citizens have in each other. Then, if economic growth is
correlated with this measure of social capital, there is the issue of causality. Does trust create
economic growth or does growth create trust? The econometric response to this is to try to
find an instrument that is correlated with trust, for example genetic resemblance, that cannot
be a function of economic growth. OECD (2001a) reviewed several studies and found that
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social capital tends to reduce poverty and anti-social behaviour, improve health and increase
longevity. Aghion and Howitt (2009) also cite several studies showing a relationship between
economic growth and trust in the society, but few have shown the nature of the causality.
Guiso et al. (2005) is cited as one of the few that suggesttrustis a positive factor for growth.

If social capital is important, what determines the amount of it in a society? History and
culture are important. So is education. Secondary education allows people to participate fully
in society, increases employability and reduces anti-social behaviour (see Chapter 12). As
Glaeser et al. (2001) observed, many individuals invest in membership of social networks
because they see the economic as well as social benefits.

Government also has a major role. An inclusive and compassionate government can
significantly enhance social capital. On the other hand, social capital declines with social
polarisation, discrimination, inequality, an absence of social security and arbitrary
government actions.

Optimal and Efficient Economic Growth

The optimal rate of economic growth is the rate that maximises the welfare of citizens over
time. This is rarely the highest achievable growth rate. The Soviet Union under Stalin in the
1930s and the People’s Republic of China under Mao Tse-Tung in the 1950s and 1960s tried
to increase economic growth by shifting resources into capital formation and away from rural
production. Millions starved in the process.

Although productivity improvements may provide some painless economic growth, growth
in future consumption generally requires some sacrifice of present consumption (unless
capital is wholly externally financed). Economic growth may also be maximised in a low tax
and benefit environment that rewards the successful but leaves behind the less productive.
And it may be maximised in the short run by ruthless exploitation of natural resources. To
determine an optimal rate of economic growth we need a social welfare function that weights
consumption across generations.

We focus here on the more modest objective of achieving an efficient rate of economic
growth. Drawing on the concept of Pareto efficiency, the rate of economic growth is efficient
when resources cannot be reallocated across time periods to make one person better off
without making someone else worse off. The analysis of efficiency over time is similar to the
analysis of efficiency at a point in time. In both cases, the necessary conditions for overall
efficiency are: efficient consumption, efficient production, and product mix efficiency.

Consumption efficiency. In Figure 5.1a overleaf the line 4B shows the consumption
available to an individual, Amy, in two periods. The slope of AB is the marginal rate at which
consumption in one period can be exchanged for consumption in the next. The slope equals
— (1 + r) where r is the real return on savings. Suppose that » equals 5 per cent: if Amy
forgoes $100 of consumption in the first period, she can obtain $105 of consumption in the
second one.

The indifference curves (/;) show combinations of consumption in the two periods between
which Amy is indifferent. These curves are usually convex because the lower the level of
consumption in any period, the greater the compensation required for a further sacrifice of
consumption in that period. The slope of the indifference curve at any point shows the
marginal rate at which Amy is willing to exchange consumption now for consumption later.

To maximise her utility, Amy aims for the highest feasible ind ifference curve. She achieves
this by borrowing or lending so that the marginal rate at which she is willing to exchange
present for future consumption equals the rate of exchange between present and future
consumption in the market (point S). At any other point on the 4B line she could increase her
utility by changing her consumption pattern. The same principle applies to all consumers.
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Consumption next year

Consumption this year Consumption this year

(a) An individual's inter-temporal choice (b) Efficient economy-wide output and consumption

Figure 5.1 Efficient inter-temporal markets

Although individual budget lines vary with income, in a co mpetitive market there is a market-
set rate of exchange between present and future consumption and the slope of all such budget
lines equals this exchange rate —(l1+r). This implies the condition for inter-temporal
consumption efficiency—the marginal rate of substitution between future and present
consumption (MRS) of all individuals =—(1 + r) and is the same for all individuals.

Production efficiency. In Figure 5.1b the curve PP shows the combinations of consumer
goods that an economy can produce in each period. Firms can increase output of consumer
goods in period 2 by producing more capital goods and less consumer goods in period 1. The
slope of the PP curve reflects the marginal rate at which present goods can be transformed
into future goods. With declining returns to capital applied to fixed resources, the PP curve is
concave. Firms invest so long as the return on investment is sufficient to pay for the
investment. The marginal rate at which firms use resources to transform current goods into
future goods (MRT) must equal the price of transformation, the market rate of interest. Faced
with a real interest rate r, all firms maximise the present value of their profits by choosing a
level of output, such that MRT = —(1 +r).

Overall inter-temporal efficiency requires that the marginal rate of substitution of future for
present consumption must equal the marginal rate of transformation of present into future
goods with both equal to — (1 + 7). This is also illustrated in Figure 5.1b. The indifference
curve here represents a notional social indifference curve (SIC) between present and future
consumption. At the margin, SIC must be tangent to AB (because MRS is equal for all
individuals). The point C is a Pareto-efficient outcome. At C, the marginal rate at which
present goods can be transformed into future goods equals the marginal rate at which all
consumers are willing to exchange future for present consumption. The desired savings by
households are just sufficient to finance the desired borrowing by firms . Individuals borrow to
equate their MRS between period 1 and 2 to —(1 + ). At point D, there would be too little
consumption this year; at point E, there would be too little consumption next year.

Conclusion. This analysis shows the necessary conditions for efficiency over time. However,
it does not consider inter-generational or equity issues more generally or environmental
outcomes. Nor does it explain what determines the key drivers of economic growth: capital
investment and technical innovation. We also need to discuss whether markets or government
produce efficient and equitable economic growth. We turn to these issues below.
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Markets and Economic Growth

In this section we examine first how markets establish the quantity of physical capital stock
and its price (the rate of interest). We then discuss the drivers of innovation. Finally, we
discuss whethermarkets produce an efficient rate of economic growth.

The quantity and price of physical capital

The amount of capital stock in a country is a function of the demand for, and supply of,
capital. Investment, a flow variable, refers to the change in the capital stock. The rate of
interest is the price of capital.

Figure 5.2a shows how the quantity and price of capital (the rate of interest payable for
capital) are determined in a closed economy. The demand for capital curve slopes downward
because firms can profitably employ more capital when the price is low. The locus of the
curve depends on profit opportunities and technology. The supply of capital curve represents
the savings decisions of households. At higher interest rates, each dollar of consumption
deferred yields more consumption in the following period. Thus, households are usually
willing to save more at higher interest rates.* The locus of the supply curve is a function, inter
alia, of household incomes. In period 1, the demand for capital and the supply of savings are
in equilibrium at quantity K; and interest rate ;. If the supply of saving increases in period 2
(with no shift in demand), there is a new equilibrium quantity of capital stock K at a lower
rate of interest r2. Capital investment is the difference between K> and K, plus any investment
required to offset depreciation of K; stock.

Figure 5.2b includes international savings. For small open economies, such as Australia, an
elastic supply of international funds is available at the international lending rate allowing for
local exchange rate and other risks (#r). Thus, the supply of international capital lowers the
rate of interest from rp to rr. The total capital stock rises from Kp; to Kr. However, capital
stock financed from local savings falls from Kp; to Kp>. The fall in the price of capital
provides a benefit to firms equal to area »p ADrr.
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Figure 5.2 Quantity and price of capital (the rate of interest)

* This statement is based on the substitution effect ofhigherinterest rates. High interest rates also haveincome
effects. For given savings, higher interest rates increase income in the next period. This may have thereverse effect
of discouraging saving.
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On the other hand, domestic savers lose a surplus equal to area rp ABrr. The net efficiency
gain to the local economy is area ABD.5 For small economies the rate at which international
capital can be attracted to a country is often a more important determinant of capital
investment than the level of domestic savings.

Markets and innovation

The capitalist system is remarkably good at creating innovation. In competitive markets,
prices constantly transmit new information about consumer demands and new incentives to
producers. Competition pushes resources from low productivity or value activities to higher
ones. Unlike in the static model, technology is not a given. Firms face continuous change and
continually seek innovation in the form of new products or processes. Under competition,
innovation is mandatory for survival of the firm. Competitive firms create new products,
improved quality and product differentiation. Also, new technology is likely spread faster
under capitalism than under other systems because innovators have an incentive to
commercialise their knowledge in some way. Entrepreneurs bring the new concepts and
processes into use.

A key feature of the innovative process is ‘creative destruction’—a term first employed by
Schumpeter (1943). Creative destruction refers to the entry and exit of firms into markets.
Quality-improving innovations lead to new products displacing existing products and new
firms replacing old ones. Schumpeter’s concept of competitiveness has several features of the
competitive model (many participants, low barriers to entry and limited long-run excess
profits). However in Schumpeter’s world, most products are differentiated and production
techniques are rarely identical. Indeed, imperfectly competitive markets are an inevitable
result of technical innovations. As Schumpeter (1943) observed:

Entrepreneurial profits are the prizes offered by capitalist society to the successful innovator ...
The introduction of new methods of production and new commodities is hardly conceivable with
perfect and perfectly prompt competition from the start. And this means that the bulk of what we
call economic progress is incompatible with it. As a matter of fact, perfect competition is and
always has been temp orarily suspended whenever anything new is being introduced ... even in
otherwise perfectly competitive conditions.®

Porter (1990) also argued strongly for the role of innovation in creating economic growth.
Firms must possess a competitive advantage in the form of lower costs or differentiated and
preferred products. To achieve this advantage, an economy must continually upgrade
capabilities and technology. In Porter’s words, national competitive advantage:

grows out of the capacity of a nation’s firms to improve and innovate relentlessly ... A nation’s
firms must relentlessly improve productivity in existing industries by raising product quality,
adding desirable features, improving product technology, or boosting production efficiency ... At
the same time, an up grading economy is one which has the capability of competing successfully
in entirely new and sophisticated industries.’

However, in some contrast to Schumpeter, Porter stressed the importance of competitive
product markets to innovation: ‘among the strongest empirical findings from our research is
the association between vigorous domestic rivalry and the creation and persistence of
competitive advantage in an industry’.® Domestic rivalry stimulates new rivals through spin-

* To translate investment into economic growth, suppose that net investment (gross investment less depreciation) is

15 per cent of GDP and that theaverage real rate ofreturn on capital is 12 percent. With a constant labour supply,
GDP would grow by 1.8 per cent per annum.

¢ Schumpeter (1943)pp. 104,107

7 Porter(1990)p. 621.

¥ Ibid.,p.117.
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offs, creates and attracts factors, upgrades home demand, encourages and rewards related
industries. As examples of successes of the competitive market model, Porter cited the
pharmaceutical industry in Switzerland, chemicals in Germany, computers and software in the
United States and electronics in Japan. It might be added that arguably, Australia’s most
competitive domestic industry—the sports industry—is also one of its most successful
international businesses. On the other hand, industry cartels reduce productivity and
international market share. Examples are the Swiss watch industry, the German camera
industry and the Australian coastal shipping and steel industries.

Research summarised by Aghion and Howitt (2009, Chapter 12) generally supported the
case for product market competition, for example Nickell (1996). However, the results
depend on the circumstances with better results in more technically advanced sectors. Aghion,
Blundell et al. (2006) estimated the impact of industry entry rates on total firm productivity
using panel data with 32 000 annual observations of firms in 166 different four-digit
industries from 1980 to 1993 in the United Kingdom. They found that high entry rates
increase the productivity of firms near the technology frontier but had little or negative impact
on productivity of firms further from the frontier. Aghion, Burgess et al. (2006) report on the
effects of de-licensing entry in India based on an annual panel of 24 000 observations in 85
industries over 18 years. They found that de-licensing increased the dispersion of output but
did not actually increase entry.

In summary, competition is a strong force for innovation, investment and economic growth.
Sustained productivity increases depend on the competitiveness of the economy. The
incentives range from entrepreneurial profits to sheer survival. Protected monopolies are
generally less creative than more competitive industries. But the competition that creates
economic growth is not perfect competition. Although some rewards for innovation can be
viewed as economic payments to entrepreneurs for time, ingenuity and risk, successful
innovation often produces supernormal profits and an imperfectly competitive market.

These findings have some significant policy implications. Government may have to provide
some protection for innovation by way of patents. However, generally, it should not only
police anti-competitive behaviour among incumbent firms, it should also actively ensure that
there are minimal barriers to entry and exit. And as Aghion and Howitt (2009) observe,
complementary policies should help labour and capital move from laggard sectors to
advanced sectors. In addition, they observe, as do most economists, that policies of supporting
‘champion’ firms to lead national innovation are unlikely to be successful.

Do markets produce efficient economic growth?

So competitive markets (though not perfectly competitive markets) drive growth, but do they
produce an efficient rate of economic growth? It can be shown that perfectly competitive
markets would achieve the three key conditions (consumption, production and overall
economic efficiency) necessary for a Pareto-efficient inter-temporal allocation of resources
just as they would for an efficient static allocation of resources. Where there are perfectly
competitive markets for all goods, including future goods, individuals can borrow or lend at
the inter-temporal price (the interest rate) and no firm or individual has independent power
over any price. All agents face the same set of prices, including the same interest rate. To
maximise utility, all consumers substitute marginal future consumption for present
consumption at the unique relative price provided by the interest rate. To maximise profits, all
firms use resources to invest in future output up to the point at which the marginal rate of
return equals this same rate of interest. Because households and firms make their marginal
inter-temporal decisions (for consumption and production) in accordance with the same
relative price of present and future goods, the marginal rate of substitution of future for
present consumption equals the marginal rate of transformation of present into future goods.
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Market failures. However, all the market failures that occur in a one-period world occur in a
multi-period world. Indeed, some failures are more significant in a long-run world. Firms
under-invest in goods with substantial positive externalities. Thus, they tend to under-invest
in areas of economic infrastructure such as power, water, transport and telecommunication
networks. Firms are also likely to over-exploit common property resources and to create
pollution and other negative externalities, thus reducing the productivity of natural resources.

Another important long-run market failure is under-investment in human capital and
technology. Firms under-invest when investment produces benefits to third parties, which is
typically the case with education and training. Baumol (2002) estimates that on average less
than 20 per cent of the total economic benefit of innovations accrues to those who invest in
making them happen. The rest of the benefit spills over to the society at large. Public
investment in knowledge is particularly important because of the non-rival nature of
knowledge (Dowrick, 2003). Protecting new ideas by patents creates monopoly powers for
the holders and constrains theuse of a non-rival good that can be used as an input to generate
further knowledge and products.

We have also observed that innovation requires some product differentiation and produces
supernormal profits. These innovations create imperfectly competitive markets. The optimal
degree of departure from perfect competition is a difficult policy issue. Baumol (2002) argues
that oligopoly is the industrial structure that best fosters productive innovation. On the other
hand, Porter (1990) and Aghion and Howitt (2009) contend, with significant evidence, that
innovation is maximised in a competitive industrial structure.

A classic inter-temporal issue is whether people make well-informed and efficient savings
decisions. Pigou (1920) traditionally and behavioural economists Diamond and Vartiainen
(2007) recently have conjectured that many individuals are short-sighted, undervalue future
consumption and save too little. This would raise interest rates and reduce capital formation
and economic growth. On the other hand, many people save as a precaution against adverse
events, not just to optimise inter-temporal consumption. Precautionary saving lowers interest
rates and raises investment and economic growth. Which distortion has the larger impact on
savings and flow-on consequences foreconomic growth is hard to tell.®

In summary, in competitive markets firms innovate and invest in new products so long as
the rate of return satisfies savers. In principle, there is equilibrium in the capital market as
investors and savers make all desired trades. This would produce an efficient rate of economic
growth. However, the supemormal profits and imperfect competition that result from
innovation may lead to inefficiency in the allocation of resources. More importantly, all the
market failures that occur in the static model also occur over time. In addition, firms under-
invest in economic infrastructure and education, which are basic drivers of economic growth.
Further, in the absence of regulations markets would almost certainly over-exploit natural
resources.

Government and Economic Growth

We now discuss how government can contribute to the main forms of capital that, along with
technical innovation, drive economic growth. We also consider how government may
adversely impact on growth. Finally we examine empirical studies of the relationship between
growth and government.

Institutional capital, the provision of a safe and lawful trading environment and open and
competitive economies, is pre-eminently the responsibility of government. As we have seen

° Another concem is that market interest rates reflect the views of current participants in the market and not the
interests of future generations. This may lead to higher interest rates and encourage current consumption of
resources at theexpense of future consumption.
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so dramatically in recent years, confidence in the security of the financial sector is crucial to
the mobilisation of savings and the efficient deployment of scarce capital resources.
Economies need a national financial system and prudential supervision that will ensure the
safety and soundness of financial institutions, while also allowing for competition and new
entrants into the market. In addition, an open and competitive trading environment and liberal
trade, capital markets and investment regimes are essential for economic growth. But markets
are not automatically competitive. As Porter (1990, p.62) observed, ‘Few roles of government
are more important to the upgrading of an economy than ensuring vigorous domestic rivalry’.

Investment in physical capital in the form of economic infrastructure (such as energy and
water supply, transport and communication facilities) is another major responsibility of
government. As we have observed, firms under-supply such goods or, if they provide them,
may try to create monopolies or exploit market power in one or other way. Note, however,
that government responsibility for the provision of economic infrastructure does not
necessarily imply public ownership of infrastructure enterprises. As we see in Chapters 18
and 19, public infrastructure can be supplied in many ways.

Some economists, for example Thurow (1996), argue that the provision of public infra-
structure is strongly correlated with private productivity growth in many countries, and that
this is an additional argument for government involvement. However, despite many macro -
econometric studies of the possible external productivity benefits of public infrastructure, the
size of these benefits remains questionable.!? Cost—benefit analysis remains the best method
for evaluating optimal investment in infrastructure.

Government also has a major role to play in the development and maintenance of human
capital through education and health services. Public investment in education is required
because markets undersupply education for three main reasons—the public good/positive
externality nature of education, capital market imperfections and inequities in market
provision. However private agents also gain substantially from investing in education, so the
public gain needs to be identified (see Chapter 12). Some publicly financed health services
are also required to ensure the basic health and fitness of the workforce.

In addition, firms under-invest in research and development because they cannot capture all
the positive spin-offs from research findings. Also, technical knowledge has some non-rival
features of a public good. Its use by one agent does not preclude its use by another agent,
although this may reduce its profitability. Thus there is a strong public interest in research and
development. Granting private property rights (patents) in discoveries is needed to encourage
research. Also, governments may invest directly in research and development or subsidise
privately funded research and development. These expenditures have produced large benefits
in agriculture and telecommunications.!! However determining the optimal amount of public
funding of research is extremely difficult given the uncertainties of the outcomes.

Government must also protect natural capital. An economy may increase output in the
short run while depleting its natural resources. However, standard national income accounts
do not record depreciation of natural resources. In the long run, depletion of natural resources

10Using macroeconomictime series data, Aschauer (1989) estimated that the elasticity of GDP with respect to public
investment was about 0.4 in the United States, which implied a very highrate of retum to public investment.
Others, forexample the World Bank (1994a), have questioned the methodology used and the results gained. Lau
and Sin (1997)estimate that the elasticity is about a quarter of Aschauer’s estimate, but conclude that the
externality benefits from investment in public infrastructureare positive. The practical conclusion s that the supply
of economic infrastructure should be determined by microeconomic (cost—benefit) studies rather than by
macroeconomic assumptions.

""In the 19th century, governments built the world’s first telegraph lines. Recently, the US Department of Defense
largely funded the Intemet for thefirst 20 years of’its life. Alsoin recent times, publicly funded research
contributed greatly to increases in agricultural productivity, especially in less developed economies.
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may reduce living standards. Given market failures in environmental resource use, efficient
use of environmental resources is a major function of government (see Chapter 13).

Finally, government must maintain social capital through provision of social security
services, basic health and education services and an income transfer system that reduces
social inequalities. It also has a cultural leadership role. An inclusive and tolerant government
supports social capital; a divisive and intolerant government can destroy it.

Government actions that reduce economic growth

Government can also reduce economic growth. Obviously, it may fail to perform efficiently
the functions just described. Also, government expenditure, taxes or public policies may be
inefficient. Government may allocate too few, or too many, resources to public goods.
Government regulation of trade and industry, anti-competitive policies, output and price
controls and other regulations may undermine investment and innovation. And more
fundamentally, an extractive and corrupt government undermines private trade and
investment (Acemoglu and Robinson, 2013). Here we highlight four issues.

The first issue is potentially excessive public expenditure. Public expenditure on goods and
services nearly always crowds out some private expenditure either by direct competition for
resources or via a reallocation of expenditure from the private to the public sphere. This is
true of tax-financed or deficit-financed expenditure. Government borrowing tends to raise
interest rates. This reduces private investment unless there is a strong multiplier effect of
public expenditure. Saunders and Klau (1985) reviewed several econometric models and
concluded that, although public expenditure generally stimulates the economy in the short
run, borrowing usually crowds out some private investment. However, if the public projects
are efficient (obtain high social rates of return), the crowding out of some private expenditure
is not necessarily inefficient.

Second is the related issue of taxation. Taxation generally reduces the supply of capital and
labour. In so doing, it often creates economic (deadweight) losses (see Chapter 27). From an
economic growth perspective, taxation of income may discourage entrepreneurship, savings
and investment, and labour supply. Taxation of capital and labour reduces the net return to
capital and labour respectively and encourages factors of production to move from heavily
taxed sectors to less heavily taxed (and less productive) sectors, including leisure. 2

The third issue is income transfers. High personal benefits, for example for unemployment,
disability and retirement, may reduce the labour supply. Following a wide-ranging survey of
the impacts of benefits in Australia, Gruen (1982) concluded that ‘an improvement in welfare
benefit provisions can have fairly substantialeffects both on the number claiming benefits and
on the economic behaviour of potential claimants’.

Fourth, government is often a relatively inefficient producer of goods and services (see
Chapters 16 and 18). The reasons include the lower level of competition, weaker incentives
for efficient allocation of capital, greater operational constraints (e.g. audit responsibilities
and wage controls) and slow responses to market changes.

However, an important caveat is in order. Many government policies or actions that
decrease growth of GDP may on balance enhance social welfare. This is especially the case
for some income redistribution policies. This is another version of the efficiency—equity trade-
off that is pervasive in public economics.

2T hese generalisations must be treated cautiously because the income effects oftaxes may offset the substitution
effects and cause labour to work longer hours (see Chapter 26)!
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Economic growth and government: evidence

There are many kinds of evidence on the relationship between economic growth and
government. Much is relatively casual. For example, some observers contrast the high growth
rates of East Asian countries with the slower rates of African countries and attribute this,
among other factors, to the smaller role of government in East Asia. On the other hand,
Stiglitz (1996) observes that governments have played a major role in some success stories
and cites Japan and South Korea.

More formally, the World Bank (1997) drew its conclusions on the importance of
institutional capacity from a wide-ranging survey of businesses operating in 69 countries.
Porter (1990) likewise drew his conclusions about markets and economic growth from survey
data. In Chapters 16 and 18, we report on various studies of the efficiency or otherwise of
government as a provider of services. Aghion and Howitt (2009) report on industry-wide
studies of the factors determining total factor productivity. Such sources can provide
important insights into the economic growth and the role of government.

However, the dominant form of analysis has been cross-country econometric studies of the
determinants of economic growth. These studies typically attempt to explain differences in
the average rate of growth in GDP per capita in a large number of countries over a sample
period using cross-sectional regression analysis. The independent variables may include
government expenditure or tax revenue, the openness of the economy, levels of education,
investment as a percentage of GDP, and geographic and even religious variables.

Sachs and Warner (1997) is an example of such a study. As shown in Table 5.2. Sachs and
Warner found that 11 variables explained 84 per cent of the variance of growth per capita in
83 countries between 1965 and 1990. All variables have a plausible sign and are significant,
or nearly so, at the 95 per cent level of significance (the z-statistic is greater than 1.95).

In relation to government, Sachs and Warner found that economic growth was correlated
positively with openness of the economy to trade, government saving (current re venues less
current expenditures) and an index of institutional quality (an average of sub-indexes for the
rule of law, bureaucratic quality, corruption and the like).!3

Table 5.2 Cross-country model of economic growth per capita 1965-19902

Independent variable Estimated t-statistic
oefficient
LnGDP per economically active personin 1965 -1.5 (-6.5)
Share of years open, 1965-90 10.9 (3.7)
GDP in 1965 times share of years open -1.1 (-3.0)
Growth of economically active population - population growth 0.7 (1.9)
Centralgovernment budget balance (saving) 1970-90 0.11 (5.2)
Institutionalquality index (1980) 0.32 (3.8)
Tropics -0.8 (-3.0)
Landlocked -0.6 (-2.3)
Share of natural-resource exports in GDP, 1970 -3.9 (-4.0)
Life expectancy 0.3 (2.8)
Life expectancy squared -0.0026 (-2.3)
Adjusted R? 0.84

(a) Based on 83 countries with a mean growth of 0.33 per capita.
Source: Sachs and Warner (1997).

"3 The data forthese indices were drawn from the International Country Risk Guide.
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Sachs and Wamer also found evidence for the conditional convergence theory of growth—
holding constant other factors, such as government policy and investment, less developed
countries grow faster than more developed ones. On the other hand, growth was lower in
tropical countries (with poor soils and poor health), in landlocked countries (with low trade)
and in resource-based economies. Curiously, the authors do not explain why they excluded
two variables that they earlier found to be significantly correlated with economic growth.
Sachs and Warner (1995) reported that economic growth was correlated positively with the
share of total investment in GDP and negatively with the share of government consumption.

This kind of analysis requires careful interpretation, especially when an independent
variable may be determined jointly with the dependent variable. Examples are the two-way
relationships between economic growth and investment or between growth and human
capital. A correlation does not prove that investment or human capital causes economic
growth. The causal relationship might be in the reverse direction. Alternatively, both
correlated factors may be caused by a third variable.'* Another problemis multicollinearity —
a correlation among explanatory variables. For example, high rates of investment tend to be
correlated with education and openness. If independent variables are correlated, the precision
of the estimated coefficients is reduced. If they are omitted, the model may be specified
imperfectly and an estimated coefficient may pick up some of the impact of the omitted
variables.

Other statistical problems include the sample set (which countries and years to include), the
measurement of some variables such as openness, functional formbecause some relationships
may be non-linear, parameter variability and limited degrees of freedom due to the small
number of observations relative to potential explanatory variables. For example, analysing
economic growth in 100 countries from 1960 to 1990, Krueger and Lindahl (2001) found that
education and human capital stocks are an important factor in economic growth. However,
this finding was driven mainly by the role of education in less developed countries. In their
analysis, the relationship between education and economic growth was less clear in OECD
countries. Aghion and Howitt (2009) found that the role of education depends on the stock of
human capital and the proximity of the economy to the technological frontier. Primary and
secondary education is important for countries that can import technology. Investment in
higher education is important for countries close to the technological frontier.

Table 5.3 summarises the results of other cross-country growth studies with a focus on the
role of government. Durlauf et al. (2005) provide a comprehensive list of such studies.

For the reasons just cited, conclusions must be drawn cautiously. However, the following
conclusions appearvalid:

1. There is general support for the theory of conditional convergence. However, when low-
income countries do notachieve the necessary conditions (adequate physicaland human
capital) for economic growth, they fail to converge on higher-income countries.

2. Economic growth is usually positively associated with the quality oflocal institutions, the
rule of law, open economies and the share of output allocated to investment generally and
to investment in education (human capital improvement) specifically.

3. There is some evidence that economic growth is inversely related to the shares of
government consumption expenditure and taxation in GDP, butthe evidenceis not
conclusive. Microeconomic studies ofthe impacts of'taxation on investment and labour
supply provide strongerevidence of the negative impact of government on economic
output (Temple, 1999).

' Technically, the simultaneous problem can be resolved if we can find exogenous variables to use as instruments.
However, there are few such variables in cross-country data sets.
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Table 5.3 Selected studies of growth rates of per capita income and role of government

Study Sample

Main results for the role of government

Barro (1991) 98 countries, 1960-85

Dowrick (1992) Sample of OECD countries,

1960-85

Engenand
Skinner (1992)

107 countries, 1970-85

Tanziand OECD and newly
Schuknecht industrialised countries,
(1995) 1975-90

Cashin (1995) 23 developed countries,

1971-88

Dowrick (1996) 116 countries, 1950-90

Growth positively related to initialhuman capitaland measures of political stability.
Inversely related toinitialper capita GDP, proxy for market distortions, share of
government consumption in GDP

Output growth is inversely related to the share of personalincome tax in GDP

An increase of 2.5 percentage pointsin the share of tax reduced long-termoutput by
0.18 percentage points

Economies with low increasesin public spending have lower unemployment, are more
innovative (have more patents), and have smaller black economies

Productive public spending, including public investment and transfer paymentsthat
raise private investment, increases economic growth. Distortionary taxes that reduce
the marginalreturn to private capitaldampen economic growth

Economic growth is positively related to government consumption up to a level of
around 12 per cent of GDP and negatively related at levels above about 18 per cent of

Growthis positively correlated with the rule of law, the openness of the economy and
the degree of capitalism. No measure of government spending was found to affect

GDP
Sala-1-Martin About 100 countries,
(1997) 1960-90

growth in a significant way
Barro (1997) 100 countries, 1960-90

Growthis related positively to schooling, rule of law, a democracy index, life

expectancy and terms of trade. It is related negatively to initial GDP, fertility rates
and public consumption expenditure

Box 5.2 Economic growth and government in Australia

Over the last 60 years the Australian economy has experienced
relatively high growth rates. From1960 to 1974, GDP grew at a
high average rate of nearly 5 per cent per annum. Over the
next 20 years to the mid-1990s, the average rate of growth fell
to around 3 per cent per annum. Since the mid-1990s, the
growth rate has averaged over 3 per cent per annum. The
economy was not significantly affected by the Asian meltdown
in 1998, the slowdown in OECD economies around the turn of
the century or the globalfinancial crisis which started in 2007.
These generally high rates of growth reflect, among other
factors, a rich resource endowment, high immigration and a
high level of institutionalcapital.

In the 1960s, general government expenditure was below
30 per cent of GDP. It rose to around 35 per cent of GDP in the
early 1970s and has fluctuated around this levelsince then.
Some criticsargue that this reduced growthrates in the late
1970’s and 1980’s, However, by OECDstandards, government
expenditure is modest (Chapter 2). Recent growth rates have
been achieved without a significant decline in government
expenditure as a proportion of GDP.

Starting in the early 1980s, the Australian economy has been
substantially deregulated. Major features were the floating of
the exchange rate in 1983, large-scale privatisation programs
and the introduction of national competition policy in 1996
(see Chapter 14). Several reports by the Productivity
Commission have argued plausibly that high growth rates since
the mid-1990s are attributable to the more competitive
environment.

In recent years, economic growth has been greatly
facilitated by the extraordinary ratesof growthin East Asia,
most notably in China, and by related growth in the resources,
education and tourismsectors.

The role of government in this has been more as facilitator
thandriver. Australia is seen as having stable institutions, laws
and property rights which encourage private capital
investment. Public investment in education and health provide
a capable and healthy productive workforce. On the other
hand, there is a view that government should have invested
more on public infrastructure.
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Conclusions

The major factors that enhance economic growth are sound legal and financial structures that
encourage capital investment, a high level of human capital and its corollary investment in
education (and in health), bountiful natural resources and its corollary preservation of the
environment, a domestically competitive economy and an open economy with liberalised
trade. There is also some evidence that democracy and a high level of social capital enhance
economic growth.

Markets are a prime source of capital investment and innovation. However, government has
the major responsibility for ensuring that these key conditions for economic growth are
achieved. But government must also be mindful of other social objectives, notably creating
and maintaining a socially justsociety and a sustainable economy in the long run.

Summary

e Economic growth depends principally oninvestment in e Government has animportant role in providing the
physicaland human capital and on innovation. Private institutional, socialand human capitalnecessary for
investment and innovation depend on sound legal and economic growth. Government functionsinclude providing a
financial structures and an open and competitive economy safe and lawful environment, ensuring markets work fairly,
that encouragestrade and entryinto, and exit from, promoting domestic competition and internationaltrade,
industries. addressing market failures, and protecting naturalcapital

« The rate of economic growth is efficient when the rate at and investment in economic infrastructure, education,
which consumers want to substitute future for present goods science and technology, and the health of the population.
equals therate at which the economy can transformpresent e Government may also slow down economic growth though
into future goods. high government expenditure and taxes. Poor regulation

« However, this concept of efficiency s limited because may restrict competition, stifle innovation and add to
innovation is taken as given. industry costs. Growth is usually lower in highly regulated

« Competitive marketsare a dynamic force for investment economies, in closed economies and in countries that failto
and innovation. However, the process of innovation creates protect private property.
supernormalprofits and the risk of imperfect competition. o However, government also has other socialobjectives,

o Also, private firms may under-invest in public goods, notably creating and maintaining a socially just society and
including economic infrastructure, technology and a sustainable economy in the long run which may involve a
education. They may also over-exploit resources. trade-off with short-termeconomic growth.
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Questions

1. Can a country have a high level of income and a low
rate of economic growth or vice versa? If so, give
examples and explain why.

2. Whatare the technical economic conditions necessary
for an efficient rate of economic growth? What are the
limitations of this concept?

3. Is an efficient rate of economic growth always the
same as an optimal rate of economic growth? Are
high rates of economic growth always betterthan low
rates?

4. Do high levels of domestic savings create high rates
of economic growth?

5. Whatkinds of markets contribute most to economic
growth? Whatis the evidence? What policy
conclusions can be drawn?

Further Reading

Acemoglu, D. and Robinson, A. (2013), Why Nations Fail:
The Origins of Power, Prosperity and Poverty, Random
House.

Aghion, P. and Howitt, P. (2009) The Economics of Growth,
MIT Press, Cambridge, M A.

Bouis, R., Duval, R. and Murtin, F. (2011) The Policy and
Institutional Drivers of Economic Growth across OECD
and Non-OECD Economies: New Evidence from Growth
Regressions, OECD Economics Department Working
Papers, No. 843, OECD, Paris.

Durlauf, S.N., Johnson, P.A. and Temple, J.R.W. (2005)
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6. Whatrole does government have in facilitating

economic growth?

7. How may government have an adverse effect on

economic growth?

Does higher government expenditure increase both
economic output and growth?

9. Do lower interest rates increase growth by increasing

investment?

10. Given thatinvestment is a function of profit, does a
tax on profit reduce investment and economic
growth?

11. What problems arise in trying to estimate the effect of
government activity on economic growth from
econometric cross-country studies ofeconomic
growth?
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Valuing Individual
Preferences

Utility and its measurement lie at the heart of political economy.

Jules Dupuit

Individual Preferences and Utility ¢ Deriving Demand Curves from Preferences and Budget Constraints
¢ Valuation Principles Further Considered ¢ From Valuation Principles to Practice

French engineer, observed over 170 years ago, the valuation of individual preferences

lies at the heart of the economic approach to public policy. What do people want?
How are their preferences valued? In this chapter we discuss the concepts of preferences and
how they can be valued in monetary units. It should be noted that monetary units are adopted
as a practical measure. We could measure preferences in bottles of rum like the early British
settlers, but dollars are much more practical. These measures of preference provide the
fundamental elements from which public policy can be constructed.

As a starting point, we may suppose thatthe value ofa good to someone is the price that he
or she is willing to pay for it. More precisely it is the maximum price. This represents the
value of other goods that he or she is willing to give up for the new good. This is generally
viewed as a sensible approach. Nevertheless, complications arise and must be dealt with.
First, the value of something is notunique; it depends on the quantity consumed. The value of
the marginal item consumed may be a lot less than the average value of the good. Second, the
price that someone is willing to pay for a good often depends on their income. If a person’s
real income changes, he or she may place a different value on a good. Third, there may be no
observable price for some goods,notably for non-market goods.

In this chapter we discuss mainly conceptual issues in valuing goods. The first section
describes the nature of preferences and the utility or wellbeing of individuals. We then discuss
how to derive demand curves from preferences. The third main section discusses valuation
principles in more detail. Finally, we discuss how to put these valuation principles into
practice focussing on standard issues in estimating individual demand in markets. In Chapter
11 we discuss various practical issues of estimating individual preferences using other
revealed or stated preference methods.

Respect for individual values lies at the heart of democracy. And as Dupuit (1844), a
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Individual Preferences and Utility

The standard economic theory of valuation starts from the premise that inferences about
individual preferences can be drawn from observations of their choices in various contexts,
but especially in markets. This is broadly known as revealed preferences. This assumes that
individuals make rational (consistent and informed) choices and have sensible preferences. In
Chapter 4 we saw that behavioural economists challenge these assumptions and have good
reasons for doing so. However, this does not mean that the standard theory of revealed
preference has no practical use. Bernheim and Rangel (2007) provide a comprehensive review
of behavioural public economics and conclude that preferences may still be discovered by
selective application of the revealed preference principle and that practising behavioural
economics requires modifying rather abandoning the standard theory of revealed preference.
In so far as preferences cannot be inferred from observed (revealed) choices, for whatever
reason, other ways to value individual preferences may need to be adopted. Of these the most
common way is the use of stated preference methods, which we discuss in Chapter 11.

To illustrate the nature of preferences it is useful to work with the choice between two
goods, x and y. These goods can be consumed in various quantities, which make up a
consumption bundle. This bundle can be represented by (gx, gy) where g» and g, denote the
quantity of goods x and y respectively. Suppose that there are three consumption bundles (4,
B and C) which are represented by (3, 4), (2, 5) and (4, 3) units of goods x and y respectively.

The theory of preferences assumes that individuals can rank all such bundles. This means
that they either regard any two bundles as equal value (i.e. they are indifferent between them)
or prefer one bundle to the other. Second, preferences are assumed to be transitive.
Transitivity means that, given any three consumption bundles (such as 4, B and C), if A is
preferred to B and B is preferred to C, then A4 is preferred to C. Thirdly, if someone is
indifferent between 4 and B and between B and C, she is indifferent between 4 and C. These
assumptions, taken together, ensure that an individual has a complete preference ordering.

In addition, individuals are assumed to prefer more of any good. If bundle 4 contains more
of one good and no less of the other than does bundle B, then bundle 4 is preferred. Finally,
individuals are assumed to attempt to attain the highest level of satisfaction possible, which is
the most preferred bundle of goods consistent with their budget. In other words, in their
choices they attempt to maximise their utility subject to a budget constraint.

Good y
Good y

Good x Good x

(a) x and y are normal goods (b) x and y are perfect substitutes

Figure 6.1 Alternative forms of indifference curves
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Mapping preferences and trade-offs

These preference concepts can be illustrated with the aid of indifference curves (see Figure
6.1). An indifference curve shows combinations of goods that give an individual equal
satisfaction (utility). Indifference curves imply trade-offs between goods and implicit values
of goods. An extra unit of good x is worth the quantity of good y that an individual is willing
to give up for it. A higher indifference curve implies a higher level of utility.

Indifference curves generally slope downwards and are usually convex The downward
slope shows that a person is willing to sacrifice some amount of one good in order to obtain
more of the other. The slope of the curve at any point shows the marginal rate of substitution
of good y for good x (MRSyx). MRS, is the marginal amount of good y that a consumer is
willing to sacrifice to obtain a unit increase in good x. A convex curve implies diminishing
marginal rate of substitution. This means that the more units of good x that someone
possesses, the less of good y he or she is willing to sacrifice to obtain an additional unit of
good x. Point 4 in Figure 6.1a corresponds to a consumption bundle with a large amount of
good y. The bundle at point B contains less of good y but more of x. Accordingly the slope of
the indifference curve is flatter at point B than at point A. MRS, declines as we move down
the indifference curve.

By contrast Figure 6.1b shows an indifference curve with a constant slope. In this case the
two goods are perfect substitutes.

Various examples

Although the theory of preferences is usually illustrated by comparing bundles of market
goods, such as clothes and food, the theory is general. Individuals can have preferences over
market and non-market goods, over market goods (income) and leisure, and over current and
future consumption (as we saw in Chapter 5). Moreover, each set of preferences can be
represented by indifference curves.

Figure 6.2a shows the trade-offs that an individual would be willing to make to obtain more
of an environmental good (such as air quality). To obtain a non-marginal increase of an
environmental good from E> to Ej3, the individual is willing to give up (M> — M3) market
goods. The convex indifference curve implies that as the quality of the environment increases,
the individual is willing to sacrifice fewer market goods for additional units of the
environmental good.

Income ($)

!

1
1
1
1
1
1
1
1
1
1
:
1

2 16 24 Leisure
(Hours)

E

E, E, 3 Environmental good

2

(a) Indifference curve for market goods and environmental good (b) Income-leisure trade-off

Figure 6.2 Indifference curves for other trade-offs
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Figure 6.2b shows the trade-offs that an individual is willing to make between income and leisure.
The slope of the indifference curve at any point shows the marginal rate at which individuals require to
be compensated for loss of leisure. The slope generally increases as leisure declines. The less leisure that
someone has, generally the greater will be the compensation required to give up an extra hour of leisure.

Utility functions

As we will see, a demand curve can be derived from an indifference map. However, the
process of estimating demand is more precise and rigorous if mathematics is employed to
describe consumer preferences and the indifference curves that depict these preferences.
Economists use utility functions to represent these preferences in mathematical form.

A utility function shows utility as a function of an individual’s consumption of goods.
Higher utility numbers indicate greater utility. However, the utility numbers are arbitrary and
ordinal rather than cardinal. A bundle of goods with a utility of 200 is preferred to a bundle
with a utility value of 100, butit does notnecessarily imply twice as much satisfaction.

Consider first a simple linear utility function for an individual, in which goods x and y are
perfect substitutes as in Figure 6.1b.

U =u (qxﬂ qy) = qx + qy (61)

If we have the following four consumption bundles for the two goods, (2, 4), (2, 6), (4, 2)
and (5, 10), the corresponding utility numbers are 6, 8, 6 and 15. These numbers indicate the
preference rank of the bundles. Bundle 4 is the preferred bundle followed by bundle 2 and by
bundles 1 and 3. The individual is indifferent between bundles 1 and 3. However, the
numbers cannotbe interpreted as actual utility magnitudes.

We now rank the same four consumption bundles where the two goods are not perfect
substitutes and the principle of diminishing marginal rate of substitution applies. To illustrate
this case, suppose that the utility function has a Cobb—Douglas form where the exponents sum
to one and exponent « equals 0.7.

Ug,.9,)=9%q,“ =q,"q," (62)

The estimated utility numbers for the bundles are now 2.56, 2.78, 3.87 and 6.16
respectively. Bundle 4 is still preferred, but followed by bundles 3, 2 and 1 respectively.

Deriving Demand Curves from Preferences and
Budget Constraints

To derive demand curves that show what individuals are willing to pay for extra units of a
good, we need to know their income (budget constraint) as well as their preferences.
Assuming a one-period model in which an individual consumes all his or her income, the
budget constraint is given by:

M=pgq.+pyg, (6.3)

where M is the income of the individual and px and p, are the prices of goods x and y
respectively. The budget line that represents this constraint is shown along with a set of
indifference curves in Figure 6.3 overleaf.

The budget equation can be rearranged as:

q,=Mlp,— (./p,) 4, (6.4)
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Shows an individual’s
utility as a function of
their consumption of
goods or their income
and sometimes also
their leisure
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-g Budget
8 line
Point E is the utility maximising
Mm/p, bundle where the marginal rate
at which the individual is willing
to trade x for y equals the rate
at which the trade is available.
ay
I3
IZ
I1

Qy M/P,, Good x
Figure 6.3 The consumption bundle that maximises utility

In this equation, M/py is the intercept term for good y and p./p, is the slope of the budget
line. Demand for y depends on real income (M/p,) and the relative price at which a consumer
can substitute good y for good x (px/py).

To know how much someone can obtain from their income, M must be divided by the
prices of goods. Also, to know the real cost of something, we need to know relative prices.
Suppose that py is $2 and py is $10; the relative price is 0.2. The real cost of good x is 0.2,. If
py falls to $2, the real cost of good x is 1.0,. The rearranged budget equation (6.4) implies that
economic behaviour depends onreal income and relative prices, not on nominal magnitudes.

The slope of the budget line is the ratio of the prices of the two goods (the rate at which an
individual can trade good y for good x). If we combine this rate with the MRS (the marginal
rate at which an individual is willing to trade) we obtain the consumption bundle that a utility-
maximising consumer chooses. The assumptions that a consumer has downward-sloping,
convex indifference curves and prefers more to less imply that the utility-maximising
consumption bundle must lie on the budget line. As shown in Figure 6.3, the utility-
maximising bundle is the tangent point (£) of the indifference curve and the budget line. At
this point, the MRS equals the relative price.

Demand curves

Figure 6.4 shows the quantity of good x demanded at various prices. To estimate the demand,
we shift the budget line to reflect the change in px and estimate the new utility -maximising
consumption bundles (E, F' and G). For simplicity, indifference curves are not shown in this
figure. Note that M and p, are held constant so that the y-intercept is constant. The price
consumption curve shows the utility-maximising quantities of good x at each price for x (36,
$4 and $2). The relevant quantities (20, 30 and 40 respectively) can be read off the graph.

Formally, the individual’s choice of consumption bundle is a constrained maximisation
problem. The consumer chooses quantities of x and y (g» and ¢,) that maximise their utility
U(gx, qy) subject to their budget constraint (M = pr.qx + py.gy). The outcome is:

q.*=D, (p,,p,, M) (6.5)
qy*:Dy (px’py’M) (66)

where ¢,* and ¢,* are the utility-maximising quantities, which can be represented as demand
functions Dy and D,.
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Good y

Points E, F and G are the
utility maximising bundles for
P, =$6, $4 and $2
respectively.

M/l

U
<

20 30 40 Good x

Figure 6.4 Estimating demand from price consumption path

Box 6.1 Estimating a demand function from a specified utility function
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partialderivatives to zero:
function limits its suitability for applied work.

Folowing the notation in the text, suppose that the utility dL/dg,=0.7q.°%q.%*- p. =0
function for anindividual takes on the Cobb-Douglas form: : for "
e s dL/dgq,=0.3q,°q,°7- 4p, =0
Ua,,q,) = q,'q," dL/di=M-pq,-p,q, =0
The budget constraint is given by:
Solving the equations for gx and gy we have the folowing
M =pq, +p,q, utility-maximising quantities:
The Lagrangian function is formed by combining the utility q," = 0.7M/p,
function and budget constraint: q,*=0.3M/p,
— 0.7 0.3 - =
L=q "+q, "+ AM-p,q, - P,q,) With this utility function, expenditure sharesare constant.

Differentiating L with respect to gx, g,and % andsetting the A0, the demand for x does not vary with p,and the demand
for y does not vary with px. This feature of the Cobb-Douglas

Thus, the optimal quantities depend on the prices of goods x and y and money income.
Different preferences lead to different demand functions. Footnote 1 shows how these general
results are derived.! Box 6.1 shows how specific demand functions can be derived from a

particular (Cobb—Douglas) utility function.

! When the utility functions are differentiable, we can use the Lagrange multiplier method to solve forthe demand
functions. A Lagrangian function is formed by combining the utility function, budget constraint and the Lagrange

multiplier ()):
L = Ulgxqy)t MM = pqx— prqy)
By differentiating the Lagrangian function with respect to qx, qy and A and setting the partial derivatives to zero,

we obtain a system ofthree simultaneous equations:
Uq.* q,%)=Ap.*=0

U(q.* q,*)—Ap,*=0
M- px*—py*=0
Demand functions for good x and y can then be obtained by solving for theunknowns ¢.*, ¢,* interms of py, p,
and M.




98

Substitution effect
The changein
consumption of a good
or serviceduetoa
changeinrelative
prices

Income effect
The changein
consumptionduetoa
changeinrealincome

Ordinary demand
curve
A demand curve that
shows how quantity
demanded varies with
price, holding money
income constant. Also
called observed
demand curve

Compensated
demand curve
A demand curve that
shows how quantity
demanded varies with
price, holding real
income (utility)
constant
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Substitution and income effects

With ordinary demand curves, price changes have two effects: substitution and income
effects. The substitution effect is the effect of a price change on demand due to the change in
relative prices, holding the consumer’s real income (utility) unchanged. Holding p, and M
constant, if px falls, the relative price of good x falls; if px rises, good x becomes relatively
more expensive. Assuming a diminishing marginal rate of substitution, the substitution effect
is always negative. That is, consumption increases as relative price falls and vice versa.

The income effect of a price change is the change in demand due to a change in the real
income of consumers. Holding p, and M constant, a change in px changes a consumer’s real
income. If p; falls, the budget set expands and the consumer ends up on a higher indifference
curve (real income increases). If pxrises, the budget set contracts and the consumer ends up on
a lower indifference curve (real income falls). For normal goods, the income effects of price
changes reinforce the substitution effects.

Substitution and income effects are illustrated in Figure 6.5. Amy’s initial budget line for
two goods, food and clothes, is shown by line AB. Given her indifference curve I;, Amy
maximises her utility at point £; and consumes Y; units of food and X; units of clothes. After
the price of clothes falls, the budget line rotates to AC. Amy chooses point £> on indifference
curve I> and consumes Y> and X2 units of food and clothes respectively. To decompose this
change in consumption into substitution and income effects, we draw a price line (4'C")
parallel to the new set of relative prices and at a tangent to the initial utility curve (/).
Holding utility (real income) constant, the increase in consumption of clothes from X; to X5 is
the substitution effect due to the change in relative prices. The increase from X3 to X is the
income effect.

Ordinary and compensated demand curves

Thus, there are two kinds of demand curve. The ordinary demand curve (known as the
Marshallian demand curve) shows the quantities demanded at all prices holding nominal
income constant. This demand curve is derived fromthe price consumption curve as in Figure
6.4. This curve includes changes in real income. The ordinary demand curve is also called the
observed demand curve.

The compensated demand curve (known as the Hicksian demand curve) shows the effect of
price changes on the quantity demanded, holding real income constant (i.e. for a constant
utility level). It is derived by varying the price changes as in Figure 6.5 and by drawing out
the demand curve associated only with the substitution effects, excluding changes in real
income. We cannot hold utility constant when prices change and money income is fixed. With
the compensated demand curve, the consumer gains or loses notional income to hold their
utility constant. This eliminates the income effect of a price change.

A typical relationship between an ordinary and a compensated demand curve is shown in
Figure 6.6. Suppose that the two curves intersect at initial price P; and consumption of Q;.
With the ordinary demand curve, if the price falls to P2, consumption increases to Q>. If the
price rises to Pz, consumption falls to ;. Both changes include income effects. The
compensated demand curve excludes income effects and is steeper for a normal good. If price
falls to P2, consumption increases only to Q4. If the price rises to P3, consumption falls to Qs.

The expenditure function. The problem confronting the utility-maximising consumer can
also be viewed as an expenditure-minimising problem. In this case, the aim is to find the
minimum expenditure necessary to achieve a specified level of utility. Instead of moving
along the budget line until the highest indifference curve is reached, the consumer now moves
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along their indifference curve until the lowest iso-expenditure line is reached.? This shows the
minimum level of expenditure necessary to achieve a given utility level as a function of prices
and the required utility level. We draw on expenditure functions below to estimate the effects
of changes on individuals. Box 6.2 overleaf derives compensated demand functions for a

> Food

Clothes

X, X, B
Substitution Income
effect effect

Figure 6.5 Income and substitution effects of a price decrease

Compensated demand curve

Pyl - \ E
P,
P, ¢ 8
Ordinary demand curve
Q Q Q Q Q, Quantity

Figure 6.6 Ordinary and compensated demand curves

2 The isoexpenditure line is similar to the budget line and satisfies the equation p, g+ Dvqy =M’ (M'isafixed
expenditure). A Lagrangian function can be written for this minimisation problem as: L = p.g.+p,qy+pu(' U’
U(¢x4,)). The general compensated demand functions for x and y are: ¢, = CDx(p.p,, U’) and
q,° = CD},(pX,py,U')). Substituting these optimal values in p.g. + p,q, gives:

(p,CD(p,.p, . U)+p,CD (p,.p, U )Y=M(p,.p, U,

which is called the expenditure function
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particular optimisation problem. Box 6.3 shows how income and substitution effects can be
estimated,

As we have seen, the demand for a good depends on whether real income changes as with
an ordinary demand curve or held constant as with a compensated demand curve. We need
therefore to define more precisely the price that individuals are willing to pay for a good. This
will also lead us to the question of what individuals are willing to accept as compensation for
nothaving some good or service.

To do this we introduce the concepts of compensating variation (CV) and equivalent
variation (EV) measures of value. We then discuss valuation with an ordinary demand curve
which we will call the consumer surplus (CS) method. Finally we discuss the relationships
between CV, EV and CS measures of value and how to choose between them.

Compensating and equivalent variations

The difference between CV and EV values is the reference point. For CV, the reference point
is the individual’s current level of utility before an economic change; for EV, the reference

point is his or her level of utility affer the change.

Box 6.2 Estimating compensated demand functions

Let the utility function and budget equation be as in Box 6.1.
Consider a situation in which the government subsidises
consumers so as to leave their utility unchanged. Assume this is
done by a lump-sum payment which gives the consumer the
minimum income necessary to achieve theirinitialutility level.
Their compensated demand function will give the quantities of
commodities that they will buy as functions of commodity
prices under these conditions. This can be obtained by
minimising consumers’ expenditures subject to the constraint
that their utility is at a fixed level L. The Lagrangian function
in this caseis:

0.7 0.3
)

L=pq,+p,q, +uU’-qy q)

Differentiating L with respectto gx, gyand p and setting the
partialderivatives to zero:
dL/ qu= px—ojqx-o‘zqyo‘su -0
dL / dqy= py70.3qy70.7qx0.7p — O
dL/dH= UO_ qx0.7qy0.3 — 0
Solving the equations for gx and gy, we have compensated

demand functions: 3p 0.3
(@) — U(J / 2 Fx
q" [7 py]

7p 0.7
CD:UD/ TPy
i [3 Px]

Box 6.3 Substitution and income effects

The expenditure function is given by : M(px,py, ).
Therefore by definition:

D, (p,, p,» U°) = D,Ip,, P,, M(p,, P,, U")]

If we consider a price change of x, that is differentiating
withrespect to py, we get:

ocD, _ D, D, M

a, op, M op,

Rearranging:
ob, oCD, oD, oM

o, b, Map,

The above equation shows the effect of a price changeon the
ordinary demand curve as substitution effect (the first part of
the right-hand side shows the effect of a pricechange on the
quantity demanded when utility level is fixed) and income
effect (the second termon the right-hand side shows the effect
of a price change on demand through the change in purchasing

power).
Given that: M =
ap,
The income effect is: aq,
oM 5
which is negative for a normal good (because aMX >0 for a

normal good).
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Consider first the compensating variation:

e The CV value of a good is the maximum amount that an individual would be willing to
pay (WTP) for it and be no worse off with it than without it. This equals the income that
can be taken away from someone and leave him or her at their initial utility level.

e The CV measure for loss ofa goodis the minimum amount that an individual would be
willing to accept(WTA) as compensation for the loss and be no worse off than before.

Turning to the equivalent variation:

e The EV value of a good is the minimum amount that an individual would be willing to
accept (WTA) and be as well off without the new good as he or she would be with it.

e The EV measure for loss ofa good is the maximum amount that someone would be
willing to pay to avoid the loss given that it would otherwise occur.

To estimate the CV value of a good, suppose that an individual has an initial level of utility
of Up with a money income Ypand an amount of a public good Go:

Uo (Yo, Go) (6.7

Suppose that government proposes to increase the amount of the public good to G;, which
would increase the individual’s utility to U;:

Ui (Yo, G1) (6.8)

We want to know by how much the extra amount of the public good increases the
individual’s utility but we cannot directly measure Up or U;. We therefore seek an indirect
measure of the benefit by estimating what an individual would be WTP for the increase in the
public good butremain on the initial level of well-being.

Uo (Yo— WTP, G1) = Uy (Yo, Go) (6.9

This WTP amount is the (CV) monetary value of the benefit from the increase in the public
good from Gyto G;.

To estimate the EV value of a good, we ask how much income an individual would be WTA
to forgo the increase in the public good and still be as well off as if he or she had received the
extra amount of the public good. In this case we consider the combinations of money income
and public good that would yield an equal level ofutility (U;).

Ui (Yo + WTA, Go), = Ui (Yo, G1) (6.10)

Similar measures can be derived for losses in utility. However, in this case, the CV amount
is measured by WTA and the EV amount by WTP. Suppose that the change from Gy to G
denotes a loss of some amount of a public good. The CV is the amount of money that will
compensate the individual for the loss and leave him or her at their initial level of utility.

Uo (Yo + WTA, G1)= Uy (Yo, Go) 6.11)
The EV is the amount of money that an individual would be WTP to avoid the change.
Ui (Yo— WIP), Go) = U; (Yo, G1) 6.12)

The concepts of CV and EV are illustrated below using the example of (1) a new railway
line and (2) a reduction in fares for an existing rail service.
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All other
goods
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cv

Rail trips per annum Rail trips per annum

(a) CV and EV for a new good (b) CV and EV for a price decrease

Figure 6.7 Compensating and equivalent variations

Valuations for a new good. Figure 6.7a shows Amy’s consumption bundle without and with
a railway line. Without a rail line, Amy is at equilibrium point £;. She consumes G units ofall
other goods at an average composite price p; and achieves indifference curve /;. With a new
rail line, given a price (p,) for a rail trip, her new budget line is shown as BL,, with a slope of
pr/ pg. Her new equilibrium pointis E2and her utility has risen to the 2 curve.

To estimate CV, we draw a budget line BL;, with a slope of p, / pe. Given the indifference
curve I, the individual would choose equilibrium point E3. This indicates that, if the rail is
built and $CV are taken away from Amy, she will just be as well off as without the rail line
because she is on her initial indifference curve /; in both cases. Thus, CV represents the
maximum price that Amy will pay for the new rail line given the rail price.

On the other hand, taking the new utility level > as the reference point, the equivalent
variation is shown by EV. This is the extra income that would make Amy as well off without
the new rail as she would be with it.

Valuations of a price reduction. Now suppose that the rail agency reduces the rail fare from
p+! to p,? and the price of other goods pg does not change. As shown in Figure 6.7b, the CVis
the amount of money that can be taken from an individual in the new lower price situation
and leave her as well off (at utility level /;) as with the initial higher price. The benefit of the
fall in price is shown by the distance CV. In terms of the consumer expenditure function:

CV:M(prlapgsll)fM(przapgsll) (613)

The EV of the price change is the amount of money that must be given to an individual in the
initial price situation to make her as well off as she would be with the new lower price. Here
the new utility level (I2) is the reference point. The equivalent variation for the fall in real fare
is shown as the distance EV in Figure 6.7b. In terms of the consumer expenditure function:

EV:M(prg’[Z)*M(pfspgalz) (614)

Comparing CV and EV

Of course, the distinction between CV and EV is of no consequence when they produce the
same result. If the marginal value of a dollar of consumption is constant over changes in
income, CV = EV. In this case, utility is a linear function of income.
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Figure 6.8a shows two linear utility functions. The Uy curve shows utility simply as a
function of private income. The Ui curve shows utility as a function of private income and a
public good. For simplicity we assume here that a public good is either provided or not. We
are not dealing with different quantities of a public good. Suppose that an individual has a
private income of Yy and no public good. She has a utility of Up. If the public good were
provided, she would be willing to pay Yy — Y¥; for the good and remain at Up. This is the CV
valuation of benefit. On the other hand, if she is deemed to have a right to the public good she
would be entitled to utility U. She would be willing to accept Y> — Yy income for loss of the
public good and remain at U level of well-being. This may be interpreted as the EV value of
the good. However, with linear utility curves, Yo — Y; = Y2 — Yy so that WTP = WTA. In this
casethe CV valuation = the EV valuation.

This result does not hold if utility is a non-linear function of income. Utility is generally
expected to rise with income but at a declining rate as an extra dollar to a rich person has less
value than a dollar to a poor one. This is shown in Figure 6.8b. Using the same terms as in
Figure 6.8a, it can now be seen that (Y2 — Yp) > (Yo — Y7). In words, the WTA compensation
for not having the good is greater than the WTP to obtain it. In this case the EV value for a
good would be greater than the CV value.

We now turn to valuing the loss ofa good again assuming diminishing marginal utility as in
Figure 6.8b. In this case the starting point includes the public good, which is U on the U;
curve. The individual is here assumed to have a right to the public good. The WTA amount is
again greater than the WTP amount, (Y2 — Yo) > (Yo — Y1). However, in this case (Y2 — Yp) is
the CV value and (Yp — Y7) is the EV value and the CV value is greater than the EV value.

Ordinary (observed) demand and consumer surplus

An ordinary demand curve can be viewed as both a marginal WTP schedule and as a marginal
benefit schedule. To see this, consider Figure 6.9a. This figure shows, in a series of discrete
blocks, a demand schedule for electricity in terms of kilowatt hours (kWh) per week. The
consumer values the first kWh at 90 cents, the second unit at 80 cents, and so on down to the
fortieth unit at 9 cents per kWh. These amounts represent marginal benefits.

1
(a) WTP for a good equals WTA for not having it

Figure 6.8 Comparison of willingness to pay and willingness to accept

(b) WTP for a good is less than WTA for not having it

WTP=Y,- Y, > WTP =Y, -,
WTA=Y,- Y, U,(v.6) E WTA=Y,-Y, U, (v.6)
Yy- Y, =Y,- Y, YouYi<Ye- Yo
v Uy (Y)
Uy (V)
UO
Y WTP Y, WTA Y, Income Y, WIP Y,  WTA Y, Income
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Figure 6.9 Valuing electricity viaa demand curve
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Consumer surplus
The excess of the
benefit that an
individual gains from
purchase of a good
over the amount paid
for it

(a) Consumer surplus for a new good (b) Consumer surplus for a price change

Figure 6.10 Valuation and consumer surplus

Typically, a demand curve is drawn as a continuous downward-sloping curve as in Figure
6.9b. The vertical distance from the demand curve to the horizontal axis is the marginal value
of the respective unit. The area under the demand curve represents the total value of
electricity consumed.

Consumer surplus (CS) is the difference between the maximum amount that an individual is
willing to pay for a good and its price. Figure 6.10a shows a consumer’s surplus for
consumption of electricity. The total CS is the area between her demand curve up to the
amount consumed and the market price. Figure 6.10b shows the increase in CS (areas 4 + B)
when the price of electricity is reduced from P; to P2. Area A is the gain related to existing
consumption (Q;), which is Q; (P; — P:2). Area B is the surplus associated with the increase in
consumption. The consumer gains a large surplus of almost (P; — P2) for her first extra units
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of consumption but a very small surplus for her last additional units of consumption. When
the demand curve can be represented by a straight line, area B equals 0.5 (Q2 — Q1) (P1 — P2).
Of course, if the price rises from P> to P;, there would be an equivalent loss of consumer
surplus.

Using the change in CS (ACS) with an ordinary demand curve as a measure of value, the
value of a beneficial change is the maximum amount that an individual is willing to pay to
move from their initial level of utility to a higher level. The cost of an adverse change is the
maximum amount that he or she is willing to pay to avoid a fall to a lower level of utility.
These are payments to achieve, or to avoid, changes in utility levels. They are subtly different
concepts to CV or EV payments that would leave an individual on an existing or new utility
level respectively.

Consumer surplus, CV and EV

Whereas CV and EV measures hold utility constant, an individual’s utility changes as he or
she moves along a demand curve. These differences are illustrated in Figure 6.11. Assume an
initial price and quantity position of Py and Qp respectively. The price falls to P; and quantity
consumed rises to Q;. The CS is the area between the demand curve and the P; line, which
equals area (4 + B). The CV demand curve holds real income constant at the initial position.
This eliminates the income effect and the CV measure of benefit is area 4. On the other hand,
the EV demand curve holds real income constant at the P; Q; position. In this case the WTA
value for not having the price fall is given by area (4 + B + C). If the starting point is the P,
Qi position, the CV and EV curves are reversed.

In summary, CV, EV and CS are equal if the marginal utility of income is constant, as in
Figure 6.8a. Equivalently CV = EV if the marginal rates of substitution between public and
private goods are constant (if utility is a linear function of different levels of the two goods).

However, when there is a significant change in either (1) real income and the marginal
utility of consumption or (2) the relative supply of goods,CV, EV and CS may notbe equal.

CV = compensating variation
EV = equivalent variation

CS = consumer surplus

CV (WTP) surplus = A

EV (WTA) surplus=A+B+C
P CS=A+B

CV demand curve

EV demand curve

Observed demand curve

| AN

Q Q

Quantity of good X

Figure 6.11 Benefits of a fall in price: summarising valuation differences
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Table 6.1 Comparison of valuation measures

Income effects Beneficial change Adverse change

New good or pricefall Loss of good or pricerise
Income effects occur CV<ACS<EV CV> ACS>EV
No income effects CV=ACS=EV CV=ACS=EV

The qualitative relationships between CS, CV and EV measures of value for beneficial and
adverse changes are summarised in Table 6.1. When there are no real income effects, the
three measures are equivalent. When there are real income effects, CV gives the lowest
measure of value for a beneficial change and the highest value for an adverse change.
Consumer surplus gives an intermediate value for both beneficial and adverse changes.

Given these potential differences between these three measures of value, which measure
should be used? And which measure is most often used?

Choice of valuation principle

The choice of measure of value depends on views about individual rights. If a person has a
right to a beneficial change, for example a right to a new hospital service or lower rail prices,
the value of the services is the EV amount (the compensation required if the service or
subsidy is not provided) rather than a CV or CS amount. On the other hand, ifa person loses
an existing good, a CV measure of value may be appropriate (the minimum amount that he or
she would be WTA as compensation for the loss). Crucially, the choice of measure depends
on ethical or political judgements rather than on technicalities.

Where CV and EV values differ considerably, the policy implications may be significant.
The CV principle implies that the current situation is an appropriate reference point for policy
evaluation and that changes from it must be justified. Suppose that government proposes to
clean up a polluted river. Using the CV approach, we would estimate the maximum amounts
that the community would be WTP for the clean river and be no better off than before. If the
sum of these WTP amounts exceeds the clean-up costs,theriver should be cleaned up. On the
other hand, if we start from the position that the river should be clean, EV valuation principles
apply. We would need to know what people were WTA as compensation for the polluted
river. If the sum of WTA amounts exceeds the cost of cleaning up the river, the river should
be cleaned up. This could give a quite different outcome.

Or suppose that government is considering whether to provide a higher level of hospital
services in a large country town. Under the CV approach we would compare what residents
would be WTP for these services and be no worse off with the costs of providing them. If
WTP amounts exceeded the costs, the services would be provided. Under the EV approach
we would compare what residents would be WTA for not having the services with the costs.
The services would be provided if the WTA amounts exceeded the costs.

In practice, CS is the most commonly used valuation method for four reasons. First, it is
based on observed demand curves. CV and EV amounts have to be estimated using
hypothetical scenarios holding utility constant at the initial or post-change positions. This
means either estimating compensated demand curves which take out income effects or
running appropriate surveys. Thus, CS measures are generally the most practical measure of
value. Estimates of WTA compensation values usually require surveys because these values
are not often observed in markets. Second, CS values are often a close approximation to CV
or EV values. Willig (1976) estimated that when income effects are small, the differences
between WTP and WTA values are less than 5 per cent for most goods. Third, when there are
significant income effects, the CS measure is a compromise between the CV and EV
measures. Fourth, rights are often not clear. Individuals may have a right to clean air, but also
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a right to power supply and travel. Often the same individuals want all these goods. In such
cases, it makes sense to estimate how much people are WTP for each potential use of the
environment (essentially a CS measure) rather than to start with a preconception about how
who owns environmental property and to weight the valuation procedure according to these
presumptions.

However, the differences between the measures are not always minor. In a survey of 45
studies of WTP and WTA values, Horowitz and McConnell (2002) found that WTA values
can be as much as 10 times WTP values for some health and safety goods or services and are
on average seven times higher. The difference between WTA and WTP values rises with the
size of the income effect and the income elasticity of demand for the good. It also rises with a
scarcity of substitutes for the good. When a good is scarce, individuals require more
compensation for its loss.>

Differences between WTA and WTP values may also reflect loss aversion as well as on
views about rights. Loss aversion occurs when someone places a higher value on a good that
is lost than on a gift of the same good, not because of decreasing marginal utility of
consumption but because of a dislike of losses, or what Kahnemann and Tversky (1979)
famously called the endowment effect. Also, individuals may claim high compensation for a
good because they believe they have a right to it and for which they believe they should not
have to pay.

Therefore, when individuals lose a good or a property right, a CV measure of value for loss
of it may be appropriate. This would be the minimum WTA amount that an individual would
accept as compensation for the loss. This is consistent with most popular notions of fairness
and indeed the notion of property rights. On the other hand, when individuals have a right to a
new good or service, the estimated EV value may be considered more appropriate than the
respective CV or CS valuation. This would be the minimum WTA amount that they would
accept for not receiving the good or service rather than what they would be WTP to obtain it.

From Valuation Principles to Practice

We now consider some issues in estimating these demand curves for market goods. We also
discuss briefly below how to estimate the compensation that individuals are WTA for losing a
good (CV values) or the compensation required for not receiving a good to which they have a
perceived right (EV values). In Chapter 11 we discuss methods for valuing non-market goods.

Estimating ordinary demand curves

For some policy issues it may be sufficient to estimate only one point on the demand curve:
the price that consumers are WTP a particular quantity of goods. However, for many
valuations, estimates of the whole demand curve or major parts of it are required.

Many textbooks describe methods for estimating ordinary demand curves (see, for example,
Gujarati, 2003). Here we note two major issues: the multivariate nature of the demand
function and the identification problem of distinguishing demand and supply.

A demand curve is simply a relationship between the quantity of a good x demanded (O:%)
and its price (Px). However, care must be taken in estimating a demand curve simply by
regressing observations of Qr against P, because many factors may influence quantity
demanded. To estimate the effects of price on demand, it is often necessary to estimate a
general demand function that includes other variables such as income and population. For
example, if a rail agency wishes to estimate the demand for a railway trips, the agency could
estimate a multiple regression equation in which the number of rail trips in a specified period

Hanemann (1991)shows that technically the difference between WTA and W TP depends on the ratio ofthe
income effect tothe substitution effect.
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is regressed against such variables as rail fares, trip times and service frequency, bus fares,
road travel speeds, household income, car ownership and populations at various distances to
rail stations.

Evidently, estimating a demand function may require considerable data. Cross-sectional
analysis usually provides a richer data set than time series analysis. However, cross -sectional
analysis does not always provide data with differing prices that are critical to demand
analysis. Time series analysis may provide more information on price changes and their
effects.

The second main issue in estimating a demand function (the identification problem) is the
problem of estimating the parameters of a structural equation when we observe equilibrium
positions. Suppose we observe two prices for a good and the quantities purchased at each
price. We may be observing two points on a demand curve or on a supply curve or two
equilibrium points reflecting shifts in demand and supply. If we estimate the relationship
between quantity and price, we need to know whether we are estimating a demand or a supply
function. The identification problem may be resolved if we have additional variables in either
the demand or the supply function that allow the two curves to be differentiated. If income is
included in the demand function along with price, a change in income will cause the demand
curve to shift and each shift in the demand curve creates a new intersection of demand and
supply, essentially mapping out a supply curve. Conversely, if a variable measuring weather
conditions is included in the supply function, a change in this variable would shift the supply
function and the equilibrium points would indicate a demand curve. When demand and
supply are determined simultaneously by price, more complex statistical methods, such as
two-stage least squares, are required to estimate the demand or supply curve.

Fortunately, in the public sector the supply of services is often exogenous and independent
of price and the observed quantity and price data can be assumed to represent a demand
curve. However, specification of the demand curve as linear, log-linear or another functional
form requires careful analysis and can affect estimates of demand and consumer surplus.

Finally, as a practical matter, when valuing changes to existing services, it is often possible
to draw on price and income elasticities that have been estimated in research studies. For
example, many research papers have shown that the price and cross-price elasticities for
public transport services are usually low (Goodwin, 1992). For new goods, specific market
research and econometric work may be required.

Estimating consumer surplus and compensating and equivalent
variations

Most econometric estimates of price effects include substitution and real income changes and
are thus estimates of consumer surplus. Estimating compensated demand curves, or CV and
EV amounts, is more complicated. To estimate a compensated demand curve the analyst must
estimate how quantity demanded varies with price holding real income constant. Once the
compensated demand curve is estimated, estimating the relevant area under the demand curve
would be straightforward. However, we often lack sufficient data to estimate quantity
demanded as a function of changes in prices holding income constant.

The following example shows how CS, CV and EV may be estimated in a specific case.
Suppose that a household spends $10 000 per annum, representing 25 per cent of its income,
on renting housing. To convert this figure of $10 000 into prices and quantities, suppose that
the price of housing is $100 per m?> per annum and that the household rents 100 n?.
Government decides to subsidise rental housing by 10 per cent. Thus the cost of housing falls
to $90 per m?> and, assuming a price elasticity of demand of —1.0, the household purchases
110 n? of housing. This is shown in Figure 6.12.
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Figure 6.12 Estimating CS and CV for a price fall

Approximating the ordinary demand curve as a linear curve, the benefit to the household
measured by the change in consumer surplus can be calculated as:

ACS = (100X 10) + (10X 10X 0.5) = $1050

To estimate the CV associated with the fall in price, we need to take out the income effect.
Suppose that the income elasticity of demand for housing is 1.0. Because the household
receives (initially) a subsidy of $1000 per annum, its real income has increased by 2.5 per
cent from $40 000 to $41 000. It follows that the real income effect was responsible for a 2.5
per cent increase in consumption of housing and the substitution effect for the balance of 7.5
per cent. Accordingly, the compensating variation can be calculated as:

CV =(100x10) + (10%X7.5%X0.5) = $1037.50

Now let us calculate the EV. In this case, we have to put the household in its real income
position after the price fall and ask what amount would compensate it for not having the
lower price. Given that the substitution effect accounts for 7.5m? of the increase in
consumption due to the subsidy, to retain the same real income as with the subsidy, the
household would consume 102.50 units. Thus the equivalent variation would be:

EV = (102.5% 10) + (10X 7.5X0.5) + $1062.50

As predicted, with a fall in prices, CV < ACS < EV. However, even when expenditure is 25
per cent of total income and the price change is 10 per cent, the differences are small. CS is
only 1.0 per cent greater than CV and 1.0 per cent smaller than EV. The percentage
differences would be larger if expenditure were a higher percentage of income or the income
elasticity higher. Zerbe and Dively (1994, p. 113) provide a table showing how these
percentage differences vary with the expenditure share of total income and income
elasticities.

Box 6.4 shows how differences between CV, ACS and EV can be derived formally from a
utility function. This demonstrates the rigour of the approach. In general CV or EV values
can be estimated by making plausible assumptions about the nature of the (income) utility
function. However, because utility functions are not observed, the values derived from this
approach may be open to question.
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Box 6.4 Deriving consumer surplus, CV and EV from a utility function: an example

Say the consumer has the same utility functionas in Box 6.1:
U(ax,a,)=9:"7,q,>>. Initially she faces prices (1, 1) and has an
income of $100. Then the price of xincreasesto2. What are
the ACS, EV and CV?
First we need to derive the demand functions. In Box 6.1,
we obtain:
Q«=0.7M/pxandqy= 0.3M/py
Using this formula, consumer demand changes from
(gx1,941) = 70, 30 to (gxz,qy2) = (35, 30).
Adopting a linear approximation of the demand curve, the
loss of consumer surplus equals:
(35x1)+(35X1x0.5)=52.5
To calculate the CV we ask how much money would be
necessary at prices (2, 1) to make the consumer as well off as
she was when consuming the bundle (70, 30)? If the prices

(07M/2)°7(0.3M)%3 = 70°7 x30%3

Solving for M gives us M = 162 (approximately). Hence to make
the consumer as well off after the pricerise as she was before
it, she would need about 162 - 100 = $62 of additional income.

To calculate the EV we ask how much money would be
necessary at price (1, 1) to make the consumer as well off as
she would be consuming the bundle (35, 30). Letting M stand
for this amount of money and follbwing the same logic as
before,

(07M/2)%7(0.3M)°3 = 35%7x 30%3

This means that M = 62 approximately.

Thus if the consumer had an income $62 at the original
prices, she would be just as well off as she would be facing the
new prices and having an income of $100. The EV in income is

therefore about 100 - 62 = 38.
As we predictedin Table 6.1, for a pricerise,

were (2, 1) and the consumer had income M, we can substitute
into the demand functions to find that the consumer would
optimally choose the bundle (0.7M/2, 0.3M). Setting the utility
of this bundle equal to the utility of the bundle (70, 30), we
obtain:

CV> ACS> EV

Concluding observations

Identifying, valuing and meeting individual preferences lies at the heart of public economics.
In this chapter we have focused on the role of the ordinary demand curve because it is the
foundation on which most economic valuations of individual preferences are based. These
demand curves can be estimated for most market goods.

However, whether individuals should have to pay for goods and services or be
compensated for not having them depends on views about individual rights. Given a
decreasing marginal utility of income, WTA values are generally higher than WTP values
though the difference is generally small for small changes in income. This means that it may
sometimes be appropriate to estimate compensating or equivalent (CV) or (EV) values which
are based on compensated demand curves.

Also, there are generally no observed demand curves for non-market goods. As we will
see in Chapter 11, other valuation methods are often required to estimate the values of non-
market goods. These include other revealed preference methods that analyse individual
behaviour in various contexts to infer implicit valuations and stated preference methods that
employ survey techniques to elicit the values of individual preferences. However, whichever
valuation method is employed, it should be consistent with the valuation principles described
in this chapter.
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Summary

e The economic approach to public policy is based on

valuations of individual preferences. These preferences are
generall inferred fromthe choices that individuals make
between various goods, including market and non-market
goods.

Formally, preferences can be represented by utility
functions or indifference curves. Demand curves can be
derived fromutility functions in combination with budget
constraints.

Demand curves supply information on both the totalvalue of
a good and the marginal value of an extra unit of a good.
Thus, estimates of demand curves or of relevant parts of
demand curves are basic to estimates of the values of
market goods.

However, there are two kinds of demand curves. Ordinary
(observed) demand curvesinclude substitution and real
income effects. Compensated demand curves show demand
as a function of price holding real income constant.

Valuations based on ordinary demand curvesuse the
concept of consumer surplus.

Valuations based on a compensated demand curve use the
concepts of compensating or equivalent variation.

The compensating variation (CV) value of a good is the
maximum amount that may be taken fromsomeone and
leave them as well off with the good as without it. The
equivalent (EV) value of a goodis the minimum amount that
someone will accept for not having the good and leave them
as well off without the good as withiit.

Turning to losses of goods, the CV of a loss is the minimum
amount that someone will accept as compensation and be as
well off with the loss as without it. The EV of a loss is the
maximum amount that someone will pay tostop the loss and
be no worse off than with the loss.

For most purposes, especially when income effects are
small, changes inconsumer surplus are a good measure of
the value of individual preferences. However, when
property rights are important and income effects are large,
it may be important to estimate compensating or equivalent
variation values.

Questions

L.

According to Oscar Wilde, a cynic is a person who
knows the price of everything and the value of
nothing. Is this a good description of an economist?

What assumptions are necessary for supposing that
individual preferences can be inferred and valued
from the choices that individuals make?

Suppose that university fees increase by 20 per cent.
How would the income and substitution effects
contribute to the change in the quantity of university
education demanded?

Explain why the marginal rate of substitution varies
along a typical convex indifference curve. Whatis the
implication for the relevant demand curve?

Economists often assume that for small changes in
income, the income utility function can be regarded
as linear. Is this a reasonable assumption? What are
the implications of this assumption?

If Amy has a Cobb—Douglas utility function of the
form u (x, y) = ¢:"° ¢,"° where g and gy are the
quantities of two goods x and y, and the price of x is
twice the price of y, what fraction ofher income will
she spend on goods x and y?

10.

11.

Whatis the difference between compensating and
equivalent variations measures of value? When
would it be appropriate to use one or other of these
measures rather than a consumer surplus measure?

Can willingness to accept compensation values for
losses of goods sometimes be observed in market
transactions?

Ben has an income of $30 000 and spends $10 000 a
year on housing. He rents 100 square metres at $100
per square metre per annum. The government now
subsidises the rent by 20 per cent. Ben’s income
elasticity of demand for housingis 1.0 and his price
elasticity of demand is —1.0. Whatis the consumer
surplus, CV and EV value of the subsidy to Ben?

Amy has the same utility function as in Question 6.
She has an income of $1000 and faces prices of $10
for each good x and y. The price of x increases to
$20. Whatis the change in consumer surplus, CV,
and EV value of this increase in price?

George Best, a famous Manchester United football
player, reputedly said: ‘I spent 90% of my money on
booze, women and fastcars; the rest of my money I
wasted’. Does this indicate bounded rationality?
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Social Welfare and
Economic Evaluation

The interest of the community then is—what? The sum of the several members who compose it.

Jeremy Bentham

The Nature of Public Choices ¢ Opportunity Sets and Social Welfare Functions ¢ Utility and Income
¢ Utilitarian Social Welfare Functions ¢ Working with Income ¢ Social Welfare and Cost-Benefit
Analysis

discuss how to combine these preferences (utilities) into a measure of collective welfare,

which we call social welfare. This measure of social welfare is intended to be a criterion
for determining public policy. The greater the social welfare, the more desirable is the
relevant policy.

Following the early utilitarian, Jeremy Bentham (1789), social welfare would be viewed as
the simple addition of individual valuations of utility. However, individual utilities are not
readily comparable or additive. Of special importance, society may want to give greater
weight and assistance to those members with less welfare (utility). Moreover, if our
measure(s) of social welfare are to guide policy making, they must be practical. In this
chapter we confront the conceptual difficulties of estimating social welfare and seek to
generate practical measures of welfare for use in policy making.

In the first two sections we discuss the nature of public choices, opportunity sets that
represent these choices and measures of social welfare (social welfare functions). The third
and fourth sections discuss the relationships between individual utility and income and
between individual utility and social welfare respectively. The last part of the chapter
discusses how economists work with incomes or dollar values, typically using cost—benefit
analysis, to evaluate public policy and how these approaches relate to the concept of
maximising social welfare.

In the last chapter we discussed how to value individual preferences. In this chapter we

The Nature of Public Choices

It might be thought that choice is easy in win—win situations when all parties gain and almost
as easy when one party gains and no one loses. However, even in win—win cases, someone
may feel relatively deprived by the outcome. Several parties may gain froman inheritance but
argue vehemently about the perceived unfaimess of the distribution! Or suppose that
government decides to cut taxes. While the cuts may benefit most individuals and
disadvantage no one, the distribution of the cuts may be strenuously debated. Even in win—
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win situations, the preferred allocation of the gains must be determined. This almost always
involves determining not only the economic impacts of the allocations but also the relative
value of the benefits to the individuals concerned.

It might be supposed likewise that cost-effectiveness decisions (i.e. decisions about how to
achieve a given target at least cost) are technical decisions that do not involve normative
judgements. Again, this is rarely so. Take, for example, such routine decisions as how to
service public hospitals or provide IT services, which may be done by in-house labour or
outsourced. This often involves gains or losses of economic rents for some workers so there
are winners and losers from any such decision and government may not adopt the least-cost
option. Or suppose that government wishes to find the least-cost way to achieve an
environmental target such as a maximum level of carbon monoxide or nitrogen oxides in
cities. The alternatives will impose various benefits and costs on city residents, commuters,
tourists, businesses and so on.

The existence of winners and losers is even more evident when government allocates
expenditures. Government may fund hospitals rather than schools or fund both by raising
taxes and so reducing private consumption. It may build hospitals or schools in one location
rather than another. In almost all social assistance, there are gainers and losers. Also, income
redistribution generally means both higher taxes and lower output as some taxpayers and
income recipients substitute leisure for work.

It follows that the fundamental problem of public choice is to determine how to assess,
compare and aggregate these gains and losses. The assessment is based on valuations of
individual preferences discussed in the last chapter. Comparison and aggregation of the costs
and benefits borne by individuals are discussed in this one.

Opportunity Sets and Social Welfare Functions

Typically, a policy or project evaluation sets out the options, assesses the positive and
negative impacts on individuals and determines which option gives the maximum surplus of
gains over losses. Here we set out a more formal evaluation procedure, based on the notion of
maximising social welfare. While this process is somewhat abstract, it provides a foundation
for other more practical evaluation methods.

In this more formal process, the set of options is described as an opportunity set. An
opportunity set shows the feasible choices available. The concave curves in Figure 7.1 show
three opportunity sets. These are opportunity sets for quantities of hospital and housing
services, for total income represented by GDP and equality of income (which may be
measured, for example, by the Gini coefficient),! and for the welfare (utility) of two persons,
Amy and Ben. The slope of the opportunity set at any point shows the marginal trad e-off
available in each case. In practice policy makers are confronted with the kind of choices
shown in panels (a) and (b) rather than with a utility map as in panel (c). However, because
the end objective of policy making is generally to maximise the welfare of individuals rather
than health care or houses or income per se, much of the fundamental analysis of welfare
economics is conducted in terms of individual utilities.

To choose the preferred point on any opportunity set, a ranking criterion is needed. This
criterion must have two attributes. First, it must be expressed in the same units as the
opportunity set. For example, if the opportunity set is composed of various levels and
distributions of income, the ranking criterion must reflect these variables. Second, the ranking
should reflect social welfare. A higher ranking should indicate greater social welfare and a
socially preferred outcome.

! The Gini coefficient is described in Chapter20. A coefficient of 0 is perfect equality and a score of 1 is complete
inequality.
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Figure 7.1 Opportunity sets and social welfare functions

In economics, the ranking criterion is usually called a social welfare function. A social
welfare function (SWF) is any function that defines social welfare by its components. These
components are typically individual utilities, but these utilities may be represented by
economic or social variables that drive utility. An SWF provides a means to rank social states:
the more social welfare the better. Ideally the SWF would rank all possible social states.

In this chapter we focus mainly on utilitariatn SWFs with the general form:

W=fw)=rfw,u,,..u,) (7.1)
where W is social welfare, u is individual utility (or welfare) and there are i = 1...n
individuals in society. In a utilitarian SWF, social welfare is a function of the utility of the
members of society.? We focus on utilitarian SWFs because the fundamental aim of policy is
the collective welfare of individuals. However, for practical purposes we will also need to
consider other ways to rank policies.

Formally, the aim is to maximise social welfare (/) subject to the constraints of the
opportunity set. In each panel of Figure 7.1, there are three convex iso-welfare curves (Wi,
W>, W3), with W; representing the highest level of welfare. An iso-welfare curve shows points
of equal social welfare (between which society is indifferent). The slope of the iso-welfare
curve at any point shows the marginal rate at which society is willing to trade off the
components that make up welfare. Thus, in Figure 7.1c, the slope shows the marginal rate at
which society is willing to substitute Amy’s utility for Ben’s utility (the social marginal rate
of substitution, MRS). Welfare is maximised when the iso-welfare curve (%) is at a tangent
to the opportunity set. At this point, the slopes of the iso-welfare curve and the opportunity set
are equal. The social MRS of Amy’s utility for Ben’s is equal to the marginal rate at which
Ben’s utility can be transformed into Amy’s on the utility possibilities frontier (UPF).

In Figure 7.1b, the opportunity set is various combinations of GDP and equality, and there
are again three iso-welfare curves. Welfare is maximised (again on the W> curve) when the
marginal rate at which society is willing to give up income in return for more equality is equal
to the marginal rate at which income has to be sacrificed to achieve extra equality.

Utility and Income

A major problem for policy evaluation is that we want to improve the welfare (utility) of
individuals but our main measure of utility is income. Therefore, we need to understand the
relationship between utility and income, which we introduced in the last chapter (Figure 6.8).

2 This formof social welfare function is often called a Bergson—Samuelson SWF.

115



116

Total utility

Part 3 Econamic Evaluation and Public Policy

(@) Linear utility function with
constant marginal utility

>
2 Person in 2
5 good health 5
5 g
S I
©
Personin 2 Personin
poorhealth good health
Personin
poorhealth
Income Income Income
(b) Total utility of income (c) Marginal utility of income

Figure 7.2 Utility and income

Figure 7.2a shows a linear utility function where the marginal utility of income is constant.
If everyone were to have the same linear utility function, there would be a simple translation
of income into utility. A dollar increase in income would have the same marginal value to all
individuals regardless of who gained or lost the marginal dollar.

However, there are significant problems with this simple equation between income and
utility. First, for most people income has decreasing marginal utility. That is, each extra dollar
has a positive but decreasing value of utility. This is shown in Figures 7.2b and 7.2c. It
follows that, if everyone has a similar utility function, a transfer of a dollar froma rich person
to a poor one would always raise collective utility (assuming no loss of output due to the
redistribution). If the redistribution involves an economic loss, we would also need to know
the shape of the utility function to determine the optimal rate of dollar transfer between any
two individuals.

Second, utility does not depend only on income. It may reflect health, family circumstances
or a myriad of factors. Taking only differences in health, for any given level of income and
personality, someone in good health is likely to have a higher level of utility than someone
with poor health. Also, as shown in Figure 7.2c, an individual in good health may gain more
marginal utility from additional income than does a person in poor health. Differences in
utility functions complicate policy making. In this case, aggregate utility could be increased
by transferring a dollar from the sick person to the healthy one. But this may not reflect social
preference which could support more support for the sick person who has a lower absolute
level of utility as well as lower marginal utility.

More generally, social valuations of relative need may differ from relative individual
utility. Society may take the view that the happier that individual 4 is relative to B, the less
socially valuable is an addition to A4’s happiness compared with an addition to B’s happiness.
Suppose that 4 and B have similar utility functions but that 4 has more income than B and
gets x per cent of B’s marginal utility from an extra dollar (where x is less than 100). Any
policy that increases B’s income by one dollar and reduces A’s income by less than 1/ (1 —
x/100) dollars increases their joint utility. But society may judge that more, or less, weight
should be placed on the relative value of a dollar going to B (the less well-off person) than the
value associated with their relative marginal utilities. Thus, society may consider that the
lower the initial /evel of happiness, the more value should be given to additional units of
happiness.
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Measurement and interpersonal comparisons

Given that individual utility is a critical component of most SWFs, ideally utility functions
would be measurable and comparable. These two requirements are described as a need for
cardinality and interpersonal comparability respectively.

Of course, individual utility cannot be measured in the same scientific way that temperature
or blood pressure can be measured. The alleged lack of both strict cardinality and a scientific
basis for making interpersonal comparisons of utility has led some economists (most
famously Robbins, 1938) to conclude that viewing social welfare as an aggregate function of
individual utilities is unscientific and not useful. This warning is important, but the conclusion
seems exaggerated. As Little (1957) pointed out, people commonly compare the happiness
and quality of life of different individuals and conclude that one person is happier or has a
higher quality of life than another, and we base our actions on these views. The fact that such
comparisons cannotbe precise does not render them meaningless or useless.

More recently, economists have undertaken several studies attempting to relate happiness
(utility) to income (see Layard, 2006; Layard et al., 2008). To estimate the utility function it
is typically assumed that the elasticity of marginal utility with respect to income is constant.
This elasticity (p) is the percentage change in marginal utility associated with a one per cent
change in income. This assumption implies that utility () is given by:

I-p
4 p#1
u=<1-p (7.2)
log(y) p=1

where y is income.? It follows that the ratio of the marginal utilities of two people is given by:

ou’ /oy [ y! g (73)
ou'loy | y*

If A has twice the income of B and p = 1, then 4 obtains half the marginal utility that B
obtains from each extra dollar of income. Drawing on four large cross-sectional surveys of
subjective happiness and two panel surveys, with data from over 50 countries and time
periods from 1972 to 2005, Layard et al. (2008) estimated that the value of p varied from 1.19
to 1.36, with a best mean estimate of 1.26.* This implies that as income rises by 1 per cent,
the marginal utility of income falls by 1.26 per cent. The authors found similar elasticities for
sub-groups ofthe population.

These findings suggest that interpersonal comparisons of utility can be meaningful and that
social welfare can be viewed as a function of individual utilities. However, this does not
obviate the need for making critical ethical decisions about the nature of social welfare. It is
still necessary to determine how changes to relative utilities should be weighted in an SWF,
which is a normative decision.

3 Equation 7.2isknown as the Constant Relative Risk Aversion function. Other common and simpler utility
function specifications include U=1log(y) and U=y", where 0 <p<I.

* Layard (2008) used a slightly modified version of the CRRA function to estimate a morerealistic model whereby
people need a minimum amount ofincome before they start receiving positive utility.
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Utilitarian Social Welfare Functions

Utilitarian SWFs generally have four features. First, they depend only on the utility of
individuals. Such a SWF is sometimes described as “welfarist”. Rights, such as the right to
freedom of speech or worship, matter only in so far as they affect individual utilities. Second,
social welfare is assumed to increase with each individual’s utility level, other things being
equal. Third, iso-welfare curves are generally assumed to be strictly convex. This reflects the
egalitarian ethic that inequality in utilities among individuals is socially undesirable. Fourth, it
is generally assumed that everyone counts equally—it does not matter who enjoys a high or
low level of utility. This is the principle of anonymity or symmetry.

In the following discussion, we identify various forms of utilitarian SWFs and a general
SWF function that embraces all forms, depending on the parameter values applied.’

The additive utilitarian social welfare function

The most commonly discussed utilitarian SWF is the simple additive utilitariatn SWF. The
idea underlying this SWF is that society should aim to maximise the total happiness of the
community.® In this formulation, social welfare is the unweighted sum of the utilities of all
individuals:

W=u +u, +..u, = 2u, (7.4)

Note that individual utility is usually assumed to be a function not only of income (or
goods consumed, x) but also of leisure (/):

ui = f{yily) or = flxi,l;) (7.5)

Also, in most policy or project evaluations, goods include market and non-market goods,
such as health and environmental goods.

Figure 7.3a shows the implied social indifference (iso-welfare) curves. With an unweighted
additive utilitarian SWF, iso-welfare curves are linear with a 45° angle to each axis. A
marginal (or unit) increase in an individual’s utility always has the same social value,

2 2z The social MRS changes 2
5 The social MRS is constant 5 with the level of utility 5
» No inequality aversion w Positive inequality K
> > . >
£ £ aversion 3
< < <
w
w, 450
Ben's utility Ben's utility Ben's utility
(a) Additive utilitarian SWF (b) Weighted additive utilities SWF (c) Rawlsian SWF

Figure 7.3 Social indifference (iso-welfare) curves

* In Chapter9 we discuss another way of ranking social states based on individual preferences over states, drawing
typically on voting methods, instead of on individual utilities.

¢ Traditionally, the additive utilitarian SWF was described as ‘the utilitarian SWF’. It is also called the classical or
Benthamite SWF, named after the 19th century school of utilitarian philosophers founded by Jeremy Bentham.
Bentham argued that ‘the greatest happiness of the greatest number is the foundation of morals and legislation’.



Chapter 7 Social Welfare and Economic Evaluation

2 \ Ben's MU curve @
g f & g_
e 3
£ <)
T T <
E 1 =2
= 1 c
3 7 ! b =
< ! <
— ' Amy's MU curve
1
I
1
! ’
L 0
0 a b Y*
1§
|4 N

Amy's income Ben's income

Figure 7.4 How equality of income can maximise social welfare

regardless of the level of their utility. However, this iso-welfare curve does not imply that a
dollar to each person has the same social value. If Amy and Ben have a similar decreasing
marginal utility of income function, a marginal dollar would provide more utility to whoever
has less income. In income space, the iso-welfare curves would be convex.

The unweighted additive utilitarian SWF has some attractive features. It is easy to
understand. It is democratic in that a marginal increase in the utility of each individual has
equal weight. Also, it is often viewed as fair because it justifies redistributing income from
high-income to low-income individuals (who usually have greater needs and a higher
marginal utility of income). Indeed, under certain assumptions (as discussed below) it justifies
complete equality of income distribution.

This is shown graphically in Figure 7.4. Here there is a fixed amount of income (OO') to be
divided between Amy and Ben, who are assumed to have similar utility functions. Initially,
say Amy has O'a income and Ben’s income is O'a. Then according to the utilitarianism
calculus, total welfare is Oiea + Oljca. If ab income is transferred from Ben (the richer) to
Amy (the poorer), total welfare will be Oifb + O'jdb, which increases welfare in the society
by cefd. When Amy has OY* amount of income and Ben has O'Y* income, their marginal
utilities are equal and their total utility is maximised. Because Amy and Ben have the same
utility function, total utility is maximised when total income is divided equally between them.

Nevertheless, the unweighted additive utilitarian SWF is often criticised for being
concerned only with total welfare and not with its distribution. In Figure 7.3a, C is on a higher
social welfare curve than D and, with an additive utilitarian SWF, would be preferred to D.
But many people would disagree and prefer D to C. They may argue that income should be
transferred to individuals with lower absolute levels of utility, without regard to the marginal
utility that they obtain from income or to the possible loss of aggregate utility. With a simple
additive utilitarian function, a transfer of income from a poor unhealthy individual who has
little enjoyment in life to a rich healthy person could increase total utility. But this may not be
regarded as desirable. An example of such a scenario is given in Box 7.1 overleaf.

Introducing equity explicitly into socialwelfare functions

Equity can be introduced explicitly into a SWF in various ways, for example by a weighted
additive function. A multiplicative form of SWF also allows for the distribution of utility. In
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Box 7.1 An additive utilitarian social welfare function may not be desirable

Say in a two-person (Ben and Amy) economy, totalfixed income Substitutingya= 100 - ys

of $100 is split between them. For Ben, the marginal utility of 2ys = 6(100 - ys).

income is: MUs = 400 - 2ys while for Amy the marginal utility is Therefore, ys= 75, ya = 25.

MU, = 400 - 6ya, Where ys and ya are amounts of income to Ben This shows that if, for the same amount of income, Ben

and Amy respectively. If the welfare function is simple additive, = gets more marginal utility than Amy, the welfare-maximising

to maximise W set marginal utilities equal subject to the utilitarian solution is to provide Ben with more income. The

constraint that ys + ya = 100. additive utilitarian SWF, which aims to maximise the sum of
So, 400 - 2ys= 400 - 6ya.

individual utilities, may not be an attractive ethical
objective.

such a SWF, welfare is a function of the product of individual utilities. This can be expressed
in logarithmic form with social welfare a function of the sum of the natural log of individual
utilities.

More generally, we may adopta weighted multiplicative utilitarian SWF:

W=u" <xu“ <. xu“ =[Tu” (7.6)
1 2 n i

where the a; are weights between 0 and 1 assigned to each individual’s utility and II
represents multiplication. Equation 7.6 allows us to give greater weight to increases in the
utility of people with greater needs.

Equation 7.6 is represented by a convex iso-welfare curve (see Figure 7.3b). Convexity
implies that society prefers an even distribution of individual utilities to an uneven one. As
inequality increases, society is willing to accept a decrease in the utility of the poor only if
there is a larger increase in the utility of the rich. The acceptable trade-off depends on the
degree of inequality.

Another SWF that allows even more strongly for welfare distribution is the Rawlsian
maximin SWF. Rawls (1971) proposed that social welfare should depend only on the welfare
of'the least well-off individual (or group of individuals) in society. This can be interpreted as:

W =min (u,, u,, ..., u,) (7.7

This implies an L-shaped iso-welfare curve (Figure 7.3c). An increase in the utility of anyone
other than the least well-off person makes no difference to the welfare ofsociety.

Rawls argued that people could choose a fair society only if they were unaware of their
position, income-earning capacity and so on in society (sometimes described as a veil of
ignorance). He held that individuals who did not know their position, being risk averse, would
choose a society in which the welfare of the least well-off person was as high as possible.
This approach attempts to generate an unbiased ethical ranking of social states. However, it
has been questioned on the ground that the selfish views of individuals in an original state’ do
not necessarily have ethical content. Nor is there any evidence that individuals so placed
would be so risk averse as to be concerned only with the welfare of the least well- off person.®
The exclusive emphasis on the welfare of the least well off individual is limiting. The
Rawlsian SWF is indifferent to the welfare of anyoneelse.

7 The position was original because no social or political system existed, and thereforeno individual in the imagined
positionhad a known place in thesociety. Rawls described this as the principle ofjustice.

¥ Harsanyi (1955) argued that if individuals in their original position were to maximise their expected utility, they
would choose an additive utilitarian SWF.
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A general social welfare function

All the SWFs described above can be viewed as special cases of a general SWF.

1 (ui)l"g (7.8)

1-¢45
where & is a parameter that reflects social concern for equality of welfare.® With this
formulation, the elasticity of substitution along each iso-welfare curve is constant and given
by l/e. This means that the ratio of the proportional change in marginal utilities to the
proportional change in absolute utilities is constant.

When &= 0, there is no explicit concern for equality. Each marginal unit of utility has equal
value regardless of the individual’s level of utility. Equation 7.8 then reduces to the simple
unweighted additive utilitarian SWF (Equation 7.4) and the iso-welfare curve in Figure 7.3a.
When ¢ is positive, increases in individual utility are transformed into less than proportional

increases of 1 N
— ul
1—3( )

This implies that more weight is attached to a marginal increase in utility for someone with
low utility than for someone with high utility. As ¢ increases, the weight for equality
increases. In the limit & — oo and Equation 7.8 reduces to the Rawlsian SWF, Equation 7.7.

Table 7.1 shows how the social valuation of marginal utility may vary with differences in
utility levels and social values of & If Ben’s level of utility is M times that of Amy’s, the
weight attached to an additional unit of utility for Amy is M% Suppose that M =2 (Amy has
half the absolute level of utility of Ben). If €= 0, a unit increase in Amy’s utility has the same
social value as a unit increase in utility for Ben. If £= 2, the social value of marginal unit of
utility for Amy is four times the social value of a marginal unit of utility for Ben.

Note that these social valuations of utility are additional to any differences in the marginal
private utilities of consumption. Suppose that a dollar provides Amy with one extra unit of
utility and Ben with only 0.5 extra units of utility. And suppose that M =2 and £=2. The net
social value of a transfer of a dollar from Ben to Amy is then 3.5 units, because Amy’s one
unit attracts a social value of 4 units, whereas Ben forgoes 0.5 units of utility.

From utilitarian social welfare functions to public policy

SWFs are intended to assist in ranking social states and thus in determining public policies.
However, utilitarian SWFs are a rather abstract concept with few direct practical applications.

Table 7.1 Valuations of marginal utility of individuals with differing social w eights

Values of social Individualutility levels relative to average utility
weights (g)

2/1 1/1 ) 1/3 1/4
0 1 1 1 1 1
0.5 0.71 1 1.41 1.73 2

0.5 1 2 3 4
2 0.25 1 4 9 16
4 0.0625 1 16 81 256

® When g=1, Equation 7.8 is indeterminate and is replaced by W= ‘Elog(u") . It may also be noted that this SWF is
ordinal and that the value of Wmay be negative, but it rises with increases in any individual utility.
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One utilitarian SWF with a possible practical implication is the Rawlsian SWF. This
implies that income should be redistributed to the least well-off person or group of persons in
society. Of course, individual welfare must be defined, for example in terms of income,
health, dependants and so on.

The simple additive SWF was also regarded traditionally as implying a strong case for
income redistribution. Indeed, under the following assumptions social welfare is maximised
by complete equality of income:

1. Individuals have similar utility functions (they gain equal utility from any given amount of
income).

2. Marginal utility of income falls as income increases.

3. The total amount of income available is fixed and independent of its distribution.

If these assumptions hold, any transfer of income from a richer person to a poorer one
increases the welfare of society, because a marginal dollar gives the poorer person more
utility. This was shown in Figure 7.4. Moreover, the larger the transfer the greater is the
increase in social welfare.

A related policy question is: how should government raise a given level of taxrevenue with
least welfare cost? If the marginal value of a dollar falls with income, a dollar tax on a high-
income person results in less loss of total utility than does a dollar tax on a low-income
person. To achieve a tax revenue target with least loss of welfare, tax should be levied at a
100 per cent rate on the highest incomes downward until the target is reached. For the
marginal dollars of tax paid, all those paying tax would have an equal sacrifice. But this
marginal sacrifice is lower than the sacrifice that would occur with a tax on lower incomes.
People with low incomes would pay no tax.

However, these conclusions depend on the assumptions. If the assumptions do not hold,
neither do the conclusions. Assumption (1) is questionable because utility depends on many
factors besides income. Assumption (2) is more plausible. However, assumption (3) is very
doubtful because income redistribution almost always reduces the amount of income available
for distribution. Therefore, the conclusions that total utility is maximised by complete
equality of income are questionable.

These examples show that maximising a utilitarian SWF subject to constraints may produce
significant policy guidelines, but not operational outcomes. We have also seen that it is
possible to estimate utility functions which allow us to convert income into utility
equivalents. However, for practical purposes, it is generally necessary to work directly with
economic variables such as income or consumption along with leisure. For example,
macroeconomic states may be ranked as a function of GDP and some measure of income
equality. To assess particular policies or projects, money measures of benefits and costs are
generally required. We review these approaches below and their implications for evaluating
social welfare.

Utilitarian social welfare functions: other considerations

Other important SWF issues are the components of utility, the consequentialist nature of
SWFs and therelated treatment of equity.

The components of welfare. In the eloquent words of the American Declaration of
Independence (1776), all men “are endowed ... with certain inalienable rights ... among these
are life, liberty and the pursuit of happiness”. Whether or not one agrees with the notion of
natural rights, most people would consider that their utility depends not only on income and
leisure but also on their rights to vote and elect governments, to freedom of speech and
congregation and freedom from arbitrary arrest. These rights are hard to measure.
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Outcomes and process. SWFs are often treated as consequentialist: welfare depends on
outcome, not on process. In the consequentialist view of social welfare, government should
distribute output according to need and so as to maximise the total welfare of society, subject
to the constraint that redistribution may reduce the output available for distribution. In effect,
all outputbelongs to the state. No individual has a right to their output..

However, taking process into account, there is another equity principle—the principle of
just reward. According to this principle, people should be compensated for both labour and
savings. Compensation for labour can be represented formally by including leisure in the
utility function as in Equation 7.5. Other things being equal, individuals with more leisure
have more utility. Those who work longer hours may be compensated by higher money
income.

But what is a fair return to labour? Nozick (1974) argues that individuals have a right to all
legally acquired holdings, acquired either through earnings or through inheritance of wealth
providing this was justly acquired. This is an extreme view. A more moderate view is that
individuals are entitled to keep what they can eam in a competitive market, given equal
positions of opportunity and ability. Individuals should not be able to appropriate surplus
income, above their opportunity cost, when this is due to market power in imperfectly
competitive markets. Nor should they be able to appropriate economic rent due to superior
innate capacities. This rent should be shared with less gifted individuals.

Some writers, such as Holcombe (1998), argue that fair process is as important as fair
shares of output. If the process is fair (e.g. there is equality of opportunity and markets are
competitive) the economic outcome may be viewed as fair. If a football game is fair, the
outcome is generally viewed as fair. However, given differences in individual abilities and in
resources available to individuals, and the random nature of misfortune, society can scarcely
be indifferent to variations in economic outcomes even in competitive markets.

Conclusions. Most utilitarian SWFs imply that resources should be shifted from individuals
with high utility to those with less utility. But utility (or need) are not easily defined concepts.
On the other hand, the just reward approach argues that individuals should be entitled to their
earnings provided there is equality of opportunity and markets are competitive. Such issues
arise at many points in the text. For example, in our analysis of public finance below, we will
discuss ability to pay versus user benefit principles of equity and the meaning of vertical and
horizontal equity. In our discussion of social assistance, we will meet a variety of concepts of
need especially in relation to differences between households.

Working with Income

For most practical purposes, economists work with incomes or willingness-to-pay dollar
amounts rather than with utilities. At the macroeconomic level, we may trade-off total income
(GDP) against equality of distribution. Thus a SWF may be represented as:

W =W, 0) (1.9)

where S is represents total income, which captures the efficiency aspect, and 6 represents the
inequality of income, which captures the equity aspect. This SWF is increasing in S and
decreasing with respect to 8. We have seen previously that a utilitarian SWF is generally
increasing with individual utility and that individual utility increases with income. To satisfy
this feature the above SWF has to satisfy the following principle:

aw os _|ow 20 (1.10)

>
as oy, ‘ae o,
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An increase in someone’s income affects the SWF in two ways: it increases the total
income of the society and changes the inequality. The above condition states that an increase
in someone’s income has a greater effect on total welfare than does an increase/decrease in
inequality. Suppose that a policy change increases the income of one person (or group) in the
society. This increases S, but this may increase or decrease inequality depending on whose
income has increased. If inequality increases its effect on SWF is negative. However, with the
above SWF, whoever may be the beneficiary of a policy change, social welfare will increase.
The effect of an increase in income on S always exceeds the effect of this increase in income
on 6. From an axiomatic perspective,the above SWF can be derived as:

W= GDP per capita X (1-GC) (7.11)

where GC is the Gini coefficient measure of income inequality.

However, the core components of social welfare are individual utilities and where possible
economists estimate the benefits and costs ofeconomic changes to individuals. As economists
have stressed for a long time and as Stiglitz ef al (2009) discussed in a major OECD report,
GDP is not a good measure of welfare even when adjusted for distribu tional effects because it
does not include any value for non-marketed goods, health, externalities, consumer surpluses
or leisure. A full accounting of welfare effects for individuals includes values for all these
elements of welfare drawing on the valuation principles discussed in Chapter 6.

Weighting incomes. Turning to individuals, the core problem is the relationship, or the lack
of it, between income and utility. Even if individual utility can estimated as a function of
income, social valuations of marginal utility may differ from individual valuations.

Suppose that the SWF embodies the idea that the social value of an additional unit of
income is some function of an individual’s income. In essence, we can replicate the welfare
function shown in Equation 7.8 but substitute income () for utility and some form of social
weighting factor (w) for equity. Thus, suppose that social welfare can be re-expressed as a
function of incomes:

Wty sy, )= 2wy, = 20, (1=w) (7.12)

i

where w represents the elasticity of the social valuation of the marginal utility of income for
each individual (or the degree of aversion to income inequality).

Table 7.2 provides summary values of the social value for an additional dollar for three
individuals depending on the choice of social weight. This is of course simply a reduced
version of Table 7.1 with income differences instead of utility differences. If w = 0, the social
value of extra income is the same for everyone. Society would be indifferent to distributional
changes in income. If w = 1, the social value of marginal income is inversely proportional to
income. If Ben has twice the income of Amy, the social value of an extra dollar to Amy is
twice the social value of an extra dollar to Ben. The higher the value of w, the higher is the
social value of marginal income of low-income individuals. In the extreme case, if w = o,

Table 7.2 Values of marginal income as function of individual income and social weights

Social weight (w) Individualincome relative to mean income
2/1 1/1 0.5/1
0.0 1.00 1.0 1.00
0.5 0.71 1.0 1.41
1.0 0.50 1.0 2.00

2.0 0.25 1.0 4.00
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all weight would be attached to the income of the least advantaged person. The weighting
approach is attractive in that it recognises welfare differences between individuals and
attempts to provide an operational procedure for dealing with these differences. Policy makers
must make suchjudgements in many situations.

However, determination of any such weights requires value judgements. While such
valuations might be elicited from social surveys and econometric analysis, as in Layard et al.
(2008), weighting dollars according to the estimated average marginal utility of income (w =
1.26) would itself represent a value judgement. Therefore, most economists are cautious about
employing such weights and treat all dollar values equally in an evaluation procedure like
cost-benefit analysis. Of course, this approach does imply a social weight (ie. w = 0).
However, this is essentially an attempt to separate efficiency and equity considerations. It
does not imply that equity considerations are irrelevant to public policy. Rather, as discussed
below, they need to be considered alongside expected efficiency outcomes.

Social Welfare and Cost-Benefit Analysis

In practice, decision makers deal mainly with specific policies and projects rather than with
overall design of the economy. Typically, we want to know whether a policy or project will
increase social welfare. To answer this question, we generally focus on the change in social
welfare (AW). Adopting utility units, we want to know whether:

AW = wAu, >0 (7.13)

where wj are social weights where aplplicable.

However, given the difficulty of estimating u; and w;, as a practical procedure, economists
generally estimate whether the benefits exceed the costs by drawing on unweighted income-
based valuation measures described in Chapter 6. Therefore, we estimate whether:

AW =3 (b—-c)=2y>0 (7.14)

where b; and ¢; are estimated benefits and costs for individuals (or other economic agencies)
and y; are income-based measures of changes in individual welfare, which may be positive or
negative. Ifthe estimated total benefit exceeds total cost, there is said to be a net social benefit
(NSB > 0). Not surprisingly, this approach is called cost—benefit analysis (CBA).

The monetary valuations of goods usually reflect changes in consumer and producer
surpluses based on ordinary demand schedules, but they may reflect estimates of
compensating or equivalent variations when appropriate. As we saw in Chapter 6, the
differences between these valuation measures are generally small. When they are not, the
choice of measure can have significant implications. However, the aggregation of individual
values into an overall measure of social welfare is generally more contentious than the
valuations of goods to individuals or othereconomic agents. This takes us back to theissueof
how to treat equity if not by weighting valuations.

Aggregating income-based measures of welfare changes

Evidently when a project or policy produces winners and losers and when a dollar has a
different value to different individuals, NSB = Xy; > 0 may not represent a net social welfare
improvement if the distributional effects are regressive.

However, Zy; > 0 does represent a potential net social welfare improvement (it is a
potential Pareto improvement). If estimated benefits exceed costs, the gainers from a change
can fully compensate the losers. If compensation is made, someone is better off from the
change and no one is worse off. The resource reallocation would then be an actual Pareto
improvement. This approach is formalised in three related compensation criteria:
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1. Kaldor criterion: a change from A4 to B is desirable if those who gain from B could
compensate the losers and still be better off at B than at A4.

2. Hicks criterion: a change from 4 to B is desirable if the losers from B cannot bribe the
gainers into not wanting the changeto B.

3. Scitowsky criterion (sometimes described as the double criterion): a change from 4 to B
is desirable if those who gain from B could bribe the losers to accept the change and the
losers could not bribe the gainers into not making the change.!?

There is relationship between these compensation criteria and the concepts of compensating
and equivalent variation (CV and EV) described in Chapter 6. The Kaldor test requires that
the sumof CVs is positive. The Hicks testrequires thatthe sumof EVs is positive.

Scitovsky (1941) pointed out that the Kaldor and Hicks criteria could create inconsistent
outcomes and that strictly both criteria would need to be met. The Scitovsky reversal paradox
is illustrated in Figure 7.5. Suppose that the initial utility point is 4. Government then decides
to build a new road that provides benefits only to Y, but for which both X and Y pay. The new
utility levels are given by point B. However, ¥ can compensate X and both can be better off at
point C. But if compensation is not paid, the starting point on the utility map with the road is
point B and the comparator (without the new road) is point 4. Given that X prefers non-road
goods, she is better off at 4 with no road. She is also willing to bribe Y into having other
goods and not having the road at point D, which both prefer to point B. Therefore, when
compensation is not made and the distribution of income changes, the Kaldor and Hicks
criteria can justify both a change and the reverse decision. Fortunately, this inconsistency is
rare and for most purposes the Kaldor criterion is adopted.

Kaldor and Hicks designed their criteria in response to the Robbins (1938) critique that
individual utilities cannot be compared and to avoid the need for a social welfare function. If
losers are compensated, changes that satisfy their criteria are Pareto efficient. There would be
no need for interpersonal comparisons of utility or indeed for any SWF. Moreover, such an
approach may be justified pragmatically. Because governments undertake many projects,
adopting projects with a positive NSB (or where there are alternatives, options with highest
NSB) will raise the welfare of most people more than would projects with lower NSBs,

Figure 7.5 The Scitovsky reversal paradox

10" See Kaldor (1939), Hicks (1939)and Scitovsky (1941).
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including projects with negative net benefits. However, the compensation principle is based
on the notion of hypothetical compensation. It does not require that compensation is paid.

If compensation is not paid and someone loses from a policy change, the argument that
compensation could be paid is of questionable relevance. The NSB criterion (Equation 7.14)
gives equal weight to all dollar valuations of benefits and costs regardless of their distribution.
Of course, some projects are redistributive from rich to poor as well as efficient. However, if
high income individuals gain from a project and low-income people lose, a project may
satisfy the net social benefit criterion but worsen the distribution of income.

Evaluation options

There are three main ways to evaluate policies or projects. All are based on estimates of
individual valuations of benefits and costs. The differences relate to the treatment of
aggregate net benefits.

First, we may evaluate policies with a social welfare function that applies social (equity)
weights to WTP values for different groups of individuals. This approach aims to fully
integrate efficiency and equity outcomes. Equity-weighted measures of NSB are used
occasionally, for example in evaluations of economy-wide tax and income transfer systems
(see optimal taxation literature in Chapter 28). However, they are used here mainly for
academic demonstration purposes because there is no objective basis for establishing equity
weights for groups of individuals. This approach is rarely used to evaluate specific policies or
projects because establishing equity weights for individuals for individual cases is even more
problematic. Moreover, an estimated equity-weighted NSB is an unclear mixture of efficiency
and equity impacts. It does not have a clear welfare meaning. A policy could show a positive
NSB even if the distributional impacts were regressive.

Second, policies may be evaluated simply with an efficiency criterion such as unweighted
NSB. Government would adopt policies that pass the NSB test, because this makes most
efficient use of resources. Government would deal with equity separately as needed through
income transfers or other compensation programs. This could include indirect compensation
whereby government would compensate losers via fiscal policies to ensure that overall
changes do not disadvantage less well-off individuals. This approach may achieve high
efficiency outcomes and reasonable equity at low cost because fiscal instruments are
generally better instruments for redistribution than are projects. However, acceptance of it
requires faith in the political process. When a policy disadvantages some individuals, they
may not take the sanguine view that they will receive appropriate compensation via other
policy changes.

The third approach to evaluation accepts that equity may be important at the individual
policy or project level. However, it adopts a dual track consideration of efficiency and equity
rather than attempt to integrate efficiency and equity into a single overall estimate of social
welfare (as in the first approach). The economist would present decision makers with both
(1) the estimated aggregate (unweighted) NSB of a policy and (2) a description of the
distributional impacts, possibly including potential compensation packages. This is a common
approach.

The estimated NSB, based on cost—benefit analysis, indicates the potential efficiency gains
from a policy. But the economist generally does not attempt to convert this into an aggregate
measure of social welfare. Rather the economist provides separate information on the
efficiency and equity consequences of any policy. Government then makes the policy
determination.
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Conclusions

Welfare economics provides a rigorous framework for determining the allocation of resources
and related public policy decisions. Valuations of individual benefit and cost are based on
individual preferences. The principles of compensating and equivalent variation, or of
consumer or producer surpluses, provide exact monetary measures of benefit and cost. Thus,
welfare economics provides a means to quantify costs and benefits.

However, technical analysis cannot resolve all issues. A dollar may be more valuable to one
person than to another. In any case, social valuations of individual needs may differ from
private valuations of the marginal utility of income. Thus, it is often necessary to make trade-
offs when someone gains froma policy and another person loses. Unless full compensation is
possible, policy making requires a trade-off between the efficiency gain of a policy change
and the distribution of the gains and losses.

It is sometimes feasible to treat efficiency and equity separately. At the macroeconomic
level, policy makers would aim first to maximise the total value of output by the most
efficient use of resources and then redistribute the income earned in an equitable way. At the
microeconomic level, government would adopt efficient policies that provide the highest net
social benefit (those policies with greatest excess of total benefit over cost) and deal with
distributional issues separately, where appropriate by compensating losers. Of course, a social
welfare function, reflecting values judgements, is still required (at least implicitly) to
determine the optimal redistribution.

A rationale for treating efficiency and equity as separate issues is that efficiency of resource
use is a technical issue and distribution of output a normative matter. Also, when policies
have minor equity implications, the separation of efficiency and equity may be practical and
reasonable. However, in the absence of individualised lump sum transfers, it is impossible
completely to separate equity from efficiency—one will affect the other. It is then impossible
to judge between alternative economic states without an ethical social welfare function or a
political judgement.

e The fundamental problem of public choice is to determine e Most public policy involves possible changes fromthe

how to assess, compare and aggregate gains and losses
from the use of resources.

e The assessment is based on valuations of individual
preferences. Comparison and aggregation of the valuations
raise greater problems as the marginal utility of income
varies across individuals.

e Also socialvaluations of marginal income may vary

accordingto the level of wellbeing of individuals in society.

o |deally policies or projectswould maximise social welfare,
using some agreed measure of socialwelfare, that is, a
socialwelfare function (SWF).

e The SWF describes the relationship between socialand
individual welfare. However, individualutilities can be
combined into an overall measure of socialwelfare in many
ways and this aggregation requires value judgements.

present rather than design of a whole socialstate. In this
case we want to measure changes in the welfare of
individuals (i.e. their benefits and costs) and to find a way
tosum these changes.

If the estimated totalbenefits of a policy exceed the costs,
the policy is described as efficient in the sense that the
gainers could compensate the losers. |If compensation is
made directly or indirectly in the longer run, someone
would gain, and no one would lose, from the policy.

If compensation is not made and a project or policy has
some expected adverse effects, policy makers must decide
whether the efficiency benefits justify the distributional
impacts.

Thereis no ready technicalbasis for weighting the benefits
and costs into an overallmeasure of socialwelfare.
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Questions

1. Whatis a social welfare function?

Is it possible to compare individual welfare levels? If
such comparison is notpossible, is it possible to make
judgements about social welfare?

Does a Pareto-efficient outcome avoid the need for a
social welfare function?

Can a utilitarian social welfare function be equitable?

Assume an economy with only two people (Amy and
Ben).

i. Let the social welfare functionbe W; = ua+us
where u, and u) are theutilities of Amy and Ben.
Graph theiso-welfare curves (the social
indifference curves). What importance, if any, is
attached to their relative wellbeing?

ii. Repeat for W> = 2uq+up. What are the implications?
iii. Draw a utility possibilities curve and show how the
SWFs in i andii affect the desired outcome.

What are the main weaknesses of the additive
utilitarian social welfare function?

iv.

6. Should government be concerned with the distribution

of utility or the distribution of income?

7. Is it possible to estimate the marginal utility of

income?

10.

I1.

12.

13

14.

129

Explain why social valuations of marginal needs may
differ from individual valuations of the marginal
utilities of income. Is it possible to measure these
social valuations?

When does cost—benefit analysis maximise a
utilitarian social welfare function?

Is maximising an additive utilitarian social welfare
function always inequitable?

Define the compensation principle. Whatis the
relationship between this principle and a potential
Pareto improvement? What value judgements
underlie the compensation principle?

When may the Kaldor and Hicks compensation tests
give different policy answers?

. Amy’s utility is u4 and her income is y4 while Ben’s

utility is up and income is yp. Suppose: ug = 10ya%>
and up= 10y + 0.8up. Supposeinitially thatboth of
them have $100. If you consider a (simple) additive
SWF, what will happen to social welfare if $36 is
taken away from Ben and given to Amy?

How can cost—benefit analysis deal with
distributional impacts of policies?

15. Society contains three individuals (groups)with the following income, health and

perceived utility.

1 2 3
Income ($ per annum) 20000 40000 80000
Health Good Poor Good
Utility 100 120 200

The government has six policy options (A to F) which give forecast income changes as shown below.

Option 1 2 3 Total Rank
A +1000 0 -3000 -2000
B +500 +500 -2500 -1500
C +1500 -500 -500 +500
D +500 0 +500 +1000
E -100 +1100 0 +1000
F +1000 -250 +500 +1250

i. How would yourank the options?

ii. Whatdoes this imply abouta social welfare function?

iii. Whatdoes it imply about compensation schemes?
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Chapter

Cost-Benefit
Analysis

The age of Chivalry is gone: that of sophisters, economists and calculators has succeeded.

Edmund Burke

Cost-Benefit Applications ¢ Overview of Cost-Benefit Analysis ¢ Measures of Net Social Benefit ¢
Valuing Benefits and Costs ¢ The Social Discount Rate ¢ Uncertainty and Risk & Distributional
Issues ¢ CBA and Other Evaluation Methods

or policy. The NSB equals total benefit less total cost. Benefits and costs include

market and non-market goods. NSB may be positive or negative. CBA is applied to a
wide range of public projects and policies, based on the principles of welfare economics. It is
more comprehensive than other forms of economic evaluation, such as cost-effectiveness
analysis and financial analysis. CBA is widely used across international, national and state
jurisdictions.

This chapter describes the method of cost—benefit analysis. The first part describes
applications and outlines the method. The chapter then describes the main features of CBA:
measures of net social benefit, the valuation of costs and benefits and the treatment of time,
risk and distributional issues. The last part of the chapter briefly reviews other less
comprehensive evaluation methods.

Cost—beneﬁt analysis (CBA) aims to estimate the net social benefit (NSB) of a project

Cost-Benefit Applications

CBA was developed initially to assess public capital expenditure projects, notably water and
transport projects. Would the benefits justify the expenditure compared with investing in
other projects?

Figure 8.1 overleaf shows various kinds of benefits that may occur with: a new good,
improved service, increased capacity or lower costs. In Figure 8.1a, the benefit of a new good
net of recurrent costs in a given period is represented by the shaded area between the demand
curve and the marginal cost curve. The net benefit may change over time. The estimated net
benefits over the life of the project are compared with the capital expenditure, which is not
shown in this figure. The shaded area in Figure 8.1b shows the net benefit of an improvement
in quality for some service, as demand shifts from D; to D:. Figure 8.1c shows the net benefit
of an increase in the capacity of a service, such as water supply, from S; to S>. Figure 8.1d
shows the benefit of a reduction in operating costs from MC;to MC:.
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(a) Net benefit of a new good (b) Net benefit of improved service  (c) Net benefit of increased capacity

(d) Net benefit of lower costs

Figure 8.1 Examples of benefits from capital expenditure (shaded areas)

Figure 8.1 shows the direct benefits of consumers and marginal costs of producers of the
service. CBA also accounts for indirect effects where appropriate. These may be of two kinds.
First, there may be impacts in related markets for complementary or substitute goods. For
example, a major event may generate international visitors (the direct effects) and
complementary benefits may arise for businesses servicing tourists (indirect effects). Where
prices diverge from marginal costs in related markets, there may changes in producer surplus
in these markets. Second, there may be indirect non-market effects, including environmental
impacts, where third parties are affected (positively or adversely). Table 8.1 shows examples
of direct and indirect effects in road and education projects.

Importantly, in addition to capital projects, CBA is used to evaluate recurrent programs and
all kinds of policies. For example, it may be used to assess optimal class size in schools. And
most regulations impose costs and confer benefits on various parties that can be assessed
using CBA. For example, environmental regulations typically impose costs on firms with the
aim of improved health and environmental amenity. Likewise, regulations dealing with
occupational health and safety and consumer protection, for example for medicines and food,
generally impose costs on firms and aim to improve individual welfare.

Table 8.1 Examples of costs and benefits in CBAs for roads and education projects

Roads
Benefits

Education

Costs Costs Benefits

Benefits to students

Direct effects

Maintenance costs

Indirect effects
operators

Noise, air pollution
and lower amenity

Losses torail

Construction costs

around new road

Savings intraveltime,
vehicle costs and
accidents by firms and
households using new
road

Savings intraveltime,
vehicle costs and

Lower noise and
improved amenity
around other roads

Public costs of providing
education

Student income forgone
Student out-of-pocket
expenses

Displacement of existing
workers

accidents on otherroads

(higher incomes and
improved quality of life)
Increaseintax returns

Benefits to employers
(higher productivity)
Reductions in crime and
other socialcosts
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Australian legislation requires that all new regulations are subject to a Regulatory Impact
Statement that demonstrates the net public benefit of the regulation, which in effect is a
requirement to provide a CBA.

Applications of CBA can be found in many places in this book, including the evaluation of
education and health care services, transport, environmental regulations and public safety
policies, and in public interest tests ofrestrictions on competition.

Overview of Cost-Benefit Analysis

Box 8.1 provides an overview of the CBA process. The first three steps in the process are
common to any rational evaluation procedure. However, some points about them should be
noted as they are critical to the outcome of a CBA.

Development of appropriate options (step 2) is fundamental. This should include a ‘no
change’ option, which is often called the Base Case. However, the easiest way to ‘prove’ that
a project or policy is desirable is to evaluate it only against a poor Base Case and to ignore
other options. The options should generally include small changes as well as large ones.

Also critical is the forecast of incremental physical impacts (step 3). These may be forecasts
of traffic, power consumption, environmental impacts, health effects and so on. These effects
should be estimated as incremental to the Base Case. Many forecasts are provided by other
disciplines such as traffic modellers, statisticians or epidemiologists, but in some cases
economic factors such as income and prices can critically affect forecast outcomes.

While it is generally desirable that economists contribute to steps 1 to 3, the key economic
contributions are steps 4 to 7: valuing effects on individuals, combining them into an overall
measure of project value (net social benefit) and dealing with risk and distributional issues.
These contributions are discussed below. To provide a context we first describe overall
measures of project worth.

Box 8.1 Key steps in cost-benefit analysis

1. ldentify the issuesand objectives
2. Develop policy options, including a no-change option
3. Identify and forecast incrementalphysicalinputs and impacts

4. Estimate value of these effects (costs and benefits)

v
5. Estimate overallefficiency value of project or policy
Vv
6. Test for uncertainty and risks
v
7. Assess distributionalissues

7

8. Preparereport

Measures of Net Social Benefit

There are three main cost—benefit measures of net social benefit (NSB): the net present value,
internal rate of return and benefit—cost ratio. Each measure includes all quantified costs and
benefits and discounting for time differences. Each measure indicates whether the NSB is
positive. If NSB is positive, a project is described as efficient—the gainers could compensate
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Net present value

The present value of
benefits net of costs

Internal rate
of return
The rate of return that
would give a NPV
equal tozero
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the losers so that at least one person would be better off, without making anyone else worse
off. When a project passes the efficiency test by one measure, it also passes on the other two
measures. However, the three tests may rank efficient projects differently.

Net present value (NPV) is the most common efficiency measure of a project. The estimated
NPV is the present value of estimated benefits net of costs:

Npy =S A ErO), @®.1)

t=1 (1 =+ I")

where b stands for benefits, K and c are capital and operating costs respectively, there are

t = l..n years, and r is the selected discount rate (usually the rate of return on a marginal

alternative project—see discussion below). If NPV > 0, the estimated total benefit exceeds

total cost. Because benefits are the value of consumption gained and costs are the value of

consumption forgone, a positive NPV indicates an increase in the total value of consumption.

If there are several options, the one with the highest NPV would be the most efficient.
Suppose that, in constant prices, a project has a capital cost of $150 million, generates net

benefits of $40 million annually for five years and the discountrate is 7 per cent per annum.

150 4 40 40 40 40 40

+ + + +
1.07 (1.07)> (1.07)° (1.07)* (1.07)° (1.07)°

=$13.1 million (8.2)

This project would be efficient. Indeed, if the discount rate were 10 per cent, the NPV
would be $1.5 million and still be marginally efficient.!

The internal rate of return (IRR) on capital employed is the rate of return that would give
NPV equal to zero. Equivalently, the IRR equates discounted net benefits to discounted
capital costs.It is obtained by solving foriin (8.3):

n K 2 (b—c)
L= ! 8.3
P (1+i)l Z’(lﬂ‘)’ ®3)

where the symbols are as above except for 7, which is the IRR. If the estimated project IRR
exceeds the chosen discount rate (), NPV > 0. The project is efficient. Using the same figures
as in Equation 8.2, the IRR would be 10.4 per cent. The project would be efficient because the
IRR exceeds the selected discountrate of 7 per cent.

150 40 40 40 40 40
= >+ -+ T+ =+ - 84)
1.104 (1.104)° (1.104)" (1.104)" (1.104)" (1.104)

However, the NPV and IRR measures may rank projects differently. Table 8.2 shows three
projects, A, B and C, along with their NPV and IRR returns. Project B has a higher NPV
(using a 7 per cent discount rate) than both 4 and C, but a lower IRR. The IRR measure
favours projects with high returns in early years and small projects. However, in both cases
the high IRR is misleading. Take project 4—the early surpluses cannot be reinvested at the
internally determined discount rate. Thus, if the $120 million surplus in year 2 were reinvested

' The year to which costs and benefits are discounted affects thesize of NPV but not thesign. T he text discounts
first year costs and benefits, as the default formula for NPV in Exceldoes. If the analyst prefers to discount from
year 2, the Excel formula can be adjusted to allow for this.
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Table 8.2 Project outcomes with the IRR and NPV criteria ($m)

NPV
. Year 1 Year 2 Year 3 IRR .
Project Capital Net benefit Net benefit (%) 7% :l‘;s;gount
A -100 120 0 20.0 12.1
B -100 0 135 16.2 17.9
C -50 0 70 18.3 10.4

at the available 7 per cent rate, the return in year 3 would be $128.4 million ($120 m X 1.07).
This is less than the $135 million surplus achieved by B in year.

In the case of project C, the savings in capital expenditure cannot be invested at the same
rate as that achieved by the small project. If the opportunity cost of capital is estimated
correctly, the additional $50 million in capital expenditure would generate precisely $50
million in benefits (i.e. a net benefit of $0).

In general, the NPV measure provides the preferred ranking because project benefits should
be discounted by the chosen rate of discount that reflects the real opportunity cost of capital
rather than by an arbitrarily determined mathematical rate.

Nevertheless, the IRR can be a useful measure of project value because some people
understand it more easily than the NPV. Also, it provides a check against large projects. An
NPV of $12.1 million is significant for a $100 million project but not for a $1000 million
project. The estimated IRR in the latter case would be only marginally above the test discount
rate and a warning that this might notbe a viable project.

The benefit—cost ratio (BCR) is generally defined as:

BCR = Z (8.5) Benefit-cost ratio
1+r) The ratio of the
present value of net
where the symbols are as above. Note that recurrent costs are placed here in the numerator.? If recurrent benefits to
the BCR > 1, NPV > 0, and vice versa. Using the figures in Equation 8.2, and a 7 per cent the present value of

capitalexpenditure

discountrate, the BCR would be 1.09. This indicates that the project is just efficient.

Box 8.2 NPV versus BCR criterion

Suppose that three projects (4, Band C) have the following capitalcosts and benefits. If there wereno capital constraint, A
would be preferred. Compared with say B, A has an incrementalcost of $20 milion and generates incrementalbenefits of $35
milion. On the other hand, if the agency has a capital constraint of, say, $50 million, it would maximise the surplus obtained
from the $50 milion by selecting B and C insteadof A.

Project Capital cost (Sm) Discounted benefits (Sm) NPV ($m) BCR
A 50 105 55 2.10
B 30 70 40 2.33
C 20 50 30 2.50

2 Ifthe purpose is to estimate the return to scarce capital expenditure, which it usually is (as in Box 8.2), only capital
expenditure should be included in the denominator. However, sometexts and many practitioners include recurrent
costs in the denominator.
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Again, the NPV and BCR measures may rank projects differently, with the BCR favouring
projects with low capital expenditure. The NPV measure is generally preferred because it has
no size bias. The NPV measure ensures that any additional capital required for a large project
is discounted at the appropriate marginal opportunity cost of capital. If employment of
additional capital increases the estimated NPV, this is the most efficient use of the capital.

However, the BCR is relevant to decision making if the capital available to an agency is
constrained so that the marginal return on the agency’s use of capital exceeds the marginal
return obtainable elsewhere. In this case, the agency should select projects in order of their
present value per unit of constrained capital (i.e. by the BCR) until the capital constraint is
exhausted. This maximises the surplus (the NPV) from the use of scarce capital. Box 8.2
provides an example.

Valuing Benefits and Costs

Like any measuring system, CBA must be based on a standard unit of measure (a numeraire).
The most convenient numeraire is the local currency unit in present-day domestic prices. The
choice of unit does not affect the result of a CBA. Costs and benefits could also be measured
in an international currency unit. What matters is the valuation principles and consistency of
measurement.

We could also use forecast prices (known as current or nominal prices) instead of present-
day (constant) prices. However, constant prices are simpler to use and facilitate inter-temporal
comparisons. However, three implications of constant prices should be noted.

1. Use of constant prices presumes that all prices change at a similar rate, so that price
relativities are constant. If the price of some good, for example electricity, is reliably
forecast to change relative to the general price level, this change in real value should be
allowed for.

2. Future effects should be discounted by a real rate of discount, which excludes inflation. As
can be seen from Equation 8.6, the net present value of a stream of future net benefits is
the same whether it is estimated with a constant price and discounted by a real rate of
discount or estimated in inflated current prices and discounted by an inflated nominal
discount rate:

L (b—K—c),(1+7)
= (l+r) (+7)

NPV = (8.6)

where 7 is thereal rate of discountand xis the rate of inflation.

3. However, a financial analysis (as distinct from a CBA) may need to allow for expected
inflation. Policy makers may require forecasts of nominal cash flows, including interest
payments.

The value of foreign currency can also be an issue if the exchange rate does not reflect the
real value of foreign currency. This may occur because government controls the exchange
rate itself or because it controls currency movements or trade. Most often, such controls result
in an overvalued local currency and an undervaluation of foreign currency. In a CBA it may
then be necessary to allow a premium for the real value of foreign currency. The standard
approach is to adopt a price for foreign exchange based on what purchasers of foreign
currency are willing to pay for it rather than the official price. This raises the effective price
of imports so as to measure their social value in terms of the prices of domestic goods.

However, in the absence of government controls on the exchange rate or on international
trade and capital, the market-determined exchange rate reflects the real value of foreign
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currency and can be used to convert foreign currency costs or earnings to the local currency
value. This is the case in most OECD countries, including Australia.

Valuing goods

The general principle of valuation in CBA is that goods (whether market or non-market
goods) should be valued as the individuals concerned would themselves value them. More
precisely, adopting the compensating variation principle discussed in Chapter 6, goods would
be valued at the maximum price that individuals or firms would be willing to pay (WTP) for
them and be no worse off than at present.

In practice, as we saw in Chapter 6, valuations of market goods may be derived from
observed or compensated demand curves (the latter hold utility constant and can provide
compensating or equivalent variations). However, when income effects are small, the
valuation differences arising from the different measures are small. Given the practical
advantages of using observed demand curves, valuations in CBA studies are generally based
on them. The points along an observed demand curve are interpreted as marginal WTP values
or marginal benefits. The area underthe demand curve is the total benefit.?

The WTP value of a good equals the sumofthe price paid plus any consumer surplus. The
lower the price, the larger consumer surplus likely to be. If goods are provided free, WTP is
entirely consumer surplus. Estimates of consumer surplus are therefore required in many
CBA studies.

When goods are marketed, standard econometric methods can be used to estimate demand
curves. A critical parameter is the price elasticity of demand which shows how demand
responds to changes in price. The price elasticity of demand (74) is the ratio of the percentage
change in quantity demanded (Qu) to the percentage change in price (P):

40,/ A
p = 2Ca'C 29 P 87)
d AP/ P o, 4ar

where A represents change. A price elasticity of —1.0 means that the percentage change in
quantity demanded is inversely proportional to the percentage change in price. The price
elasticity varies along linear curves and is constant for log linear curves (curves that are linear
in logarithms). Price elasticities are typically estimated from time series or cross-sectional
studies that relate quantities purchased to prices paid and other determinants of demand, such
as income, household characteristics and the prices of other goods. In practice, most cost—
benefit studies draw on established elasticities rather than estimate separate elasticities.

When goods are not marketed, other valuation methods are required. WTP amounts for
non-market goods can be estimated either by other revealed preference methods or by stated
preference methods. Revealed preference methods infer individual values from the behaviour
of individuals in various contexts. Stated preference methods obtain values by asking people
what they are willing to pay for goods. These valuation methods are described in Chapter 11,
where we discuss various ways to estimate the value of non-market goods. Box 8.3 overleaf
introduces the concepts by showing how they are used to estimate the value of travel time
savings.

Valuing use of resources: factors of production

Resource costs are a product of the quantity of resources used and their real unit cost. Usually
experts other than economists provide estimates of the quantities of resources required for
production. The economist then estimates the real unit cost of these resources. Errors in cost
estimates arise more often because of poor estimates of resource quantities than of unit costs.

3 Asdiscussed in Chapters 4 and 6, this assumes generally rational consumer behaviour.
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Box 8.3 The value of travel time savings

Analysts conventionally distinguish between two kinds of travel
time savings: working time and leisure time savings. Working
time savings are generally valued at the wage rate of the
respective tripmaker, sometimes with an addition for directly
related on-costs. In a competitive market, workers are paid
the value of their marginalproduct. If aworker earns $50 an
hour, each hour spent in travelrepresents the loss of $50 of
output and savings in traveltime are worth $50 per hour. This
assumes that the time spent in travel has zero productivity.
Some studies have shown that this is not true. Also, the
tripmaker is assumed to be personally indifferent between
time spent in travelandin the office.

Leisure time savings have been valued in several ways
(Hensher, 2011). Traditionally, the most common way was by
revealed preference analysis of mode or route trip choices.
Analysts examined how much trip makers were willing to pay
to save travel time by choosing a faster but more expensive
mode or route, for example travel by train rather than by bus
or by a time-saving toll road rather than by a slower toll-free
route. Other studies have estimated the value of travel time

from house prices that vary with accessibility to employment.
More recently, many analysts have used stated preference
survey techniques. This may involve simply asking people what
they would be willing to pay tosave a certain amount of travel
time or eliciting travel time values from responses to more
complicated choices involving travel time, money and other
travelattributes. Many studiesindicate that people are willing
to pay on average between 30 per cent and 40 per cent of
their hourly wage to save an hour of travel time for leisure
purposes. The results vary partly with the disutility of certain
kinds of travel.

It may be questioned why the values of working and leisure
time are not equal since microeconomic theory tels us that, at
the margin, individuals forgo an hour of leisure for an hourly
wage. Onereasonis the tax wedge. Amore criticalreason is
that leisure time is not actually saved. If non-worktraveltime
is saved, leisure is spent in a preferred manner—at home or in
the pub rather than on a congested road. Studies of the value
of leisure travel time savings are therefore valuing lifestyle
preferencesrather than actual leisure time savings.

Opportunity cost
The value of output
forgone by using a
resource in one way
rather than another

Here we focus on the cost of resources (also known as factors of production). These factors
include land or more generally natural resources, labour and purchases. Purchases may
include purchases of materials, utility services, property and plant and equipment. Of course,
purchased goods may themselves embody land, labour and capital, and other purchases .

Generally the real cost of a resource is its opportunity cost—this is the value of output
forgone in its most productive alternative use. The key valuation principles are:

e Ifaresource (an input to production)is in fixed supply,its opportunity costis the highest
price that another producerwould be willing to pay for it. This price would generally be
the market price inclusive of any indirect taxes.

e [f an input can be increased to meet project demand, its opportunity cost is the marginal
costofsupply. This excludes any indirect tax and any mark-up onthe costs offactors of
production in an uncompetitive market. This is generally less than market price.

So when are resources or inputs to projects in fixed supply? They tend to be in fixed
supply when there is full employment, natural resources or land are in fixed supply, one or a
few firms control the output of intermediate goods, or government regulates the supply of the
good or service. In such cases the supply of the relevant input cannot be readily expanded to
meet an increase in demand. Thus the market price (the amount that another user is willing to
pay for the resource) is the effective opportunity cost. In most OECD countries, including
Australia, market prices are usually good indicators of the real cost of employing factors of
production and of purchased inputs and few adjustments to market prices are required.

However, market prices do not represent real costs when market failures, notably imperfect
competition, or government regulations cause prices to diverge from marginal cost. Thus,
monopoly prices may overstate the real marginal cost of supply. Or, if there is unemployment,
wages paid may not reflect the opportunity cost of employment. Where there are tariffs on
imported goods, the prices of imports may not reflect their real cost. In such cases, the real
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opportunity cost of using a resource may vary from observed prices. In the cost—benefit
literature, these real costs are often described as ‘shadow prices’. This termindicates that the
price does notactually exist in the market.

Let us now apply our valuation principles to the main factors of production, namely to
natural resources including land, purchases of various kinds and labour.

The real cost of land and other natural resources. Given that these resources are in fixed
supply, the opportunity cost (OC) of using them is their value in the highest alternative use.
This applies whether the resources are privately or publicly owned. If the resource can be sold
in a competitive market, its OC is the competitive market price. If land is publicly owned and
cannot be sold for some reason, the cost of using it for one purpose rather than another is
again its highest value in the forgone use. For example, the cost of urban parkland is typically
the value of housing land than is forgone.

The real cost of purchases. Consider first purchases supplied by domestic producers. If
supply is fixed, the material must be diverted from another user. The OC is the highest price
that another user would be WTP for it, inclusive of any taxes. On the other hand, if the
purchase can be supplied by increasing local output,the OC is the marginal costof production
exclusive of indirect taxes and subsidies and any monopoly mark-up on the price. In these
cases any indirect tax or subsidy is a transfer payment and nota resource cost.

The OC principle also applies to imported goods. If there are no restrictions on imports, the
cost of an imported good is simply the price paid less any tariff. The tariff is a transfer
payment between importer and government and not a net cost to society. However, if there is
a quota on an imported good, the supply of imports is fixed, and the cost of the imported good
is its full market price.

The cost of labour. If a worker (Ben) is indifferent between occupations including leisure,
the opportunity cost of employing him is the value of forgone output. If Ben would be
otherwise employed in a competitive economy, the OC is his highest wage in alternative
employment. If he would be otherwise unemployed, the real cost of employing him is zero.
Nothing is lost by the employment. Suppose that an employer pays a wage of $120 a day,
which also represents the value of Ben's marginal output in this employment. In this case the
employer receives no marginal benefit. But because Ben is indifferent between work and
leisure, he obtains a benefit of $120 (and society as a whole is $120 better off).

Valuation of labour is complicated when labour has occupational preferences, preferring
leisure to work or working in one occupation rather than another. The real cost of employing
Ben is then his ‘reservation’ wage—this is the minimum amount that will attract the worker
into a specific employment. Suppose that Ben would require $100 a day to forgo surfing. The
government offers $120 for a day’s work, which he accepts. In this case the real cost of Ben's
employment is $100 because this is the minimum amount that he would accept for this kind
of work and be no worse off than before. Any lower figure ignores the value of his leisure.

Valuing labour at less than its nominal wage has other significant implications. Suppose
that a public project costs $100 million, which includes $30 million for employing out-of-
work labour who would be willing to work for $15 million. The real cost of the project is $85
million. If the project generates user benefits of $110 million, the net benefit of the project
would be $25 million. This would be $110 million in user benefits plus $15 million in worker
surpluses less $100 million cost to taxpayers. If the increase in employment were counted
separately as a benefit of the project, the employment benefits would be counted twice.

Two further notes. First, all expenditures on factors of production, including capital
expenditures, should be recorded in full when the expenditure is incurred. No interest
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payments are included in CBA. The discounting process captures the OC of all resources tied
up in the project, whatever the source of funds. In a CBA, depreciation of capital and
payments of interest on loans are not treated as expenses because this would be double
counting.*

Second, there is an identity between WTP and OC on the one hand and consumer and
producer surpluses on the other. Recall that NSB equals total benefit less total cost. Excluding
externalities, for any good the benefit is the WTP amount and the cost of resources is OC.
Therefore:

NSB=WTP — OC (8.8)
However, consumer surplus (CS) and producer surplus (PS) equal:
CS= WIP — P and (8.9)
PS=P-0C (8.10)

where P equals price. Therefore,
NSB=WIP — OC=CS+PS (8.11)

This identity is useful because it is often convenient to show the net social benefit as the
sum of consumer and producer surpluses.

Valuing other costs

Other costs arise may arise with negative externalities. This may raise forecasting problems
regarding the impacts but does not create new valuation issues. When firms are affected, the
costis the increased cost of production or loss of output, or both.

When households experience indirect costs, such as loss of amenity or health, there may
also be valuation issues associated with losses of rights discussed in Chapter 6.5 Suffice to
say here that in these cases there may be an equity argument for allowing the minimum
amount that people would be willing to accept as compensation for the adverse impacts and
be no worse off than before. However, the general practice in CBA studies is to adopt the
values that individuals would be willing to pay to avoid the adverse effects.

Secondary benefits

Secondary benefits are the flow-on consequences ofprimary benefits. A project that generates
additional income for owners of capital or for labour may create a second round of
expenditure, and indeed further rounds, that raises household incomes through a multiplier
effect.

Secondary benefits are not usually included in cost—benefit studies for various reasons.
First, in a fully employed economy, additional expenditure cannot generate extra employment
income; instead, it increases imports or displaces exports. Second, if secondary benefits occur
because some resources are underemployed, secondary benefits would also arise from
expenditure on an alternative project. If the secondary multiplier is M, then if for any project
B < C, MxB is also likely to be less than M xC. Thirdly, aggregate demand is a function of
national monetary and fiscal policy rather than of individual projects.®

Of course, secondary benefits may have distributional consequences. The location of
projects may advantage one region or community rather than another. These distributional
effects are often of interestto government.

* In a financial analysis, loans may be included as income and repayments of capital and interest as expenses.

> Of course, households ultimately bear any indirect costs borne by firms.

¢ Ifunemployment varies by region, labour is immobile and thereis no alternative project fora region, multipliers
may vary and secondary benefits may be counted, but these are unusual, indeed exceptional, conditions.
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Transfers

A transfer occurs when a gain to one party is offset by a loss to another. Such transfers donot
affect the net social benefit of a project and so may be excluded from a CBA. However, they
may also be included (as gains and losses) for completeness and transparency.

Consider, for example, changes in the government budget due to changes in taxrevenues,
welfare payments or subsidies. These impacts can be ignored in CBA—a dollar increase in
tax revenue to government is a dollar loss to the taxpayer. The transfers affect the incidence
of the benefits but do not affect resource use or net social benefit. However, for completeness
it is sometimes useful to record these changes.

There are many other examples of transfers. Indeed, any pricing arrangement has transfer
impacts. Certainly, the price charged for a good or service, for example a road toll or a rail
fare, may affect the amount of consumption ofa good, and this in turn affects the benefits and
the costs in a CBA. However, the actual payment of a road toll or a rail fare is a transfer that
determines the financial incidence of the benefits from a road or rail improvement.

The Social Discount Rate

The social discount rate is an inter-temporal weighting. It generally places less weight on
future consumption. Following CBA valuation principles, the rate of discount of future
consumption would reflect the consumption time preferences of individuals. On the other
hand, the cost of capital should reflect its opportunity cost (the rate of return foregone on the
marginal alternative project). Because income from capital is taxed, the gross rate of return on
capital (the alternative producer rate of discount) is generally higher than the rate of return to
savers (the consumer rate of discount). This difference lies at the heart of the debate about the
appropriate discount rate. In addition to the consumer and producer discount rates, we also
discuss below a social time preference rate of discount, a project risk-adjusted rate of discount
and a synthetic (combined) discount rate.

The consumer rate of discount, known as the private time preference rate (PTPR), is the rate
at which individuals are willing to exchange marginal consumption in the present period for
additional consumption in the next period. Although often described as a time preference, it
may also reflect a declining marginal utility of consumption in so far as individuals expect
their income to increase over time. The fact that the real rate of interest is generally positive
implies that most people prefer an extra dollar of income this year to an extra dollar next year
and require compensation for forgoing present consumption.

The PTPR can be calculated from market interest rates adjusted for inflation and tax.
Suppose that the market interest rate (mr) for savings is 7 per cent, the marginal taxrate (¢) is
30 per cent and the expected inflation rate (#) is 2 per cent. The PTPR is:

I+mr (1-1) 1+(0.07x0.7)
PTPR = = =1.028=2.8% (8.13)
l+7 1.02

A PTPR of 2.8 per cent means that, in constant prices, individuals place equal value on
$100 of marginal consumption this year and $102.80 of marginal consumption next year.

The social time preference rate (STPR) is a variant on the PTPR, which attempts to derive
temporal weights that would maximise inter-temporal social welfare rather than private
welfare. It is intended, inter alia,to protect the interests of future generations who do nothave
a say on present-day interest rates or policies on climate change. Thus, the STPR is designed
to equalise the marginal social utility of consumption over time. This STPR is given by:

STPR = u +(g * e) (8.14)
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where u is pure time impatience, g is the expected growth in per capita consumption and e is
the elasticity of the marginal utility of consumption, that is, the percentage change in marginal
utility associated with a 1 per cent change in consumption. There is considerable debate
about whether it is appropriate to allow any value at all for pure time impatience (u). The
value of g is typically about 1.5. And, as we saw in Chapter 7, the estimated value of e is
somewhere between 1.0 and 1.5 (Layard, 2008). The result is that the estimated STPR is
usually a little lower than the PTPR.

The alternative producer rate of discount, traditionally described as the social opportunity
cost of capital (SOC), is the marginal rate of return that can be achieved with alternative
investment.” The SOC is generally higher than PTPR because it is measured before tax and
includes the return to government, whereas PTPR is measured after tax.® Using the same
nominal interest rate and inflation numbers as before, the SOC would be 4.9 per cent.

l+mr 1.07

SOC = ——~ =1.049 =4.9% (8.15)
1.02

1+7x

The project risk-rated rate of discount is the rate of return that projects require to attract
scarce risk capital to the project. This rate varies with therisk for each project.

A synthetic discount rate (SR) incorporates the SOC and PTPR as follows:
SR=(wXS0C)+ (1 —w)(PTPR) (8.16)

where w is the proportion of capital employed in a project that would be invested elsewhere
and (1 —w) is the proportion thatreflects consumption forgone.

Selecting the discount rate

Following normal valuation principles, the forecast stream of consumption benefits would be
discounted by the consumer rate of discount (PTPR) or possibly by the STPR where the
impacts are intergenerational. On the other hand, efficiency requires that the return on each
project should be at least as high as the return on the alternative project in the private or
public sector (the SOC in the terminology used here).

This dilemma can be resolved by estimating a shadow price for capital expenditure by
simulating the benefit stream foregone and discounting these foregone benefits with the
PTPR. This may be explained by an example. Suppose an agency plans a project costing an
estimated $100 million in year 1 and producing an estimated $4 million of benefits each year
for 30 years, with a residual value of $100 million in year 31. Suppose also that the SOC is 5
per cent and the PTPR is 3 per cent. Would this be a viable investment?

If the SOC is 5 per cent, an alternative investment of $100 million would provide the
equivalent of $5 million benefits per annum plus a residual value of $100 million.
Discounting this income stream by 3 per cent gives a present value of $135.2 million. In other
words, when the rate of return forgone is 5 per cent, an investment of $100 million for 30
years is equivalent to giving up consumption with a present value of $135.2 million. This is
the real cost, or shadow price, of the capital investment. On the other hand, with a discount
rate of 3 per cent, the present value of $4 million per annum over 30 years plus $100 million
in year 31 is only $116.1 million. As this is less than the $135.2 million of forgone
consumption, the NPV is negative and the project is not efficient.

7 In some recent literature, the term “social opportunity cost ofcapital” has been applied to the synthetic rateof
discount (thecost beinga weighted function of investment and consumption displaced by the project).
8 The return onalternative investment may also include an allowance for non-diversifiable market risk.
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Although technically attractive, this ‘shadow price of capital’ approach is rarely employed.
One reason is complexity in application. Another is that applying the SOC rate of discount to
all costs and benefits provides similar results. This can be illustrated as follows. Suppose that
a project has a capital cost K and a perpetual stream of annual benefits b. Discounting the
benefits by the PTPR (r), their present value is:

PV(b), = b, (1+r) =b/r (8.17)

t=1

Turning to the capital cost and discounting the (perpetual) stream of benefits forgone also
by the PTPR, the present value ofthese costs is:

PV (K)=(K Xp)/¥ (8.18)
where p is the SOC. Therefore, a project has a positive NPV if
b/r— (KX p/r) >0 (8.19)
Equation 8.19 implies
b>K Xp (8.20)

In words, if the PTPR is applied both to the benefits (consumption obtained) and the costs
(consumption forgone), a positive NPV requires that annual benefits exceed the product of the
capital invested and the SOC.

While this is a special case, if all capital expenditure represents forgone capital investment
rather than foregone present consumption, using the SOC discountrate generally produces the
same result as using a shadow price of capital along with the PTPR. Suppose again that a
$100 million investment produces $4 million of benefits each year for 30 years and a residual
value of $100 million. Employing a SOC discount rate of 5 per cent, the NPV would be —
$14.6 million and the project would not be efficient.

Most Australian jurisdictions recommend use of the alternative producer rate of discount in
the order of 7%.° This allows for non-diversifiable market risk which is the return generally
available in private markets. This ensures that government adopts efficient projects that
benefit both current and future generations (providing some surpluses are reinvested). Lower
discount rates are likely to lead to adoption of more inefficient projects. The reasons for not
adopting a project risk-adjusted discount rate are discussed below.

Two exceptions to this general strategy should be mentioned. First, when private investors
provide capital for a project and bear part of the risk, the discount rate for their contribution
should reflect the rate at which they are willing to part with their capital as this represents
their perceived cost and required rate of compensation. Second, if the opportunity cost reflects
loss of consumption rather than investment, a consumer or synthetic rate of discount would be
appropriate. However, once capital is raised, there is always an investment opportunity cost.

Uncertainty and Risk

The technical literature on risk distinguishes between uncertainty and risk. An outcome is said
to be uncertain when the probability distribution cannot be forecast. An outcome is risky
when the outcome is variable, but the probability distribution can be estimated. There are
rational ways of dealing with risk. It is much more difficult dealing with pure uncertain
events. Accordingly, wherever possible analysts attempt to estimate probability distributions
for uncertain events.

9 On the other hand, many European jurisdictions recommend use of a time preference or synthetic discount rate. See
for example HM Treasury (2011).
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Similar issues arise in CBA studies. Where possible, economists attempt to quantify all
major project costs and benefits. Such valuations, even when approximate, clarify trade-offs
and reduce the risks of wild exaggeration. However, if impacts are highly uncertain they may
not be quantified. Poor quantification can discredit the rest of the work. For example, it may
be difficult to forecast biodiversity loss or to value a loss of Aboriginal heritage. Such impacts
should be listed in a CBA. Decision makers can then decide whether they outweigh the
quantified results.

Tuming to the treatment of risk, Figure 8.2 illustrates the kind of choice that may be
required. This shows the probability distributions of two projects A and B. Project B has the
higher forecast mean and greater variance. A CBA typically estimates the mean (weighted
average) outcome. However, government may prefer the project with less variance. What
advice can economists give about this trade-off between means and variances?

Risk neutrality. We start by assuming risk neutrality (an indifference to the dispersion of
outcomes) for two reasons. As we will see, there are strong technical arguments for
government adopting a risk-neutral strategy.

To define risk neutrality, we must first define expected value (EV). EV is the weighted
average value of the possible outcomes, weighted by the probability of their occurring.
Assuming discrete outcomes with a probability summing to one, the EV of a project is the
product of the forecast outcomes and their probability of occurrence:

EV:p1Y1+p2Y2 +---pn)/n (821)

where p represents the probability, Y is income outcome and there are n = 1...n scenarios.

An individual is risk neutral if he or she is indifferent between a certain outcome of $x and
a prospect with uncertain outcomes but an expected mean value of $x. To take a simple
example, risk neutrality implies that a person is indifferent between receiving a certain $1000
and a prospect offering a 50/50 chance of $2000 or $0, which would have an EV of $1000.
Risk aversion means that an individual would prefer receiving a certain outcome of $x to a
prospect with uncertain outcomes and an expected mean value of $x.

Although most individuals are apparently risk averse most of the time, Arrow and Lind
(1970) showed thatrisk neutrality is generally the best strategy for a community. The reasons

Probability
0,

(]

Project B has higher expected
mean and greater variance than
Project A

- NPV + NPV

Figure 8.2 Forecast probability distributions for two projects
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are risk pooling and risk spreading. Risk pooling occurs when risks are spread over a large
number of projects. By the law of large numbers, the weighted average mean return on all
projects will be achieved with little overall variance. Projects that exceed expectations offset
those that underperform. Unless project risks are correlated, there is little risk to the aggregate
return over all projects. Risk spreading occurs when the impacts of a project are spread
widely over a large population and the impact on individual members of the community is
small. This occurs when project costs are spread over many taxpayers. The smaller the
impact, the closer are most people to risk neutrality.

Given risk neutrality, the efficient strategy is to select projects with the highest expected
NPV. Suppose that project 4 has a certain NPV of $1.5 million and that project B offers a
50/50 chance of $5 million and —$1 million respectively. The expected NPV of B is
$2.0 million and the expected value approach leads us to select B. Project selection based on
expected values produces a higher aggregate return to society than does selection based on
risk avoidance principles.!?

However, risks cannot always be pooled or spread, for example for large projects in a small
community. Where the risks are large relative to individual incomes, outcome variance
becomes a significant issue.

Risk aversion. When variance matters, a measure of risk aversion (the preference of safety)
is required. In effect, this means that we would like to know the certainty equivalent (CE) of
the uncertain prospect. CE is the certain amount of income that would confer the same utility
as a distribution of expected outcomes. For example, for a risk-averse individual, the CE for a
prospect offering a 50/50 chance of $2000 or $0 could be, say, $700.

At community level, the CE is the amount of certain income that society collectively would
be prepared to exchange for the set of uncertain outcomes generated by a project. Taking
projects 4 and B above, distributional issues aside, society would presumably be willing to
pay up to $1.5 million for 4. However, it might not be willing to pay this amount for B. If the
CE for B were less than $1.5 million, 4 would be preferred.

This implies that we can estimate CE amounts. This can be done in two ways. First, we can
assume that risk aversion reflects the diminishing marginal utility of income as described in a
standard concave utility function. In this case, CE values are the monetary equivalents of
expected utility values which can be derived from assumptions about the nature of the utility
function (see Rosen and Gayer, 2014, pp. 173—174). Secondly, CE values can be derived from
household surveys. However, neither approach is commonly practised and, as a practical
matter, alternative ways of handling risk are generally required.

One possible way is to raise the discount rate. This allows for the risk factor to affect the
results directly and is a common practice in the private sector. However, it is not clear how
much discount rates should be raised to allow for risk. Moreover, risks are not necessarily
correlated with time so increasing the discount rate does not necessarily deal accurately with
risk. Therefore, risk is rarely dealt with by raising discountrates in CBA studies.

In the absence of a valuation of the risk (via the CE principle or the discount rate), risk is
generally treated descriptively. A comprehensive description would involve a complete
mapping of the probability distribution, as shown in Figure 8.2. Where the number of
uncertain variables is large, the input combinations can become very large. Various computer
programs use sampling procedures with the number of iterations specified by the user. For
continuous variables, the sample is drawn from a continuous distribution. The set of sample
values is derived randomly and a probability distribution of results is generated fromrepeated

10 Accurate calculation of expected values may require a large number ofassumptions about probability distributions
for variables and correlations ofthese distributions. This is impractical for most studies. Estimates of expected
NP Vare generally based on estimated mean values foreach variable.
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runs. Estimates of EV and variance can be derived from the resultant probability distribution.
Decision makers then use this information to determine the preferred EV—variance trade-off.

A more common descriptive approach is sensitivity testing. Sensitivity tests show how the
estimated NPV of a project (based on estimated mean values of variables) changes with
variations in the values of inputs, such as construction cost or forecast demand. Sensitivity
tests are practical and may reassure decision makers that outcomes are not sensitive to
plausible changes in key variables. However, they provide an incomplete mapping. They also
usually ignore the probabilities of high or low values of variables occurring (and so may over-
emphasise extreme values that are unlikely to occur) and they ignore interdependencies
between variables. For example, in a commercial project lower output may be offset by
higher prices.

In conclusion, when risks are widely distributed and not correlated there are sound reasons
why policy makers should aim to maximise expected NPV using a risk-free discount rate.
When risks are not widely spread, they may wish to know the risk profile. This may be done
by providing a comprehensive probability distribution of outcomes or by presenting
sensitivity tests to policy makers rather than a single NPV figure. Policy makers must then
decide whether to accept the risks. This may be informed by community attitudes to risk. But
there is no mechanical formula to determine whether the risks should be accepted.

Distributional Issues

There are strong reasons for adopting an efficiency criterion of project value (i.e. estimated
NPV). If this criterion were applied generally, most people would be better off (directly or
indirectly) than if less efficient projects were regularly adopted. The indirect benefits arise
because efficiency maximises collective project surpluses which can be redistributed via
income transfers to compensate losers. Also, distributional objectives can generally be
achieved more effectively and at less costby income transfers than by individual projects.

However, income transfers may not produce an acceptable distribution of income. Also,
losers from projects are often not compensated. Some projects with positive NPVs may
benefit the rich and hurt the poor. Moreover, WTP values are based on the existing
distribution of income. Because WTP rises with income, WTP measures may bias projects
towards higher income households, especially when goods are provided free or at below-cost
prices.!! Therefore governments are often interested in the equity as well as the efficiency
impacts of projects. This involves two steps: an analysis of distributional impacts and a policy
determination.

Analysing distributional impacts. The analysis of distributional effects may appear
straightforward, but it often has complications. First, the community must be divided into
selected social groups because it is impractical to show the impacts on every individual.
Groups may be chosen according to their nationality, income, age, sex, health status, area of
residence and so on. Inevitably the selection of social groups involves value judgements.
Second, when a project benefits firms, the benefits may accrue to shareholders, managers or
employees, or government via taxes or consumers via lower prices. The role of prices is
especially important. For example, lower production costs initially benefit firms. But, if the
market is competitive, consumers will benefit from price reductions. Therefore, final impacts
may differ from initial ones as impacts are shifted between groups. Third, transfer payments
(mainly indirect taxes and subsidies)affect the distribution of costs and benefits although they
do not affect total value of consumption. Fourth, secondary (flow-on) benefits can have
significant distributional effects especially in regions where there are unemployed resources

"' This problem does not arise when consumers pay the full costs ofany service.
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and potentially significant local multipliers. Evidently, a distributional analysis may require
information, estimates and analysis that are not part of the basic CBA study.

Distributional impacts and decision making. As we saw in Chapter 7, estimated WTP
dollar values of impacts can be converted into social utility values by using equity weights. In
principle this provides an overall measure of social welfare inclusive of equity as well as
efficiency.

However, we also observed that significant problems arise with the use of equity weights.
The choice of weights is an ethical judgement not a technical exercise. There is no one
standard set of generally acceptable weights available. Also, equity weights can produce
confusing results. An unweighted NPV measures the gain in aggregate consumption. A
weighted NPV has no clear meaning. Weights can lead to the uninformed adoption of
inefficient projects and rejection of efficient ones. Nor does use of weights prevent adoption
of projects with positive weighted NPVs that harm the poor.

In summary, policy makers often require information about distributional effects. Subject to
careful analysis, this information can be provided along with the CBA. Policy makers may
then weight the impacts as they see fit, but they should be well informed of the opportunity
costs of the choices. There is no technical basis for the use of equity weights and their use
may confuse rather than clarify the results for decision makers.!2

CBA and Other Evaluation Methods

We consider below five other methods of evaluation. These include four that use a dollar
metric and may be considered economic evaluation methods and one general non-economic
method. Although all five evaluation methods are often used, none is as comprehensive or as
rigorous as CBA.

Financial analysis. This is an account of the cash flows (revenues and expenditures) of a
project for a specified public or private agency. The format is like that of CBA in that cash
flows are recorded over the life of a project and summarised via discounting in an aggregate
figure, such as net present value. Unlike CBA, a financial analysis may incorporate financing
arrangements and allow for projected inflation. Thus, a financial analysis may include interest
payments, use market interest rates and include forecast general price changes.

A financial analysis shows how a project is to be financed and whether a financial profit or
loss will be incurred. This is important for government budgeting and for sustaining an
investment. However, it includes cash flows only for the specified agency and it does not
include non-cash benefits or costs. Except in a perfectly competitive market with no
externalities, a financial analysis presents only a partial picture of the costs and benefits ofa
project.

Cost-effectiveness analysis (CEA). This assesses the cost of achieving an outcome.
Typically it is used to assess the least cost way to achieve a politically determined outcome.
For example, CEA may be used to determine the least-cost way of servicing a forecast
number of hospital bed days or of meeting an environmental target (say, an ambient air
quality target). CEA may also be used to assess the least-cost way to raise a tax revenue
target. In this case the aim is to determine the tax (or taxes) that minimise the deadweight loss
arising from distorting the behaviour of firms and households.

2Despite these caveats against equity weights, CBA typically adopts standard equity values forlife and travel time
savings in order to avoid biasing outcomes in favour of higher income households.

147

Financial analysis
An account of the cash
flows of a project for a

specified agency

Cost-effectiveness
analysis
Analyses the minimum
expenditure required
toachieveagiven
target




148

Part 3 Econamic Evaluation and Public Policy

CEA is employed widely where outcomes are determined politically. In these cases, CEA
helps to achieve productive efficiency. However, compared with CBA, CEA is very limited
because it does not value outcomes. It cannot be used to compare options with varying levels
of output or to evaluate options with multiple outputs. Many policy issues cannot be reduced
to cost-effectiveness issues.

National output analysis. Many policies are evaluated by reference to gross domestic
product (GDP). For example, changes in interest rates or in fiscal policies, such as the carbon
tax, may be assessed by theirestimated contribution to GDP.

GDP can be a useful measure of the desirability of short-run macroeconomic management
measures. Other things being equal, an increase in GDP is generally welfare enhancing.
However, GDP is not a generally satisfactory measure of social welfare. GDP does not allow
for externalities, non-marketed goods, the value of leisure, terms of trade effects or national
versus foreign interests. It is therefore an inappropriate evaluation criterion for many major
public policies or projects.

Economic impact analysis (EIA). This usually means analysis of the income impacts of a
project in a selected region. Typically, the local income impact (4Y) of a project is estimated
as a function of the local expenditure (£) and the multiplier (M):

AY=EXM (3.22)
M=1/(1 - MPCL) (8.23)

where MPCL is the marginal propensity to consume locally produced goods. The multiplier
falls as MPCL declines. MPCL declines with three main leakages: taxes, savings and
expenditures on imports to the region. Suppose that taxes and savings account for 30 and 10
per cent of marginal income respectively, and that imports account for half of the 60 per cent
balance that goes to expenditure. Then MPCL = 0.30 and M = 1.43. Suppose that an
externally financed project costs $10 million, with half spent on local resources. The
estimated gross regional income impact would be ($5m X 1.43) = $7.15 million.

However, this assumes that local employment (at primary and secondary stage) has no
opportunity cost. Suppose that of the $5 million spent on local resources, $4 million employs
resources that would be otherwise employed in the absence of the project. The net local
income effect would be $1m X 1.43 = $1.43m. This is a much more modest result than is
typically found in an economic impact analysis. The result would be lower still if the
secondary (multiplier) employment has any opportunity cost. We should also note that a CBA
would include a $1 million project benefit for the employment of otherwise unemployed
resources.

Done properly, EIA studies can show the net regional income impact. But they have several
weaknesses. They are limited geographically and ignore non-monetary effects. They regard
expenditures as benefits rather than as (opportunity) costs. Thus, the economic effect is
always positive, which is why industry groups like such studies. But an effect that is always
positive is of little help to policy makers.

Multi-criteria analysis (MCA). This has various forms and names, for instance planning
balance sheets, goals achievement matrices, point scoring methods and so on. But essentially
there is a single underlying method.
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Table 8.3 Simple example of multi-criteria analysis

Criterion Criterion Project A Project B
weight
Score out Weighted Score out Weighted
of 100 Score of 100 score

Traveltime 40 80 32 50 20
Environment 30 40 12 80 24
Total cost 30 30 9 60 18
Total 100 53 62

First, the analyst establishes the objectives (or criteria). In the simple example in Table 8.3
the criteria are travel time savings, environmental benefits and cost. Second, weights are
attached to each criterion that reflects its importance, in this case 40, 30 and 30 respectively to
an arbitrary total (here 100). Third, each option (here projects 4 and B) is scored against each
criterion (again here they are each scored out of 100). The score measures the extent to which
each option meets the respective objective. Fourth, weighted score (the product of the
criterion weight and the score) is estimated. Finally, the weighted scores are added to a total.

The MCA method helps to organise issues systematically and transparently. Policy makers
can then make trade-offs between objectives. However, there is subjectivity and arbitrariness
at all the main points in the process: in selecting criteria, in allocating weights to each
criterion and in estimating points for each option for each criterion. The fundamental
weakness of MCA and virtually all non-economic methods of valuation is that, unlike CBA,
they are not based on any valuation principles. In the absence of such principles the
evaluation process is wide open to manipulation.

Conclusions

CBA is the only form of economic analysis that presents a complete welfare assessment. CBA
is based on principles of value and provides practical methods to implement these principles.
CBA provides transparent, testable and efficient results. The other forms of economic
analysis are all incomplete in one or another way.

However, positive net social benefits are not always equitable. The simple aggregation of
WTP amounts can result in well-off individuals gaining at the expense of less well-off
individuals. Also, the future is inherently uncertain and forecasts, often based on hard-to-
forecast inputs from other disciplines, are inevitably subject to ranges or variance.

Economists have an important role in estimating efficiency/equity trade-offs and plausible
ranges of outcomes so that decision makers are fully informed. However, determining the
preferred efficiency/equity outcome and the preferred amount of risk aversion/safety are
ultimately political issues.
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Summary

Cost-benefit analysisis the most common and comprehensive
form of economic evaluation.

CBA is based on the valuation principles of welfare
economics. It values the costs and benefits in monetary
terms as they would be valued by the parties affected.

The estimated net present value shows whether expected
benefits exceed costs. If the estimated NPV is positive, a
project or policy is described as efficient.

The internalrate of return and the benefit-cost ratio are
other summary measures of project efficiency.

Market prices often provide accurate indicators of marginal
benefits and costs. However, where prices do not fully
reflect socialvalues, estimates of consumer surplusesand
shadow prices are needed.

Future costs and benefits are discounted to present values.

In Australia, this generally involves using the return on
alternative investment as the socialrate of discount.

When risk is widely spread, maximising expected NPV is

usually an efficient and fair strategy. However, when a
policy entails significant risk for some group(s), policy
makers may wish to know the likely variance in outcomes as
well as the expected mean outcome.

When the distributionalimpacts of a policy adversely affect

some socialgroup, especially a disadvantaged group, an
analysis of distributionalimpacts is likely to be required.
However, equity weights are rarely employed.

Other methods of evaluation include financialanalysis, cost -

effectiveness analysis, GDP studies, economic impact
analysis, and multi-criteria analysis. None is as
comprehensive or as rigorous as cost-benefit analysis.

Questions

1.

Consider two projects, 4 and B, with capital costs of
$100 million and $20 million respectively. Given an
opportunity cost of capital of 7 per cent, 4 provides
an NPV of $30 million. B provides an NPV of $10
million. Explain why 4 is better than B, although it
costs five times as much and produces only three
times the net benefit.

Is the net present value always the best measure of
project value? When might other measures of project
value be preferred?

In a CBA, what is an appropriate price for using a
tonne of steel: the domestic market price, the market
price less indirect taxes or an import or export price?

Suppose that the government pays Amy $120 per day
to work on a new project. Amy has a leisure
preference of $60 a day and currently receives an
unemployment benefit of $30 per day. Whatis the
social costof employing Amy on a public project?
Does the cost of finance for a project affect the
discountrate? Why is the government borrowing rate
generally notthe appropriate discount rate?

Should the opportunity cost of capital discount rate or
the social time preference rate of discount be applied

to assess projects to reduce greenhouse gas emissions
and long-term global warming? Explain your answer.

What are the weaknesses of sensitivity tests as a

10.

11.

means of informing policy makers about the variance
of project outcomes?

Can certainty equivalent amounts be estimated? Is
this a useful tool for evaluating uncertain outcomes?

Why may cost—benefit analysis showthat it is
efficient to locate polluting industries in poor
countries? If this is the case, does this discredit cost—
benefit analysis?

If a national highway is substantially upgraded and
freight costs between two cities are reduced by 30 per
cent, who would benefit: the trucking firms using the
highway, the business shipping freight or consumers?
Give reasons.

The government is considering constructing anew
urban freeway for $500 million. This would save

30 000 commuters 10 000 hours a day (10 minutes
each way) for 200 days a year. Suppose thattheroad
can be built in one year, commuters value their travel
time savings at $20 per hour and the road has a life of
30 years after year 1 and a residual value estimated at
costat $500 million in year 32. There are no other
costs orbenefits.

i. Would the road provide a netsocial benefit with a
discountrate of 7 per cent?

Now suppose that the government charges a road toll
0f'$2.50 each way and that traffic falls to 20 000
commuters twice a day.




ii. Whatwould be the financial outcomes using a
7 per cent discount rate?
iii. What would be the net social benefit if the

remaining commuters had an average value of
travel time of $25 per hour?
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Politics is not an exact science, as the professors are apt to suppose. It is an art.

Otto von Bismarck, German Chancellor, Prussian Upper House

Unanimous Collective Choice ¢ Other Collective Choice Methods ¢ Arrow’s General Impossibility
Theorem ¢ Conclusions

n a democratic society, collective decisions usually involve voting procedures of one kind

or another. It is natural therefore to ask whether these voting proces ses result in preferred

collective outcomes, however these may be defined, and indeed whether the processes can
be said to maximise social welfare. Again, a major problem is aggregation of preferences.
How can collective decision-making processes take the sets of individual preferences and
produce overall collective outcomes that satisfy these preferences? In this chapter, we
examine methods for making collective decisions and their strengths and weaknesses.

Unanimous Collective Choice

An attractive feature of market trades is that exchanges are voluntary and all participants
expect to gain. No one loses: no one is forced to purchase something that he or she does not
want or obliged to pay more for a good than its expected value. In the economics literature,
this is described as a Pareto- beneficial outcome.

In the public sphere, collective provision of a good creates a Pareto-beneficial outcome
only if someone votes for it and no one votes against (this is described as “weakly
unanimous”.! If anyone votes against a proposal, a decision to adopt it involves some
coercion. A coercion cost exists when someone must accept a collective decision to which he
or she would not voluntarily assent. Thus, a coercion cost exists when a public good is over-
or undersupplied for some individual. Oversupply occurs when an individual contribution for
a marginal unit of the good exceeds what he or she would willingly pay for it. Undersupply
occurs when an individual would be willing to pay for a marginal increase in the good, but
this is not provided. Because a (weak) unanimous vote is necessary to avoid coercion, we
need to consider how this vote might be achieved and whether it is practical.

' Strongunanimity requires everyone to vote fora proposal. The statements in this section require only weak

unanimity.
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Consider provision of a pure public good. All citizens enjoy the same quantity of the good,
but if their preferences vary they are unlikely to be willing to pay the same amount for it. To
achieve unanimous agreement on the quantity to be supplied, each individual must be able to
make a different payment for the good (or at least for a marginal unit of the good). An
individual’s payment is a function of the total expenditure on the public good and his or her
share of this (which is described as the tax price). The tax price may vary for each individual.
This approach differs from private exchange where each person pays the same price for a
good but consumes different quantities.

The literature (Mueller, 2003, Chapter 4) suggests that a public agency can determine the
unanimously demanded amount of a public good in two ways. Both involve a central planner
asking citizens what they want. Using one approach the planner announces various tax prices
and asks citizens to state their desired quantity of the public good. Unanimity is achieved
when everyone wants the same quantity.? Alternatively the planner can announce various
quantities of the public goods and ask citizens what tax prices they would be willing to pay
for these quantities. Unanimity is achieved when these voluntary tax prices sum to 100 per
cent of the cost.

The following example illustrates the first approach. The problem is to determine the
quantity of play pieces in a local park. Figure 9.1 shows Anne and Bruce’s demand curves
(D4 and Dp) for play equipment. Because the equipment is a non-excludable public good, the
same amount of equipment must be available to both families. Therefore, total demand is
obtained by adding up what Anne and Bruce are willing to pay for each quantity of the good.
The marginal cost of producing an extra play piece is assumed to be constant. The efficient
quantity is Qg play pieces, because at this point the collective benefit (as measured by
collective willingness to pay) of an extra play piece equals the marginal cost of supplying it.
At any other level of supply, a change in the amount supplied could make at least one of them
better off without making the other worse off. Note that neither Anne nor Bruce alone would
be willing alone to pay for the O equipment, so that individual action will be inefficient and
collective action is required.

Collective demand
D,* Dg

P+P Marginal cost

Dg Dy
Qe Quantity of play equipment

Figure 9.1 Efficient provision of a public good

2 These personalised tax prices are often described as Lindahl prices. Lindahl (1919) proposed that tax shares should
be adjusted until citizens agreed unanimously on the quantity of the public goodto be supplied.
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Table 9.1 Example of unanimous agreement

Proposed taxshares for Play pieces demanded by
Option Anne and Bruce Anne Bruce
1 50-50 10 5
2 75-25 [ 8
3 66-33 7 7

A unanimous outcome is achieved when Anne and Bruce agree on both their tax
contributions and their preferred number of play pieces. Suppose that the planner proposes
that they share equally the cost of the equipment and finds that, as shown in Table 9.1, with
these tax rates Anne wants more play pieces than Bruce does. The planner then adjusts the tax
shares for Anne and Bruce to 75 per cent and 25 per cent respectively and finds that Bruce
wants more pieces. Finally, when the planner adjusts the tax shares to 66 per cent and 33 per
cent respectively, Anne and Bruce each vote for seven play pieces. Given these tax shares,
there is unanimous support for this number of pieces.

Analysis of unanimity. Unanimous agreement is attractive. Each voter nominates the amount
that he or she is willing to pay for the marginal unit provided. All collective decisions are
based on the benefit principle. Given their initial income, no one loses from the outcome.
Unanimity achieves a Pareto-efficient outcome for public goods like competitive markets
achieve for private goods. At this efficient point, the marginal rate of substitution of public for
private goods for each individual is equal to their tax price.

However, there are major difficulties with obtaining this Pareto-efficient outcome. One is
the possibility that individuals will not reveal how much they are willing to pay for public
goods when they have an incentive to conceal their preferences. Both Anne and Bruce have
an incentive to understate what they are willing to pay for play pieces because this would
reduce their tax share. This is known as free riding. Free riding occurs when individuals
attempt to obtain a benefit without paying for it.

The traditional public finance assumption is that the incentive to free-ride encourages
people to understate their demand for public goods and results in under-provision of public
goods. The presumption is that each public good is financed by a separate tax.? On the other
hand, when public goods are financed from consolidated government revenue, which is much
more common, responses to willingness-to-pay questions have minimal effect on taxes paid.
In this case, voters have an incentive to over-state their demands for public goods, in the hope
that this will influence government to provide more of the good, and over-provision of public
goods is the likely outcome.

However public goods are financed, individuals often have an incentive to misrepresent the
amount they would be willing to pay for public goods. Such dishonest responses are generally
described as strategic behaviour! In the discussion of public goods in Chapter 11, we examine
further whether individuals do respond strategically and whether they can be given incentives
to respond honestly. It appears that strategic behaviour is a chronic problem in collective
choice situations. Although economists have devised a survey method that should elicit
honest answers, it is too complex to be practical. Generally, the requirement of unanimity
encourages strategic behaviour because each voter knows that no decision can be made
without his or her agreement.

®  The traditional assumption is derived from Wicksell (1896).
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The second major problem with a unanimity requirement is the cost and time needed to
achieve unanimity, if indeed it can be achieved. The cost of finding the tax prices required for
unanimity for each public good would be very high. Indeed, given the difficulty of achieving
this, it may be asked why economists consider such an impractical notion in the first place.
The answer is that (weak) unanimity provides a welfare benchmark, like Pareto efficiency in
private exchange, in which there is no coercion. All non-unanimous approaches to collective
decisions involve some coercion. It is therefore necessary to be sure that there is no perfect
collective solution.

Other Collective Choice Methods

Given that all non-unanimous decisions coerce someone, which non-unanimous method of
social choice provides the best social outcome? To answer this question, Buchanan and
Tullock (1962) proposed the optimal majority rule. This rule recognises that collective
decisions have two main costs: in their terminology, these are external and decision-making
costs. An external cost (also described as a coercion cost) occurs when an individual loses
utility due to a collective decision. Decision-making costs are the costs incurred in reaching
decisions. The optimal majority is the proportion of voters required to agree to a decision that
minimises the sumof external and decision-making costs.

The concept of the optimal majority is illustrated in Figure 9.2. There are N voters. External
costs fall as more voters must agree to a collective decision. On the other hand, decision-
making costs rise with the number of people involved in making the decision. The optimal
majority is K/N voters, where K is the number of voters that must agree to a proposal. This is
the majority that minimises external (coercion) plus decision-making costs.

The optimal majority varies with the issues to be determined. The optimal majority is lower
when there is consensus among individuals and low potential for coercion, and when
individuals have a high cost of time. Conversely, the optimal majority is larger when the
interests of minority groups are severely threatened. It is often argued that the more important
the social issue, the greater should be the majority required.* Thus changes to constitutions

Decision costs plus
external costs

Decision costs

External costs

K N
No. of voters whose agreement is required for a collective decision

Figure 9.2 An optimal majority

* Rousseau (1762) argued that ‘the more grave and important the questions discussed, the nearer should the opinion
that isto prevail approach to unanimity’.
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often require special large majorities.> However, requirements for large majorities imply a
conservative view—the votes of supporters of the status quo have more weight than votes of
supporters of change. This may be justified by the potential costs of change. It does not seem
to be justified by appeal to the importance of theissue (however that may be defined).

Simple majority voting

The most common decision rule is simple majority voting (SMV). Where there are N voters,
SMV requires that at least one voter above N/2 must vote for a proposal before it is
approved.® If voters have a similar intensity of preferences, a simple majority vote would
represent a potential Pareto improvement because the gainers could compensate losers and no
one would be worse off. However, the assumption of equal intensity of preference is
unrealistic.

Nevertheless, SMV is practical and efficient in that it has lower decision-making costs than
decision methods requiring larger majorities. A simple majority vote is the smallest possible
majority that can make a decision without self-contradiction. A less than majority vote (say, a
45 per cent vote) could cause a proposal to be both passed and rejected. This would be
impractical and lead to high decision-making costs. Note that this would imply a kink in the
decision cost curve shown in Figure 9.2, with decision costs rising when fewer than N/2
voters are required for a collective decision.

SMV may also be regarded as fair in that it gives each vote an equal weight. Higher
majority requirements allow a minority to block the interests of the greater number. On the
other hand, out of all majority vote methods, a simple majority vote provides the greatest
potential and incentive for coercion. A 51-49 vote maximises the number of possible losers
and the potential gain per individual from redistribution. Thus SMV is fair when one voter—
one voteis appropriate, but not when it results in high coercion of some voters.

SMV has other problems. A major one, known as the voting paradox, is the potential for
inconsistency or intransitivity. Suppose there are three options, X, Y and Z. Transitivity
requires that if X is preferred to Y, and Y is preferred to Z, then X should be preferred to Z.
The choice is intransitive if Zis preferred to X.7 As an example, suppose that Anne, Bruce and
Cathy must choose how to allocate a million dollars—on tertiary education, health care or
Olympic athletes. Table 9.2 shows their preferences in rank order (1 = first). A 2—1 majority
(Anne and Bruce) prefers spending on health care to tertiary education. But a 2—1 majority
(Bruce and Cathy) prefers support for Olympic athletes to health care. Yet another majority
(Anne and Cathy) favours tertiary education over Olympic athletes. The result is intransitive.

When social choice is intransitive the outcome from SMV depends on the order in which
votes are taken. If the order is random, the outcome is determined by chance. Alternatively, if
a chairperson knows the preferences of voters, he or she may rig the voting procedure to
obtain a personally desired outcome. This process, called agenda setting, is clearly
undemocratic. On the other hand, if voters realise what is happening, they may vote
strategically. For example, although Anne prefers health care to tertiary education, she may
know that if health care defeats education, the majority will then support Olympic athletes,
which is her third preference. However, she can ensure that Olympic athletes lose if she
allows education to defeat health care!

* For example, as noted in Chapter 2, changes to the Australian Constitution requirethe support ofboth a majority of
all voters and a majority of voters in a majority of thestates.

® If more votes are required to approve a proposal, the majority is described as a “ qualified majority’.

7 If an individual prefers X to Yand Y to Z, she is said to be irrational if she then prefers Zto X. Thus the requirement
for transitivity is sometimes described as the axiom ofrationality.
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Table 9.2 Ranking over issues

Voters Tertiary education Health care Olympicathletes
Anne 2 1 3
Bruce 3 2 1
Cathy 1 3 2

Another concern with SMV is that it may result in cycling over issues and instability. In the
resource allocation example above, a majority can be found to vote against any winning
proposal, leaving open the possibility of its reversal. SMV may also produce unstable
outcomes on distributional issues. This reflects the phenomenon known as cycling across
gains. Suppose that our three voters must decide how to distribute $1000 of income benefits
between themselves. The following could occur.

1. Anne and Bruce could split the gains 50-50 and take $500 each, leaving Cathy with
nothing.

2. Cathy then proposes a40-60 split to Anne who gets $600, leaving Bruce empty handed.

3. So Bruce proposes a 40-60 split to Cathy who gets $600, which leaves Anne with
nothing!

Cycling across gains is common in politics. Evidently the outcome may not be equitable. In
addition, there may be no stable outcome to this process.

The nature of preferences and the median voter

Inconsistent voting is most likely to occur when voters allocate expenditures over different
goods. But it can also arise when voters allocate expenditure to a single public good. Suppose
that Anne, Bruce and Cathy must vote for expenditure on the local public school where there
is a private substitute. Anne is rich and will send her children to a private school and gives
first rank to low public expenditure. Bruce has a medium income. He favours high
expenditure on the public school because he would then send his children to it, but his least
preferred option is medium expenditure because he would pay medium taxes and send his
children to a private school. Cathy is poor and wants medium expenditure on public schools
but does not want higher taxes. Their preferences are ranked in Table 9.3. A majority prefers
low expenditure to medium, medium expenditure to high expenditure and high expenditure to
low expenditure. The outcome is intransitive.

Evidently, majority voting can also produce inconsistent results for single-issue decisions.
This may arise from multi-peaked preferences.® A voter has a single-peaked preference if her

Table 9.3 Voters’ ranking of expenditure on local public school

Expenditure on public school

Voter low medium high
Anne (rich) 1 2 3
Bruce (medium income) 2 3 1
Cathy (poor) 3 1 2

¥ Multi-peaked preferences do not always createinconsistent voting,
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utility falls as she moves away from her optimum outcome in any direction. Her preferences
are double-peaked if her utility falls and then rises as she moves away from her peak. As
shown in Figure 9.3, Anne and Cathy have single-peaked preferences for public school
expenditure. However, Bruce has a double-peaked preference.

On the other hand, if voter preferences are single-peaked and the issue is uni-dimensional,
an equilibrium result can be obtained and cycling avoided. Suppose there are five voters, now
including David and Emma, and that each voter obtains utility from public expenditure as
shown in Figure 9.4. All preferences are single-peaked. Cathy is in the central position and is
the median voter. David and Emma prefer high expenditure. Anne and Bruce prefer less
expenditure. In this case, majority voting yields a stable result (Q.), which is the amount
preferred by Cathy. All other possibilities are defeated by majority vote.

In general, if voters vote on a single issue and all preferences are single-peaked, majority
voting produces a stable equilibrium outcome that reflects the peak preference of the median
voter. This is known as the median voter theorem. Because many voting situations
approximate to these situations, the median voter theorem has many significant practical

implications (see Chapter 10).

=
5
Bruce
Cathy
Anne
Low Medium High Expenditure on public school

Figure 9.3 Single and double-peaked preferences

Utility

Anne Bruce Cathy David Emma

Q Public expenditure

e

Figure 9.4  Single-peaked preferences, public expenditure and the median voter
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Table 9.4 Voter utility and vote trading

Utility from increased expenditure on

Voter Environment Defence
Anne +7 -2
Bruce -1 +5
Cathy -3 -4
Total +3 -1

What are the welfare implications if the median voter’s preference is decisive? There is in
general no reason to suppose that the median voter’s preference for a public good will
necessarily coincide with the efficient amount of the good—which would require that the sum
of marginal benefits from the good equal the marginal cost of the good.

Intensity of preference and vote trading

In simple majority voting, each vote has equal weight irrespective of the strength ofa voter’s
preferences. This makes voting different from market transactions in which individuals can
express preferences by spending more on some goods than others.

However, when voters feel strongly they may be able to influence the outcome by trading
votes (American texts describe this as log-rolling). An example may show how this works.
Table 9.4 shows the utility that Anne, Bruce and Cathy obtain fromincreased expenditure on
environmental protection and defence. Anne strongly supports more expenditure on the
environment but not on defence. Bruce’s preferences are the opposite. Cathy opposes more
spending on the environment and defence. With separate votes on each issue, a 2—1 majority
would vote against more spending on either item. However, both Anne and Bruce prefer an
overall outcome in which spending increases for both environmental protection and defence.
They can achieve this by vote trading—Anne votes for more defence if Bruce votes for
environmental expenditure.

Vote trading is common. There are many opportunities for it as the political process
provides a continuous stream of choices. For vote traders, trading provides mutually
beneficial exchange. It is how most democracies function.

Is vote trading desirable? It has some desirable characteristics. It allows for intensity of
preference and it tends to reduce cycling over issues. On the other hand, it may encourage
strategic behaviour. Moreover, it may not increase aggregate welfare. In our example, total
utility increases with more expenditure on the environment, but falls with higher expenditure
on defence. It is easy to produce otherexamples showing vote trading resulting in good or bad
projects as judged by overall net benefit. Thus, there can be no unequivocal judgement on
vote trading.

Rank-order voting or point scoring

Rank-order and point voting are two other common methods for making collective decisions.
Both allow for intensity of preferences, albeit crudely. With rank-order voting, each voter
ranks the options, for example 1 for the best option, 2 for the next best and so on. The option
with the lowest total score is the preferred option. With point scoring, voters may be given a
number of points, say 100, to allocate to the options. In this case the option with the highest
number of points would win.

Suppose that Anne, Bruce and Cathy rank four options (W, X, Y and Z) as in Table 9.5
overleaf. Option X has the lowest score and wins. However, if a choice were made between
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Table 9.5 Rank-order voting

Rank given to the four options

Voter w X Y 4
Anne 1(1) 2 (2) 3 4
Bruce 2 (1) 3(2) 4 1
Cathy 4 (2) 1(1) 2 3
Total 7 (4) 6 (5) 9 8

Note: Figures in brackets are ranks when Y and Z are not considered.

only the two best options (W and X), with the irrelevant alternatives (¥ and Z) eliminated, W
has a lower total score than X and would win (see figures in brackets).

There are several concerns about rank-order voting. First, the choice between the two most
preferred options may depend, as in this example, on how options are ranked relative to
options that are irrelevant to the main choice. The outcome depends on the alternatives
included. Second, voters do not have an equal say in the outcome. Cathy’s strong dislike of W
causes X to be preferred when all options are included. This is of course the consequence of
allowing for intensity of preference. Third, rank-order voting is vulnerable to strategic
behaviour. For example, if Anne strongly wants W to win, she could rank X equal to four
instead of two and so ensure that W wins even with all four alternatives. Similar
disadvantages apply to point scoring voting methods.

Arrow’s General Impossibility Theorem

Given the problems with each of these voting methods, is there any acceptable way to rank
social states or make collective decisions based on individual preferences over these social
states? In other words, is it possible to determine a social ordering of states based on the
preferences of individuals over these states rather than on the utilities of individuals in these
states?

In an attempt to answer these questions, in a famous book entitled Social Choice and
Individual Values, Kenneth Arrow (1951) proposed that an acceptable social choice process
should satisfy six ethical criteria.’

1. Decisiveness. The decision rule should be able to rank all possible alternatives or
outcomes.

2. Unrestricted domain. The decision rule must produce a social ordering over all outcomes
whatever the nature of individual preferences towards these outcomes, including, for
example, multi-peaked preferences.

3. Transitivity. The rule should provide a consistent ranking of all possible alternatives. If 4
is preferred to B and B is preferred to C, then A4 should be preferred to C.

4. Independence of irrelevant alternatives. Society’s ordering over any two alternatives A
and B should depend only on its ranking of these two alternatives. It should not depend on
how these alternatives are ranked relative to any other (irrelevant) alternatives.

5. Responsiveness (the Pareto postulate). The decision rule must respond to individuals’
preferences. If one individual prefers 4 to B and no one prefers B to 4, then society prefers
Ato B.

6. Non-dictatorship. The social ordering of alternatives must not reflect the preferences of
only one individual when others have opposing preferences.

These criteriaare sometimes called axioms of collective choice.
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Arrow’s Impossibility Theorem shows that no collective decision rule satisfies all these
criteria. The proof runs broadly as follows.!® The unrestricted domain criterion allows all
possible individual preferences. When preferences differ, as they often do, no unanimous
choice emerges. It is necessary to choose between alternatives that are opposed by some
voters. To satisfy the axiom of independence fromirrelevant alternatives, society must choose
between only two alternatives at a time. However, procedures such as majority voting that
yield social choices between two alternatives can produce inconsistent ranking when three
successive pair-wise choices are made. A choice must be made between the various options or
the result is indecisive. But there is no way to produce consistent choice thatis notimposed or
dictatorial.

Arrow’s approach attempts to aggregate the ordinal preferences of individuals. These
preferences are simply individual orderings of alternatives. The approach precludes
interpersonal utility comparisons. It is difficult to obtain consistent and acceptable decisions
using only ordinal preferences.

By contrast, cardinal preferences would imply that individual utilities could be measured. If
the preferences of individuals could be quantified and if a social welfare function could be
agreed, a consistent social ordering over outcomes could be obtained. A social welfare
function allows preferences (utilities) to be weighted in some way. But this is inconsistent
with the criterion of non-dictatorship. Preferences could also be weighted indirectly by
restricting the preference domain or by adopting a point scoring system. However, these
approaches are ruled out by the criteria of unrestricted domain and responsiveness or
independence of irrelevant alternatives respectively

The criteria and their implications. Arrow’s theorem depends on the choice of criteria.
These criteria are normative. Accordingly, opinions as to their desirability may differ.
Although Arrow’s criteria are generally regarded as ethically mild, there is an extensive
literature on whether any of the criteria may reasonably be modified and, if so, what the
implications would be. There is little support for relaxing the responsiveness and non-
dictatorship criteria (5 and 6 above). However, the importance and applicability of the other
criteria have been questioned.

Consider first the criteria of decisiveness and unrestricted domain. Limiting the range of
alternatives to be determined or the range of permissible preferences can improve the chances
of reaching agreed and consistent collective decisions. For example, limiting preference
orderings over uni-dimensional choices to single peaks produces a stable result based on the
preferences of the median voter. For many such choices, preferences are indeed single-
peaked. Also, the more homogeneous are preferences over the choice set, the more easily are
consistent decisions achieved. For example, as discussed in Chapter 33, the process of
“voting-with-the-feet” whereby individuals choose the local government area where they live
and the associated public goods/taxpackage encourages homogeneous local communities and
consequently improves the allocation of resources to local public goods. It follows that the
range of preferences is often compatible with consistent collective decisions. The range of
issues may also be restricted by placing legal constraints on issues that are subject to
collective decision making, for example by protecting freedom of religious association.
However, stringent restrictions on issues for collective decisions or on preferences would not
be acceptable in most democracies.

Some commentators (such as Buchanan and Tullock, 1962) argue that transitivity is not
critical. Intransitivity is not common when choices involve uni-dimensional issues or few
alternatives. More fundamentally, it may be argued that although intransitivity is irrational for
an individual, it is not critical for society. For example, it may be argued that the lack of a

'% The explanation here draws on Mueller (2003).
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stable majority for expenditure on tertiary education, health care or Olympic athletes does not
matter. Society can be regarded as indifferent between the alternatives. What is needed is a
practical choice process that produces an acceptable alternative when social deadlock exists.
So long as the process of choosing between alternatives is fair, the outcome may be regarded
as acceptable. Suppose that three leading tennis players (4, B and C), are playing in a
tournament and that because of their varying styles 4 would defeat B, B would defeat C and C
would beat 4. The winner depends on the draw. Providing the draw is fair, the result is
considered fair.

Possibly the most contentious criterion is independence of irrelevant alternatives (IIA). In a
simple pair-wise choice, ordinal preferences are sufficient. The introduction of other
alternatives allows for intensity of voter preferences and implicitly for interpersonal
comparison of utilities. Thus relaxing the IIA criterion has potential advantages. Many
decision procedures employ some form of point scoring to rank many alternatives. On the
other hand, it is not clear how, or by what criteria, additional alternatives should be included.
Also, when additional alternatives are included there is the possibility of strategic behaviour.

In conclusion, no collective decision rule fully satisfies the mild ethical criteria and the
process proposed by Arrow. Nor have subsequent studies been able to show that any single
collective decision rule would satisfy other ethical criteria that might be generally acceptable.
However as Sen (1985) pointed out, social justice requires that society collectively makes
interpersonal comparisons and Arrow’s approach was avowedly designed to avoid
interpersonal comparisons. As a practical matter we must be willing to make interpersonal
judgments. This implicitly or explicitly involves agreeing a social welfare function of some
kind.

Conclusions

All methods of making collective decisions produce unsatisfactory results in some
circumstances. Even weak unanimity is generally impractical. The most common collective
choice procedure (simple majority voting) may produce inconsistent or unstable results, tends
to reflect the preferences of the median voter and may disadvantage minorities. Larger
majority requirements protect minorities but are costly in decision time and biased against
change. Vote trading enables strong preferences to be allowed for and reduces intransitive
voting, but it does not prevent strategic behaviour or coercion of minorities.

Inevitably government decisions suffer from the inherent difficulties of collective choice.
Many decisions are inconsistent or involve log-rolling or strategic behaviour. Many decisions
fail to reflect individual values. Even a well-intentioned public agency may not always
produce efficient outcomes. Also, outcomes may not be stable. For any policy package that a
majority supports, another majority may be found for a package that overturns some of the
provisions of the original package.

However, the technical difficulties of public choice should not be over-rated. The technical
difficulties associated with making collective decisions do not mean that most collective
decisions are unsatisfactory any more than the existence of some market failures means that
most markets are inefficient. The lack of a perfect collective choice rule is not a critical
practical issue. The issue is whether reasonable decision rules can be found. The criteria of
decisiveness, domain, transitivity and independence of irrelevant alternatives can each be
relaxed in some circumstances without significant social cost.

However, the most important social choice problem is the problem of interpersonal
comparisons. Ultimately interpersonal comparisons are unavoidable and collective decision
methods designed to avoid them cannot produce a socially just society.

It is also important to distinguish between procedural (constitutional) rules and methods for
deciding particular outcomes. It may be easier to achieve unanimous (Pareto-efficient)
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decision procedures than unanimity on outcomes. Individuals may agree unanimously that
certain decisions should be made by a simple majority vote, even though they may not vote
unanimously for the outcomes that follow. Suppose that a group of people wishes to choose a
restaurant. The group may agree unanimously to a less-than-unanimous decision rule such as
a majority vote. If the majority can agree on a restaurant, all other members of the group will
agree to it. A group can agree unanimously to accept a less -than-unanimous decision and be
better off than without the rule (when no decision might be reached). We enter games
willingly and accept that there will be winners and losers providing that the game is fair. It is
rational and consistent with self-interest to accept a constitutional rule that may produce some
outcomes counter to our preferences.

Finally, our analysis of the difficulties associated with making collective choices has some
significant implications for the design of government. Most of the difficulties arise from
differences in individual values. Groups with similar values can reach agreed collective
decisions more easily. Thus, private clubs, locally empowered groups and local government
units are often efficient instruments for the delivery of public goods. This reduces the
coercion that individuals feel when they are part of a larger public authority which has to
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satisfy a wide variety of individual preferences.

Summary

e Economic analysis usually assumes that the aim of public
policy is to maximise social welfare where welfare is a
function of individuals’ utilities. However, most public
decisions are based on voting. Thus, the question arisesas to
whether voting methods produce outcomes that reflect
individual values. The core issue is again one of aggregation:
how to move fromindividual to socialpreferences.

e Voting methods include unanimous agreement, qualified and
simple majority voting, rank-order voting and point scoring
methods.

¢ Unanimous agreement is possible if public goods are financed
by personalised taxes. However, determining individuals’
preferencesis difficult because individuals may gain by
concealing their preferences. Also, unanimous agreement
often requires time-consuming decision processes.

e More common collective decision-making methods also have
problems. Simple majority voting may produce inconsistent

or unstable results. The outcomes may reflect the
preferencesof the median voter, may be inefficient and may
disadvantage minorities. Larger majority requirements may
protect minorities but are costly in decision time and biased
against change.

No voting method satisfies quite mild ethicalcriteria that
ensure satisfactory processes and decisions in all situations.
Al voting methods have some unsatisfactory features, such
as coercion, intransitivity or instability, or dependence on
irrelevant alternatives, in some circumstances.

Nevertheless, reasonable collective decision rules can often
be found. In some cases, individuals may agree unanimously
on a decision process and accept the outcome. In other
cases, public goods may be deliveredin smaller, more
homogeneous groups which reduce the conflicts of values
that arisein larger groups.
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Questions

1.  Whatare the limitations ofunanimous voting as a
method of public choice? Would unanimous voting
be in conflict with any of Arrow’s axioms for
collective choice?

2. Is free riding likely to lead to under- or over-
statement of demands for public goods? Give
reasons for your answer.

3. According to Buchanan and Tullock, an optimal
majority is onethat minimises the sum of coercion
costs and decision-making costs. If this is an optimal
majority, why may it still fail to meet one or more of
Arrow’s axioms for anacceptable collective choice
rule?

4. Whatproblems arise with the use of point scoring as
a method of collective choice?

5. Given thatcollective choice methods often fail to
reflect individual values, what are the implications
for the role and design of government?

6. Under what conditions will simple majority voting
produce a determinate ranking? When does the
outcome of simple majority voting depend on the
order in which alternatives are presented?

7. Supposethat government is considering a proposal
to increase expenditure on public education. If voter
preferences for government funding on education

are inversely proportional to their income, what is
likely to determine the level of expenditure?
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In Practice

Public Choice

Politicians are the same the whole world over. They promise to build a bridge even when there is noriver.

Nikita Krushchev

Politicians and Public Policies ¢ Public Servants and the Supply of Public Services ¢ The Role of Special
Interest Groups ¢ General Causes of Government Failures ¢ Predictions of Public Choice Analysis ¢

Policy Implications

processes are likely to produce outcomes that enhance collective welfare. The analysis

focuses on the roles of three groups (politicians, public servants and special interest
groups) and the environment in which they work. The actions of members of these groups are
influenced by social norms, individual ethics and private incentives. On the other hand, the
public sector often offers opportunities for acquisition of private benefits or economic rents.
And, certainly, some politicians and public servants as well as members of special interest
groups may pursue these benefits depending on the opportunities available and the constraints
imposed by the political environment. This environment includes the voting processes, the
requirement that politicians must get elected, the monopoly nature of much bureaucratic
supply and the asymmetric nature of information in the public service.

In the first half of this chapter we examine how politicians, public servants and interest
groups may influence public policy. The second half of the chapter discusses general causes
of government failures, describes empirical results of public choice analysis and discusses
policy implications.

In this chapter we discuss how public policies are actually made and whether these

Politicians and Public Policies

In democracies, elected representatives make most important collective decisions. This
reduces the cost of making these decisions. But it raises the principal-agent problem. In
general, the issue is how can the principal 4 motivate their agent B to work in the interest of 4
rather than follow their self-interest, when and where the objectives of the principal and the
agent diverge? In a democracy, how can citizen voters (the principals) ensure that their
elected representatives (their agents) represent the preferences of voters rather than their own
agendas? To answer this question, we need to identify the objectives of politicians, the
constraints on their actions and the likely outcomes of the representative process.

The public choice literature usually assumes that an elected representative seeks to
maximise their own utility subject to the constraint that he or she must be elected. A
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politician’s utility is assumed to depend on their personal position, income and power and, in
some cases, on achievement of social objectives. However, because these elements of utility
are difficult to measure, the literature usually assumes that a politician’s main objective is to
get elected. As a recent Australian Prime Minister, John Howard, remarked: ‘I am in the
business of winning elections’! (not, it may be noted, in the business of maximising social
welfare)! The public choice analysis then examines how election processes affect collective
decisions and how freedom from election constraints may allow a politician to pursue their
personal agendarather than represent the preferences of the voters.

There are two difficulties with this approach. One is the pejorative starting assumption that
politicians are largely out to further their own interests and, by implication, put little or no
value on social ideals. The second difficulty is that outcomes depend on the constraints on
politicians posed by the election process. Because election processes and voting rules vary
significantly across countries, outcomes may also vary. We consider below some implications
of two-party and multi-party models of legislatures. A key issue is whether all votes for
politicians are equally important or whether some votes are more important than others.

Two main parties and critical votes

Traditionally, many legislatures have featured two main parties. Examples include the House
of Representatives in Australia (Liberal and Labor), the House of Representatives in the
United States (Republicans and Democrats) and the House of Commons in the UK
(Conservatives and Labour). Notwithstanding the emergence of minority parties in balance of
power positions in Australia and the UK in recent years, dominant two-party systems may
emerge for several reasons. One is the winner-takes-all nature of elections. To be elected to
represent a constituency in the House of Representatives in Australia, a candidate must obtain
50 per cent plus one vote. If this does not happen in the first round of voting, the candidate
with least votes is eliminated. This process continues until one candidate achieves the
required vote. For the UK House of Commons, the winning representative is the candidate
who achieves most votes in the first round of voting. There are no prizes in either case for
coming second. Second, national parties require substantial organisation, marketing and
resources. Third, the party with most seats usually forms the government. A candidate who
seeks power must join a party that can win such a majority.?

A key finding of public choice theory is that in a two-party state and under certain
conditions, the median voter has the decisive vote. This applies both to the election of
representatives and to public policy making. The median voter is the voter whose preferences
are in the middle of the distribution of preferences. In voting for representatives, the
conditions are that the winning candidate must attract 50 per cent plus one vote, voting is
compulsory and voter preferences are single-peaked about a single major issue (such as the
amount of government expenditure). Under these conditions, a candidate maximises his or her
vote by winning the support of the median voter. In Figure 10.1 a candidate to the right or left
of centre will not obtain the required majority. Ifthis holds, this implies that both parties must
offer policies thatreflect the preferences of the median voter.

There is much casual evidence for the median voter hypothesis. As Persson and Tabellini
(2002) point out, many welfare programs are oriented to assist the middle classes. Also,
governments tend to favour labour market policies that protect the wages and working
conditions ofthe employed at the expense of unemployed workers who are not represented by
the median voter.

" As reported in The Sydney Morning Herald, 1 March 2000.
2 Theseconditions do not always result in two main parties. Italy changed from proportional representation to the UK’s
first-past-the-post system, but still has a multi-party outcome.
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Turning to econometric studies, as Mueller (2003) shows, many studies have attempted to
test the median voter hypothesis by estimating a cross-section demand equation of the
following form:

InG=a+alnt,+pnY +yInZ+pu (10.1)

where G is government expenditure (e.g. on schools) in various jurisdictions, fm and Ym are
the tax price and income of the median voter and Z is a vector of preference parameters, such
as number of children in a household. Although many studies find that the coefficients o and
p have the expected sign and are statistically significant, similar results are obtained in
equations employing mean tax price and income variables. This suggest that the average
income voteris significant, butit is hard to distinguish between median and mean income.

In a different kind of study, Bruner and Ross (2010) analysed the voting patterns in two
popular referendums on expenditure in public schools in California where both high and low-
income households preferred low public expenditure and middle-income households favoured
high expenditure. In both cases, a majority of voters favoured low public expenditure.
However, in these cases, the voter with the median income was not decisive.

There are indeed several conditions under which the preferences of a median voter may not
be decisive. First, people may vote for a representative based on party positions on several
issues, not just a single issue. In this case, a candidate may win by attracting votes from
swinging voters on several issues. This may include supporting some radical positions rather
than one central position. Second, with optional voting, many people not vote, especially
when there is little to choose between the parties and voting incurs time and travel costs.?
Thus, candidates may move away from the centre to attract people to vote. Third, and most
importantly, in ‘safe-seat’ electorates where one party is certain to obtain the required
majority, the elected candidate will be the person who wins party selection. In these common
conditions the successful party candidate must obtain the median vote of the party selectors.
Thus, the views of many elected representatives may be quite different from those of the
median citizen voter (as we saw in the same sex plebiscite in Australia in early 2018)! Fourth,
and critically, to win the most seats in the country each major party will aim to win the most
marginal seats. Therefore, each party targets the votes of swinging voters in marginal seats.
This may encompass only a small number of voters in a few seats. Accordingly, the political
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Figure 10.1 Median voter and candidate positions

? Votingis generally compulsory in Australia but optional in most other countries.
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parties may design policies with a view to winning these votes, which may not reflect median
voter preferences across the country.

A potentially more important perversion of the democratic process is the gerrymandering of
seats. Gerrymandering is the setting up constituency boundaries for political gain. This
typically involves establishing a few seats with large majorities of opposition party voters so
that they cannot vote in other areas. By doing this, a party can win a majority of seats without
a majority of votes. Where governments can determine political boundaries, as in the United
States, this can lead to undemocratic outcomes (as has happened). In Australia, where
political boundaries are determined by independent electoral bodies this is less likely.

More than two parties

As we noted above, even in traditional two-party legislatures, two dominant parties are not
inevitable. In other cases, multi-party legislatures may be common, especially with a
proportional representation voting system.* Under this method, elected places are allotted in
proportion to the total votes cast. Proportional representation increases the number of parties
in a legislature, causes candidates to spread out over the issues and results in representation of
a greater number of views. However, even in this case some views may not be represented.

Even with multiple parties, outcomes may tend towards the policies preferred by the elected
representative who represents a central position. To win government, and to win votes for
major resolutions, parliamentary coalitions are required. Successful coalitions tend to be
dominated by central parties because they can attract and hold majority support more easily
than extreme parties can.

But on other occasions a party may win power or major votes with the support of a small
minority group. In Australia, minority parties have often held and exerted the balance of
power in the Upper House (the Senate). Following the 2010 election for the Lower House,
three independent members with a wide range of disparate policies held the balance of power.
In New Zealand, the small New Zealand First Party has held the balance of power on several
occasions since 1998, when a form of proportional representation was introduced into the
elections. In such cases a minority group, and sometimes only one or two individuals, has an
influence over public decisions thatis wholly disproportionate to their electoral support.

Another common consequence of coalitions is instability. Because of the constant pressure
to negotiate the perks of power, coalitions are liable to break up and reform. This is akin to
the unstable cycling over gains that occurs in votes over distributional issues. Mueller (2003)
cites international studies that show that the duration of governments is negatively correlated
with the number of parties in the parliament and that the probability of a government falling is
positively related to the number of parties in the coalition that forms the government.

A politician’s freedom of action

An elected representative often has an opportunity to pursue their own personal interests.
Their freedom to do so depends on the power of the government to make discretionary
decisions. This power depends in turn on the size of the government majority, which makes a
government safe from losing confidence votes and facing a new election, and the length of
time between elections. Also important is the ability of the voters to monitor government
actions, the scrutiny of government actions and the freedom of the media.

The length of time between elections varies. National legislature elections are held within
three years in Australia, four years in the United States and five years in the UK. In France, a
president holds office for seven years. But even three years allows some freedom between
elections. Political parties generally offer the public a package of policies. Voters have limited

* Members of the Australian Senate are elected by proportional representation.
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choice and mandates are not clear. Government may decide which parts ofiits policy package
it will implement and not infrequently it breaks election promises. After the 1996 election, the
Australian Prime Minister, John Howard, distinguished between ‘core’ election promises that
could not be broken and ‘non-core’ promises that were not real commitments! In contrast,
directors of private companies can be sued for failing to provide accurate information and are
accountable to shareholders formally once a year. More importantly, they are accountable
daily in the capital market. If a company’s share price falls, the company and the management
are vulnerable to takeover and change. By comparison, the constraints on politicians are
weak. Governments may even declare war without the consent ofthe governed.
This freedom from constraints invites corrupt practices. As Mill (1859) remarked,

There is little doubt, that if poweris granted to a body of men, called representatives, they, like
any other men, will use their power, not for the advantage of the community, but for their own
advantage if they can.
Recent major books by Rose-Ackerman and Palitka (2015) and Cockroft and Wegener (2017)
document extensive corruption in government including in Western democracies.

Corruption arises partly because of the opportunities for politicians to enrich themselves at
the public expense. While corruption can be constrained by frequent elections, a free media
and rules and procedures for dealing with corruption (including imprisonment ), opportunities
for private gain in the exercise of public office occur in most countries. Moreover, the need to
finance elections creates incentives for delivery of large favours to campaign contributors in
any democratic system. When 7Time magazine asked Narasimha Rao (Prime Minister of India
1991-96), ‘How significant was the corruption issue in the election?’ Rao replied ‘Corruption
as an issueis there in all countries in all elections’.’

Conclusions

In representative democracy, citizens have only indirect influence on public decisions. Often
there are only two or three main parties. When political issues can be represented by a one-
dimensional right-to-left political spectrum, a party may secure power by winning the support
of the centre and there is some evidence that parties focus on voters with preferences in the
middle of the distribution of preferences (the median voter). Moreover, to win elections,
parties often need to attract only a small proportion of swinging voters in marginal seats from
other parties so voters in marginal seats tend to have disproportionate influence over policies.
In addition, special interest groups (as discussed below) and politicians holding the balance of
power also tend to have disproportionate influence over public policies. Finally, elected
representatives may have scope to pursue their own interests unless there are strong legal or
administrative constraints on them. Thus, overall there are many reasons why the preferences
of voters may be pootly represented in the political process.

Public Servants and the Supply of Public Services

To introduce our discussion of the behaviour of public servants and the impact of their
behaviour on the supply of public services, it is useful to distinguish three potential and actual
roles of public servants. They are expected to:

1. servethe public interestand thatis what they do;

2. servethe elected government and that is what they do;

3. serve the elected government and/or the public interest, but in practice they also pursue
their own interests.

S Time, 19 August 1996.
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Traditionally public servants in Australia, and other countries such as France and the UK,
were expected to represent the public interest and to provide objective and independent advice
to government. Indeed, the Public Service Act 1999 declared that the Australian Public
Service is ‘apolitical’ and the Act was designed in part to give public servants an obligation to
the public as well as to the government.

An alternative view and probably the dominant one today is that public servants should
implement the policies of elected representatives. Emy and Hughes (1991) express this view
in rather extreme form: ‘the public service is fundamentally a political instrument. There is no
public interest above and beyond the government of the day’. Politicians are accountable to
the electors, whereas public servants are not. In practice, in Australia public services are
increasingly politicised. Ministers rather than public servants generally decide senior public
service appointments and appoint people to carry out their wishes. Senior public servants no
longer have tenure of office and the independence of view and action that this allows.
Ministers also rely increasingly on political advisers rather than on expert advice.® Under this
view of government, public servants are first and foremost government agents and only
partially if at all independent servants ofthe public interest.

There remain some public agencies in which public servants have some autonomy.
Although governments often appoint judges, once appointed the judges are usually
independent. In Australia, many statutory authorities, such as universities, public trading
enterprises and independent commissions such as the Australian Competition and Consumer
Commission and the Productivity Commission, are established under legislation that provides
for only limited directions from ministers. However, these are mainly executive agencies
rather than policy-making bodies.

Be that as it may, how do public servants behave? The safest assumption is that the actions
of public servants are influenced by a combination of their contractual obligations to
government, their views of the public interest and, in part, by private interest considerations.
It is certainly possible to point to examples of corrupt behaviour by public servants in many
countries. As discussed below, some may pursue economic rents in the public sector or their
own advancement and this may affect how public services are supplied. But I would have to
say that from quite extensive experience, in state and local government especially, most
public servants are conscientious and have high integrity, though they are often conflicted
between carrying out political demands and their personal views of the public interest,

A public choice model of public supply

To model the impact of public servants on the supply of public services, assumptions are
required about the objective of public servants and the constraints under which they act. In a
classic article, Niskanen (1971) assumed that public servants have substantive private
interests and are motivated by the ‘3 Ps’—pay, power and prestige. Further, in order to
achieve these 3 Ps the public servant must acquire bureaucratic power. In particular, the 3 Ps
are generally correlated with the size of the budget controlled and the number of employees
managed. Therefore, a public servant has a strong incentive to maximise his or her budget and
output. This increases all the key elements in the public servant’s utility function, except
perhaps a desire for a quiet life. Many public finance explanations of the supply of public
services draw in some way on these assumptions.

Of course, these assumptions, like those in any model, are a simplification. As we have
noted, many public servants hold altruistic social objectives. However, at the heart of the
model is the insight from principal-agent theory that principals and agents may have different
objectives. In this case, the principal is the elected government and the agent is the public

®  For a detailed analysis of similar trends in the United Kingdom see Foster (2005).
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servant. Elected representatives contract public servants to carry out certain functions.
However, public servants may have different objectives, different information and some
freedom of action and may not always act as the government wishes. It follows that there are
many potential causes of inefficient output.

What are the constraints on public servants? Because they spend other people’s money,
they have no personal incentive to economise public expenditures unless constrained to do so.
However, public sector budget constraints are soft ones. A hard constraint exists where a
business must cease operating when it has run out of funds. A soft budget constraint is a
constraint that may be breached without serious consequences. In the public sector, funds can
be supplemented from consolidated revenue. Thus, the constraint on expenditure must be
some form of government control. To understand how government controls public
expenditure, we need to understand the environment in which government operates.

This environment has three main characteristics. First, most government departments are
monopolies. Ministers must obtain most, if not all, services from their department. There is
usually little direct competition within government or from outside. Government departments
often fight fiercely for funds and territory but rarely compete directly in provision of services.
This avoids wasteful duplication. But, without competition, there is little incentive to achieve
efficiency and only weak measures of it. Second, there are rarely ready measures of the value
of non-marketed public services. The scale of government activities, such as police or fire
services, may be known but their value hard to measure. In this world, more inputs often
count as more outputs. Third, information is often asymmetric, especially in large
departments. Senior public servants generally know what the government wants. But the
government has little idea of the real costs (or benefits) of the services. Ministers obtain most
of their information from public servants. But public servants have no incentive to reveal the
real costs to ministers, while they often have an incentive to exaggerate the benefits.

Economic models of government output based on these characteristics are illustrated in
Figure 10.2. In this figure, the quantity of services is shown on the horizontal axis and their
total value and cost on the vertical axis. Total benefit rises with output, but at a declining
marginal rate. Cost is assumed here to rise linearly with output, implying a constant marginal
cost of supply. The efficient level of output, where social net benefit is maximised, is QOr. At
this point marginal benefit equals marginal cost (the slopes of the total benefit and cost curves
are equal). Higher outputis inefficient because marginal cost exceeds marginal benefit.

$ totalc:/st
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Qe Qe Qg Q, Quantity of service

Figure 10.2 Non-marketed output in a public service model
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Actual output depends on the behaviour of public servants and ministers. A common
prediction is that output will rise to Qg, which is the point where the total benefit of output
equals total cost. Public servants are assumed to seek the highest level of output for which
they can obtain funds. On the other hand, ministers are expected to be able to understand
approximately the total benefit and cost of a program and to be unwilling to fund expansion
beyond Q. Only public servants can measure the marginal cost and benefit of a program and
they conceal this information from elected representatives. However, by controlling the flow
of information to ministers, public servants can expand output from QO to Qc.

Other behavioural assumptions and levels of output are of course possible. Ministers may
not know even the total benefit and cost of a program. Public servants may exaggerate the
benefits of programs; for example, teachers have an incentive to emphasise the benefits of
smaller class sizes. If ministers believe that the benefit curve is higher than shown in Figure
10.2, the equilibrium quantity would move to the right from Qc towards Qx. On the other
hand, public servants may favour a higher cost structure than that shown in Figure 10.2. This
could reflect inefficient production methods, rent seeking (salaries in excess of opportunity
costs) or a simple preference for a quiet life (the traditional perk of a monopoly). In any of
these cases, the cost curve would shift upward and the equilibrium output, where total benefit
equalled total cost, would fall below Qg.

In this model, the actual supply of public services depends on the outcome of bilateral
monopoly negotiations: the government is sole purchaser of a department’s services and the
department is sole supplier of the services. The outcome depends on negotiations between the
two. Also, other departments (notably including the central Treasury agency) may support or
oppose the department supplying the service. As in most bargaining models, various
predictions of output are possible.

In summary, this model of public service output (often described as the Niskanen model)
suggests that government is likely to oversupply public services, to supply the kinds of goods
favoured by public servants and to adopt relatively high-cost methods of production. The
classic TV series Yes Minister and numerous anecdotes suggest that the model contains much
reality. Khursheed and Borcherding (1998) and Mueller (2003) provide useful summaries of
empirical tests of these predicted outcomes. As shown later in Chapters 16 and 18, there is a
fair amount of evidence that government supplies services at a higher cost than does the
private sector. In the absence of user charges, it is harder to test whether public services are
oversupplied or whether the wrong kinds of services are supplied. Empirical studies have
produced a variety of results. For example, Staaf (1977) found that salaries in the US public
school system were linked to education budgets and the size of school districts (supporting
the Niskanen model). And it may be remarked that there appears to be a strong correlation
between the growth of student numbers in Australian universities and the size of vice-
chancellor and other managerial salaries. On the other hand, Johnson and Libecap (1989)
found no evidence of a general relationship between agency growth and bureaucratic salaries.

The Role of Special Interest Groups

Special interest groups play an important role in most economies. A special interest group is
any organised group of people which works to further the common interests of its members.
Interest groups exist in many forms. Employer and employee groups were traditionally
powerful interest groups. Examples include trade associations (e.g. for the coal, motor vehicle
and pharmaceutical industries), farming associations, professional associations (such as for
doctors and lawyers) and trade unions. Sometimes a company is sufficiently powerful to
constitute a significant interest group on its own. In recent years, other influential interest
groups have emerged, including consumer and environmental groups, and welfare
associations to promote child care and the interests of the elderly.
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Most interest groups aim to influence public policy. In some cases, the aims are idealistic
such as protection of wildlife or provision of benefits to disadvantaged groups in the
community. However, many interest groups seek to increase the income of their members,
often at the expense of other sections of the community. They may do so by seeking
government regulation of the market or by direct transfer of income to their group.

Lobbying the government to obtain higher than normal returns through regulations is
known as rent seeking. Regulations may control entry into the industry, output, prices or
advertising, competition from imports and so on. They may also require firms to employ only
members of unions or workers with particular qualifications, for example locally obtained
qualifications. Interest groups (employers and employees) aim to obtain such regulations to
gain economic rent by reducing competition and increasing the market power of their
members. Rent seeking typically has two economic costs: it leads to restrictions on output and
it uses resources without providing any output.” Rent seeking may also result in inequitable
distributions.

Special interest groups often influence public decisions in a way that is disproportionate to
the size of their membership because of their ability to mobilise financial support for political
parties. Political parties require very large funds for both their ongoing organisation and
elections. Twenty years ago, The Economist reported that annual spending in political
elections in the United States exceeded $3 billion. Election to a seat in the Upper House (the
Senate) cost an average of $5 million.® Under the Citizens United (Supreme Court) decision
in 2012 in the United States, political spending is protected speech under the First
Amendment of the Constitution and government cannot restrict contributions to support
candidates at elections.

Interest groups also derive influence from their ability to deliver votes. Some interest
groups such as unions, environmental and seniors’ groups can deliver large number of votes.
The American Association of Retired Persons has 40 million members. When voting is
optional, members of interest groups that are offered preferential policies have more incentive
to vote than other citizens. A related factor is the ability of some interest groups, such as large
firms and ethnic groups, to deliver a concentration of votes that may influence the outcomes
of particular seats. In these cases, the votes of protected workers are likely to have more
influence on policies than votes of consumers and taxpayers who are more widely dispersed.

Evidently special interest groups can affect both the quantity and price of goods. Industry
protection for primary producers, manufacturers and professional services is common in
many countries. As Mueller (2003) shows, protection tends to be greatest in concentrated
industries and in labour-intensive industries which can establish effective and powerful
interest groups. Anotherinterest group that has been effective in many countries is the elderly
who have obtained significantly increased pensions and health care benefits in recent years
(Persson and Tabellini, 2002). Both traditionally, since it was established in 1871, and
recently, the National Rifle Association of America has had extraordinary, and literally
deathly, influence in promoting and retaining the gun industry in the United States.

General Causes of Government Failures

We have described some of the resource misallocations that are likely to arise from the
political process, the public supply of goods and interest groups. However, this discussion,
which is typical of the public choice literature, has not provided a systematic analysis of why
government may fail to allocate resources efficiently similar to the analysis of market failure
in Chapter 4. In this section we discuss some systemic features of the supply of non-market
goods that are likely to result in a misallocation of resources—due essentially to the lack of a

7 For further discussion ofrent seeking costs, see Chapter 14.
¥ The Economist,8—14 February 1997.
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market. Some points have been mentioned above and other points are taken up in later
chapters, especially Chapter 16, which discusses the supply ofnon-market goods.’

A key feature of non-market goods and a major cause of resource misallocations is the
absence of property rights. In the absence of property rights over public revenue or
expenditure, the whole government budget becomes effectively a common property resource.
It presents an opportunity for rent seeking by those who can exert the greatest po litical
strength. Most citizens want a share of the rent. But, because the rent is a common property
resource, individuals have more incentive to exploit it than to conserve it. A major related
problem with non-market goods is the absence of prices. Prices convey critical information
about the value of goods. Government has to estimate the value of non-market goods without
this information. When outputs are measured by inputs (as government output is measured in
the national accounts), more inputs may be regarded as more outputregardless of whether this
is the case.

In the absence of prices, the demand for public expenditure is ‘decoupled’ from the cost.
In markets, the benefits of consumption are coupled to expenditure. In the public sector,
individuals can obtain benefits at no personal cost. This creates a ‘free riding” environment in
which individuals can demand that services be supplied without paying for them. In effect
they are gaining rents. When a service is free, there is almost always excess demand for it and
pressure for more supply. Similarly, with regulations, individuals or groups can lobby for
regulations that raise their incomes without paying the costs associated with the regulations.
On the other hand, the absence of a pricing mechanism creates a need to ration supply, which
provides public servants with opportunities for corrupt behaviour. The decoupling of benefit
and cost is most extreme with income redistribution programs, where one group of people can
lobby for programs to be paid for by other people. Moreover, because of the high discount
rate of politicians facing elections, politicians may satisfy the demand for services or other
benefits now regardless of future costs thattend to be discounted.

On the supply side there are also major failures due to the lack of markets. First, single-
source production is often inefficient because it is not subject to competition. In the absence
of competition, evaluation of the cost and quality of the output is difficult. Second, when the
revenues that fund a service are decoupled from the costs of supplying it, there is no clear
benchmark for efficiency and the scope for misallocation of resources is greatly increased.
Third, in the absence of direct financial constraints on the supply of a service, there is no
termination mechanism.

A fundamental challenge is the wide variety of views of faimess and justice in society.
Faimess may be viewed as equal total income or as equal wages per hour of work, as equality
of opportunity or as fair rewards for work, as assistance for low-income earners or more
generally as assistance for disadvantaged groups. Equity may mean horizontal equity (treating
like individuals in the same way) or vertical equity (individuals should pay taxbased on their
capacity to pay tax) and so on. Citizens (voters) may well have differing views about fairness
for these are ethical views on which individuals may differ. However, the variety of views
about equity creates considerable potential for inconsistent government actions.

Predictions of Public Choice Analysis

Our analysis has indicated several general causes of government failures and inefficient
resource allocation. Does public choice analysis provide specific predictions about
government behaviour and economic outcomes? In this section we examine some effect of
politics and bureaucracy on short-run macroeconomic policy, the size of government, the
allocation and distribution of resources, and methods of production.

° This section draws on Wolf (1988), especially Chapters 3 and 4.
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Elections, macroeconomic policy and the business cycle

A common public choice hypothesis is that elections influence the business cycle. The
presumption is that, to win elections, government presents popular (high expenditure/low tax)
budgets before elections. Fiscal and monetary policies are designed to maximise economic
growth and minimise unemployment before elections. If there is spare productive capacity,
increases in prices lag increases in output and any large inflationary effects are experienced
after the election. Governments therefore increase spending, including transfer payments, and
government deficits before elections, and increase taxes after elections. These policies create
a business cycle.

This political business cycle hypothesis is based on one or more strong assumptions: that
voters do not recall the overall performance of the government in office; that voters are not
concerned about short-term budget deficits; or that voters are not concerned about possible
inflationary consequences ofshort-run increases in aggregate demand.

Mueller (2003) reviewed empirical studies of the political business cycle hypothesis. Many
studies cited support the political business cycle hypothesis, with increasing expenditures,
lower taxes and increased deficits just before elections found in the United States, Canada and
Japan, and more generally in OECD countries. See, for example, Bhattacharya and Wassmer
(1995) and Reid (1998). Crosby et al. (1997) also found that government expenditure rose
before elections in Australia. A casual review suggests that Australian government
expenditure also increased above trend before each of the elections in 2001, 2004, 2007 and
2010.

Another prediction from public choice theory is that macroeconomic policies generally
reflect the ideological preferences of parties. Right-of-centre parties are expected to favour
price stability over reducing unemployment. Left-leaning parties to have reverse priorities.
This prediction assumes that parties can follow their own preferences and promote the
interests of their main constituencies rather than pursue the support of the median voter (or
the marginal swinging voter), in which case their policies would converge. Support for this
prediction is strong in the United States. Between 1952 and 1988 Republican administrations
reduced the inflation rates and increased the unemployment rates that existed when they took
office, whereas Democratic administrations increased inflation rates and reduced
unemployment rates. Similar outcomes have been found in Europe (Mueller, 2003). However,
Crosby et al. (1997) found no evidence of such partisan influences over the macroeconomy in
Australia. And in recent times with close elections there has been considerable policy
convergence especially in the 2010 election.

Total government expenditure

As we saw in Chapter 2, total public expenditure in Australia rose substantially in relation to
GDP from 1960 to 1985 but has been broadly constant around 35% of GDP since then. We
also discussed there how economic factors influenced these outcomes. We now consider the
role of political factors. These factors include (1) the demands of voters and special interest
groups for more free or subsidised public services, such as health services, and transfer
payments and (2) the role of representatives and public servants in supplying more goods or
income.

There are several demand-side political explanations of the growth of public expenditure.
One is based on the political importance of the median voter. When income distribution is
skewed with top income earners receiving very high incomes, the median income is less than
the mean and the median voter prefers an increase in tax rates because their tax contribution
will be less than the value of public services he or she receives. Providing that income
redistribution does not create too many disincentives, politicians can win the support of the
majority by promising to redistribute income to less well-off households. Also, in many
countries low-income and other disadvantaged groups have become more powerful politically
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as the vote was extended to more groups and eventually to all adult citizens. Increasing
inequality in market incomes in many countries (see Chapters 20 and 34) has also increased
demands for income transfers.

Another possible explanation for rising public expenditure is that special interest groups
tend to seek increased public expenditure on goods and transfers (see Olsen, 1982). These
groups include (1) producer groups of all kinds (farmers, miners, importers, artists and so on)
who seek subsidies and (2) consumer groups who seek more public funds for education,
health, child care and aged care and so on. These interest groups often have more effective
power than the mass of taxpayers who may favour lower taxation, although we note below
some exceptions in the use of democratic power in Switzerland and the United States
However, the demand for more services and benefit transfers is not limited to interest groups.
It is a widespread phenomenon and a natural corollary of the free-rider characteristic of many
public services, such as local hospital, educational or transport services, that people lobby for
services funded out of consolidated revenue and provided to them at no cost.

On the supply side, politicians gain by providing projects to their constituents funded from
consolidated revenue. And, as we have seen, public servants may gain higher incomes from
managing larger budgets. Chapters 16 and 18 provide some support for the view that in-
house production of services increases project costs and hence government expenditure.

Another popular supply-side explanation for the growth of public expenditure is the ratchet
or displacement effect generally attributed to Peacock and Wiseman (1961). Peacock and
Wiseman argued that governments like to spend public money but are constrained by their
perception of what the public will bear. In crises such as war the public will bear higher taxes.
The expansion of government-funded services increases the tolerance of the public to higher
levels of taxation. After the crisis, public expenditure continues to displace private
expenditure, as it is racheted up to a permanently higher level. There is international and
Australian evidence for this hypothesis, though the evidence is now mostly historic.

Fiscal illusion is another possible explanation for the rise in government expenditure. Fiscal
illusion occurs if voters do not understand the impacts of government fiscal actions. For
example, there may be fiscal illusion about the results of pump-priming expenditure to
promote economic growth before elections. These extra goods and transfers may be paid for
after the election by inflation or by lower government spending. More generally, whatever the
cause(s) of inflation, unless tax rates are indexed to allow for price changes, inflation
increases taxes as taxpayers move into higher tax brackets and in effect experience real tax
increases. Australia, like most othercountries, does notindex tax rates.

Evidence. Drawing on Mueller (2003), various studies support the view that political factors
influence the size of government spending. First there is evidence that public expenditure falls
when voters have more control over the budget. In a study of public expenditure in 110
cantons/municipalities in Switzerland, Pommerehne and Schneider (1982) concluded that
public expenditure was 28 per cent higher in the 62 cantons that were governed by elected
representatives and had no direct voting on any major issues than in the 48 cantons which
operated under direct democracy. Funk and Gathmann (2011) found likewise that direct
democracy reduced canton spending, though by less than had been previously estimated.
Public expenditure is also much lower in New Hampshire, where there are constitutional
constraints on public spending, than in neighbouring states in the United States. Perhaps most
famously, the popular plebiscite vote in California, Proposition 13, under which property
taxes were capped and halved represents an example of the power of the mass of people
rebelling against higher taxes and presumably, by implication, higher public expenditure.
Second, several studies have shown that interest groups affect the size of government (e.g.
Mueller and Murrell, 1985 and 1986). Based on a cross-sectional study of 12 OECD
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countries, Lybeck (1986) reported that government size was significantly influenced by the
degree of unionisation, the number of public employees and by unemployment. He also found
that the size of government in relation to GDP in Sweden varied over time with the fraction of
employees who were members of interest groups. Plotnick (1986) reported that income
support in the states of the United States depended on the size of the pro-welfare interest
groups.

Third, public expenditure is generally a smaller proportion of GDP in federal states than in
unitary states. The inference is that voters have more power in a federated country where
there is also more competition between states. Blankart (2000) found that public expenditure
in Germany roseas it became more centralised.

In Australia, Hackl ef al. (1993) reported that, in addition to conventional economic
variables such as income and population, several political factors explained changes in
government expenditure. The political factors included interest group effects, the
bureaucracy, the political complexion of government, the size of the budget deficit, tax share
and price inflation. Moreover, the ratchet effect of war has had a major and sustained impact
on the level of government expenditure, notably after the Second World War during which
the Commonwealth obtained income tax powers.

The allocation of public expenditure and regulations

Much public choice literature suggests that both policy and the allocation of public
expenditure can be predicted from models of the political process. It predicts, for example,
that governments will deliver regulations and goods that are attractive to interest groups
(especially to narrowly concentrated groups), to voters in marginal seats and to swinging
voters especially, who can provide party finance or critical votes. Because of the strategic
voting position of the median voter, government will provide programs of special benefit to
the perceived median voter. More generally, government will redistribute income towards
middle-income households.

In Australia, governments have regularly provided programs for special interest groups.
Examples are tariff protection for the textile and clothing and motor vehicle industries,
accelerated depreciation allowances for primary producers which reduces their tax liability,
and licensing requirements for professional groups such as doctors, pharmacists and lawyers.
Before elections, Commonwealth and state governments invariably announce major
expenditure projects in marginal seats. At all times, the Commonwealth government provides
substantial support for middle-income earners in health care, education, home ownership,
child care subsidies and so on. Although overall government tax and expenditure programs
reduce income inequality (see Chapter 20), there is considerable support for middle-income
groups and marginal seats.

Worldwide, probably the most generous industry support goes to agricultural interests. Half
the whole European Union budget goes to agricultural producers. This is striking testimony to
their political power. Lopez and Pagoulatos (1994) show that industry rents from tariff
protection in the United States are a significant positive function of the size of political
donations. Goldberg and Maggi (1999) show that non-tariff protection is also a positive
function of an industry’s campaign contributions.

Methods of production

The public choice literature predicts that both politicians and bureaucrats will prefer public
production of government output. Government ministers may favour public ownership of the
means of production because financial transfers can be made to politically favoured groups in
hidden ways, for example by cross-subsidies. Bureaucrats may prefer public production
because it expands their area of responsibility, which in turn enhances the 3 Ps (pay, power
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and prestige). The fact that public production is often preferred to private despite higher costs
(see Chapters 16 and 18) provides some support for these predictions in the literature.

Corruption in government

The public choice analysis of government also predicts that some corruption is likely. The
monopoly power that politicians and bureaucrats exercise over the provision of many services
enables them, unless accountable, to extract a monopoly rent from supplying the service.
Corruption is an extreme form of rent seeking and can result in an extreme misallocation of
resources. In a survey of the literature, Gruber (2016, pp. 266-269)) shows that corruption is
associated positively with electoral systems such as proportional representation where voters
elect slates of representatives rather than individuals (thus reducing accountability) and the
degree of red tape for business operations (which increases the benefits of bribery to
business), and negatively with the wages of public servants (who have less to lose frombeing
punished for corrupt practices). Rose-Ackerman (1999), Rose-Ackerman and Palifka (2016)
and Cockroft and Wegener (2017) document large amounts of corruption in many countries.!?
Australian politicians are not immune from corruption. Over the last 20 years several
Australian politicians have been jailed for corrupt practices.!!

Policy Implications

Evidently, for various reasons government may misallocate resources and fail to provide the
services that citizens want. We discuss below how government decisions can be made more
responsive to citizen preferences. In Chapter 16 we discuss the related issue of how public
services can be supplied efficiently.

Direct democratic measures. The most direct ways to increase citizen control over public
policies and services are by constitutional controls or by various direct voting processes.
Some writers, for example Milton Friedman, have argued for constitutional rules that would
allow citizens to trade across national borders without government restrictions or that would
enshrine limits on government expenditure or budget deficits. However, moves along these
lines to date have been limited and had mixed success. The US Congress has made several
attempts to reduce the US budget deficit by legislation that would bind both the President and
Congress. However, Rosen and Gayer (2014) observe that Congress has been skilful at
circumventing the budget caps. Recently Congress classified expenditure over US$100 billion
spent on the wars in Afghanistan and Iraq as emergencies and thus notto countunderthe cap.
Nearly all states in the United States have also introduced rules in their constitutions that
forbid operating deficits. This requires clear distinctions between operating and capital
revenues and expenditures, which is not always easy. There is also the issue of enforcement.
How does a legislature deal with a situation where an operating budget surplus is planned but
not delivered? It is hard to test whether the statutory caps have been effective because the
capped outcomes may reflect more fiscally conservative legislators rather than the statutes
themselves. However, Auerbach (2008) found that the fiscal rules did have some impact on
deficit control.

Direct voting procedures include voting for major representative positions, recall elections,
referendums and voter initiatives.!? A recall election is a special election initiated by citizens

See also the regular reports of Transparency Intemational, a non-profit organisation established to promote clean
government.

Jailed state govemment politicians included Burke and Parker (an ex-premier and ex-deputy premier respectively
in Western Australia), ‘Buckets’ Jackson, who had been Minister for Corrective Services in New South Wales,
“Lunch-a-lot” Macdonald and mate Minister Eddie Obeid (also NSW) and Nuttall in Queensland (for 12 years).
The USinformationin this paragraph is drawn from Gruber (20 16).
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with the aim of replacing a sitting elected representative. In the United States, 18 states allow
the recall of state officials and 36 states allow the recall of local officials. A referendum
allows citizens to vote on state laws. All US states allow legislatures to invite a popular ballot
and 24 states allow citizens to collect enough signatures to require the legislature to take a
popular ballot. Twenty-four states also allow voter initiatives that allow citizens to place their
own legislation on the ballot for voters to accept. Many cantons in Switzerland also have a
tradition of referendums. There is no such tradition in Australia. To be effective, a plebiscite
must be binding on government, not simply advisory. There is no doubt that these various
means of direct democracy have had a significant political impact in the United States, where
among other results it led to the election of Amold Schwarzenegger as Governor of California
in 2003, and in Switzerland.

However, whether direct voting improves public resource allocation is an open question.
According to The Economist (19 March 2011) California is ‘now widely studied as an
example of what to avoid’. Seventy-five per cent of the state’s budget is outside of the
government's control, the current budget deficit is US$25 billion and ‘the roads and colleges
are crumbling’. These are challenging observations. A fuller and wider review of the impacts
of direct voting might provide a more balanced conclusion about the merits or otherwise of
direct voting and more especially when it is beneficial and when not.

Indirect methods of increasing citizen control. There are many indirect ways to increase
voter control over policies. One strategy would be to adopt political processes that encourage
more political parties to emerge. This would allow more representation of voter preferences
and introduce more checks and balances into the political process, as occurs in the Senate in
Australia. On the other hand, an increase in the number of parties may reduce the stability of
government.

Probably a more effective way to improve voter representation is by decentralising
government and encouraging competition between governments. Several studies (for example
Zax, 1989; Oates, 1989) have shown that public spending falls with greater fragmentation of
political jurisdictions. A federal state encourages competition between the constituent states
in taxation and the provision of services. Citizens can choose their preferred public package
by moving to another jurisdiction (voting ‘with their feet’). Competition provides an incentive
to state legislators and bureaucrats to discipline their spending. Providing public services at
the most local level of government compatible with efficient production helps to ensure that
voter preferences are recognised in the provision of services.

As we have seen, the cost of elections is another major issue with implications for the
power of special interests over resource allocation. The standard policy responses to this
include increased public financing of election campaigns, greater disclosure of contributions,
cost controls on elections and more enforcement of electoral rules. However, there are
apparently no such limits in the United States.

Another electoral issue is the transparency of information provided by government to
voters. Under the Australian Charter of Budget Honesty, government must provide forward
spending and revenue estimates with each budget and a mid-year outlook. After an election is
called, the Secretaries of Treasury and Finance must sign off on revised budget estimates and
issue an economic and fiscal outlook. These requirements make the existing government more
transparent and accountable. New governments no longer have the excuse that they ‘did not
know how bad things really were’. The National Commission of Audit (1996) proposed that
the Secretaries of Treasury and Finance also provide independent economic reports at budget
time and half yearly, but given the nature of the government/public servant relationship this is
impractical and has notbeen implemented.
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Tax hypothecation, the process whereby tax revenues are raised for specific projects, is
another way to increase the transparency of public decisions. However, treasuries tend to
argue that all tax revenues should go into consolidated revenue and then be allocated
efficiently to priority projects (see Chapter 28).

Finally, two other strategies should be mentioned. One involves greater use of statutory
agencies and officials. These are agencies and officials that are charged by statute to carry out
various functions with given objectives, including acting in the public interest, and who once
appointed are subject to limited ministerial control. This would reduce day-to-day political
decision making in these designated areas.

A more general strategy for increasing voter control over public programs is to provide
consumers with choices by subsidising use of services rather than supply. For example,
government can provide parents of schoolchildren with educational vouchers that can be used
to purchase school services, including services from private suppliers. People requiring health
care can be given the choice of health care provider. This gives citizens more power over the
use of resources. However, politicians and public servants often resist this strategy because
they perceive that it dilutes their control.

In summary, there are many government failures and consequential resource misallocations
—and no single solution. However, there are many possible strategies that, taken together,

can increase voter control and mitigate the extent of the resource misallocation.

Summary

In representative democracy, citizens have limited
influence on collective decisions. Often there are only
two or three main parties. Elected representatives rarely
represent a broad cross-section of the voters.

Median voters and swinging voters in marginalseats and
specialinterest groups tend to have disproportionate
influence over policies. Also, elected representatives

often have significant scope to pursue their own interests.

Public servantsalso have aninterestin the supply of
government goods. In the absence of competition, this is
likely tolead toan oversupply of government goods, a
supply of goods preferred by public servantsand public
means of production.

Specialinterest groups often have a disproportionate
influence on policies because of their ability to deliver
funds and votes to politicians.

Underlying these politicalissues is the systemic nature of
non-market goods. Public income can be viewed as a
common property resource. Individuals can obtain
benefits at no personalcost.

When the price of a service is zero, demand exceeds supply
and there is pressure for an inefficient increase in supply .
Government failures in supply also include the difficulty of
measuring output, single-source production, weak measures
of efficiency and soft budget constraints on the supply of a
service.

Empirical studies suggest that election politics influence
macroeconomic policy and possibly the business cycle. Also,
political factors strongly influence the size and composition
of government expenditure. Public choice theory also
predicts that corruption in government is likely.

Government decisions can be brought under greater citizen
controlin various ways. Direct methods involve more
citizen controlover legislation. Indirect methods include
decentralisation of public services, more limits to funding
of elections, greater transparency of government actions,
increasing the number and responsibility of statutory
agencies and offices and providing more choice of services
to users of government services.
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Questions

1. Should public servants serve elected politicians or the
public interest? Or is this an immaterial question
because they will serve their own interests in any
case?

2. How do public servants influence the supply of public

services?

3. Whatare the main systemic causes of government
failure?

4. Does the financing of elections give special interest

groups too much influence? If so, what might be done

to curb this influence?

5. How can the hypothesis that government’s
macroeconomic policies are influenced by political
(re-election) considerations be tested? What is the
evidence, if any, that electorally induced

macroeconomic policies influence the business cycle?

6. Whatis the evidence, if any, that governments
oversupply public services in aggregate or that they
supply the wrong kinds of public services?

7. Whatevidence is there that direct voting affects
government revenue or expenditure? What
conclusions, if any can be draw about the effect of
direct voting on social welfare?
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10. Assume that government supplies a publicly financed
good with a total cost function C =40 + 100Q. The
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i. the maximum level of output that can be supplied
without a net loss to the community?
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11.European Union (EU) countries frequently violate
the EU rule that deficits be kept below 3 per cent of
GDP despite the formal sanctions oflarge fines
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Public Goods

Government is a contrivance of human wisdom to provide for human wants.
Men have a right that these wants should be provided by this wisdom.

Edmund Burke, Reflections on the Revolution in France

Framework for Analysis of Public Goods ¢ Efficient Supply of Public Goods ¢ Revealed Preference Methods
of Valuation ¢ Stated Preference Methods of Valuation ¢ Valuation Methods: Applications and Conclusions

required for a state to function: defence, law and order, rules of property and contracts,

Public goods are the basis of the state. Public goods include all the services that are

A non-excludable social and economic infrastructure, basic education and health services, waste

good collection services and many other services that provide collective as well as private benefits
People cannot be that markets for onereason or anotherare unlikely to provide.
excluded from As discussed in Chapter 4, public goods are technically goods that are non-excludable or

consuming the good non-rival in consumption. Some public goods have both attributes. A good is non-excludable
if, when supplied to one person, another person cannot be excluded from consuming it or,

A non-rival good more broadly, benefiting fromit. A good is non-rival when one person’s consumption of the
One person’s good does not diminish the supply of the good to others. These characteristics create market
consumption of the failures. Non-excludable goods are under-supplied. Non-rival goods are under-consumed.

good does not reduce
the availability of the
good toothers

Given the fundamental role of public goods in the economy, the provision of public goods
is discussed in many parts of this book. In this chapter we start by setting out how the range

of issues relating to the provision of public goods is dealt with in this text. We then focus on
two prime issues: how to determine efficient quantities of non-excludable and non-rival goods
and therelated issue of methods for estimating the value of public goods.

Framework for Analysis of Public Goods

The major tasks in the analysis of public goods along with their places in this text are outlined
in Table 11.1. The starting point is the definition of public goods and an analysis of market
failures, which generates a potential role for government. Given that markets do not produce
efficient quantities of public goods, we need set out how efficient quantities can be
determined. As usual, the efficient quantity for any good depends on the social benefit and
costofan extra unit of the good.
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Table 11.1 Analysis of public goods

Task Main features Main text references
1. Define public goods Non-excludability or non-rivalnessor both Chapter 4
2. ldentify market failures Public goods are not supplied or supplied inefficiently Chapters 4, 11
3. Set socialobjectives Definitions of efficiency and optimalquantities (including Chapter 11
considerations of equity)
4. Demand estimation Principles andissues in estimation of preferences Chapters 6, 11
Main methods of estimation of preferences Chapter 11
5. Cost estimation Principles of cost estimation Chapter 8
Methods for estimating costs of production Chapter 16
6. Evaluation Usually an application of cost-benefitanalysis Chapter 8
Education, transport and health applications Chapters 12,19, 24
7. Assess supply options Various ways to provide public goods Chapter 16
Pricing, financing and ownership issues Chapters 17,18
Centralor local supply of public goods Chapter 33

However, in the absence of a market there is no readily observable demand or willingness
to pay for public goods and therefore no clear measure of benefits. When a good is non-
excludable, individuals have an incentive to free ride and to misstate their preferences for the
good. Accordingly, economists have done a large amount of work on ways to elicit the true
values that people attach to non-market goods. These methods fall into two main categories,
revealed and stated preferences, which we discuss below. These methods are critical for
establishing the value all forms of public goods, including natural environmental goods.

Various issues also arise in estimating the costs of supplying goods. These issues include
determining the inputs needed to produce varying levels of output, the allocation of joint
costs, the estimation of fixed, variable and average costs and the allocation of capital
expenditure over time. Theseissues are taken up in Chapter 16.

Once benefits and costs are estimated, an overall method of evaluation is required. Cost—
benefit analysis (CBA, Chapter 8) provides a general evaluation method for determining an
efficient output of public goods. Chapters 12, 19 and 24 describe how CBA can be applied in
the education, transport and health sectors respectively. However, as we saw in Chapters 7
and 8, equity objectives may need separate assessment.

Given that an appropriate quantity of a public good is determined, the best way to supply
the good must be determined. Public goods may be supplied by:

public production of publicly financed goods;

contracting private firms to supply publicly financed goods;

subsidising private firms to increase their output of specified goods; and
subsidising consumers of specified goods.

The best way to supply public goods may vary with the degree of market failure, the nature
of the good (whether it is a pure public good or a mixed public—private good), the amount of
competition among potential suppliers and the competence of government. Much depends on
the excludability attributes of the public good. Therefore, there is no single prescription of the
provision of goods with public good attributes. In any case, the possibility of government or
regulatory failure should be weighed against market failures. General options for the supply
of various kinds of public goods are discussed in Chapters 16 and 18 as well as specific issues
in education and health (Chapters 12 a