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PREFACE

The Hobart Papers are intended to contribute a stream of
authoritative, independent and lucid analysis to the under-
standing and application of economics to private and govern-
ment activity. Their characteristic theme has been the optimum
use of scarce resources and the extent to which it can best be
achieved in markets within an appropriate framework of laws
and institutions or, where markets cannot work or have dis-
proportionate defects, by better methods with relative ad-
vantages or less decisive defects. Since the alternative to the
market is, in practice, the state, and both are imperfect, the
choice between them is effectively made on the judgement of
the comparative consequences of ‘market failure’ and ‘govern-
ment failure’.

The most damaging criticism of the market for some decades
but especially in recent years has been that buyers and sellers
who exchange goods and services by contract often create costs
and benefits (‘externalities’) for third parties not directly in-
volved in the exchange, so that the market suffers from a
serious ‘failure’ in these bargains. It generates excessive pro-
duction of goods/services that impose costs on others who
cannot be compensated, and insufficient of those that yield
benefits to others for which they cannot be made to pay. From
this diagnosis has followed a series of conclusions for policy
varying from a structure of taxes (to discourage output with
social/external costs) and subsidies (to stimulate output with
social/external benefits) to suppression of the market entirely
and its replacement by government.

For some years economists, especially in the USA, have
contested the original diagnosis of externalities. They have
offered alternative explanations of the supposed divergences
between private and social costs/benefits, They have argued
that the parties to private contracts will not fail to take the
externalities into account in their dealing provided there are
no barriers to ‘trading’ in external effects. The newer con-
clusion for policy is the possibility of re-drawing the boundaries
of property rights so that such ‘trades’ over external effects can

(7]



take place. This new perspective on externalities has been slow
to filter through to thinking on policy in the UK.

Hobart Paper 82 presents this counter-critique by American,
and more recently British, economists on two planes. The
central portion is the work of Professor Steven N. S. Cheung of
the University of Washington, who has developed the counter-
critique in a series of studies known best in the USA. His argu-
ment is addressed chiefly to economic specialists in the subject
who will find it a microcosm of his writings for some years
brought up-to-date in the light of the latest developments in the
debate between economists. He has explained his analysis by
arithmetical tables designed to show alternative methods of
measuring private and social costs. He follows the evolution of
the theory of social cost/benefit from its originator of 50 years
ago, the Cambridge economist A. C. Pigou, into its most
recent forms, and claims that they are all defective. His essay
is mainly intended for students and teachers of economics with
special interest in the theory of social cost and externalities.
His main conclusion is that the originators of ‘externality’ theory
relied on invalid assumptions and did not test their results. He
holds that the evidence, when examined, reveals flaws in their
reasoning. He joins issue both with Professor Pigou, on the
basis of counter evidence derived from land-tenure contracts
and farming behaviour in China, and with Professor J. E.
Meade by contesting his analysis of the pollination and nectar
extraction services of bees.

In view of the difficulty that newcomers to economics may
have in following this closely reasoned analysis, we invited
Professor Charles K. Rowley of the University of Newcastle
upon Tyne, a British authority on this development in
economics, to outline briefly the importance of Professor
Cheung’s analysis. Professor Rowley is, with Professor A. T.
Peacock, the author of the deepest British economic study of the
subject, Welfare Economics: A Liberal Restatement.! The opening
sentence of his Prologue graphically states his verdict: ‘Society
might be far better off if the “problem” of social cost had
never been discovered’. The importance of the economics of
social cost is that it has considerably influenced British econ-
omists and other academics and the governments they have
advised. Professor Rowley’s exposition will be found easy to
follow by beginners in economics and by non-economists.

! Martin Robertson, London, 1975.
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For readers interested in discussion of public policy, such as
of various forms of environmental controls, we also invited
Mr John Burton to write a longer Epilogue designed to apply
Professor Cheung’s central analysis more fully in language
again suitable for the non-specialist and to illustrate it by
topical examples from Britain and overseas. Like Professor
Rowley he indicates the alternative approach from the study
of property rights and of public choice! as a more fundamental
insight to the reasons for external effects and the naiveté of
the proposals for policy drawn from the Pigovian analysis.
Both British authors indicate the conclusions that follow for
government policy from this superior perspective of property
rights and public choice.

If our three authors are right, the continued teaching in
Britain of the simplistic conventional approach to social cost/
benefit is seriously flawed and dangerously misleading. A wide
range of British policies from technological and industrial
policies and the third London airport to town and country
planning, subsidies for the arts, and measures for the protection
of the environment are based on this flawed analysis. There is
urgent need of re-examination in the light of the more realistic
analysis presented in this Paper.

The Institute’s Trustees, Directors and Advisers do not
necessarily share the analysis of the authors, but it offers this
Hobart Paper as a scholarly and severely realistic contribution,
for both specialists and non-economists, to the debate among
economists and the advice they can properly give to policy-
makers.

August 1978 ‘ - ARTHUR SELDON

! J. M. Buchanan and others, The Economics of Politics, IEA Readings No. 18,
1978.
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PROLOGUE

I. INTRODUCTION

Society might be far better off if the problem of social cost
had never been discovered.

Professor Cheung examines the ‘problem’ of social cost
explicitly within the framework of Paretian welfare economics
(named after the Italian economist, Vilfredo Pareto), which is
based on the notion that each individual is the best judge of
his own welfare but which says nothing about comparisons of
welfare between individuals. Difficulties may arise when the
economic activity of one individual or firm in consumption or
production generates an effect (‘externality’), beneficial or
detrimental, on some other individual or firm that is not party
to it. The private costs of the activity, which together with the
associated private benefits determine the scale on which it
operates, will then diverge from the ‘social’ costs, which
include the costs to others; and similarly with benefits. In
consequence, the scale of the activity may be too large or too
small to attain the social optimum.

Pigou’s externality tax: the example of chimney smoke
The common example of such a divergence between private
and social cost is that of factory smoke which-harms people in
the neighbourhood. The issue is whether or not the rate of
activity (and smoke discharge) is too high and, if so, by what
mechanism it is best reduced. For 40 years following the treat-
ment by Pigou in The Economics of Welfare (1920)* and before
the refutation by Professor R. H. Coase? in 1960, most econ-
omists accepted that it would be desirable
~ to make the owner of the factory liable for the damage
caused to people injured by the smoke, or
~ to place a marginal tax on the factory owner varying with
the amount of smoke he produced and equivalent in money
terms to the marginal damage it would cause, or
- to exclude the factory from areas in which its smoke would
harm others.

1 A, C. Pigou, The Economics of Welfare (1920), 4th Edition, Macmillan, London,
1932.
* R. H. Coase, ‘The Problem of Social Cost’, Fournal of Law and Economics, October

1960.
[13]



C. K. ROWLEY

Since the Coase analysis economists have learned to be more
cautious in analysing social cost and drawing conclusions for
policy from it.

First, social cost effects are mutual. Where A inflicts harm on
B, the relevant question for policy is not simply: How should
we restrain A? To avoid the harm to B would be to inflict harm
on A. The relevant question is therefore: Should A be allowed to
harm B or B be allowed to harm A? The task is to avoid the more
serious harm.

Recognition of this mutual effect sets most economists at
odds with the more extreme conservationists, who usually see
only one of the two effects. And it explains, in part at least,
why societies that are conscious of the environment neverthe-
less tolerate pollution. Suppose it were possible technically to
improve the quality of the River Tees to a level which would
support migratory fish. Clearly, this treatment would benefit
frustrated fishermen who suffer from the ability of the house-
holds and industry of Teeside to use the river as an open sewer.
But should the river be treated? Only, the economists would
say, if the marginal cost of controlling the discharge of sewage
proved to be less than the marginal benefit to the fishermen.
‘Friends of the Earth’, in contrast, would not see such a
comparison as relevant in determining policy. This major
divergence of approach must lead to conflicting conclusions for
policy.

Second, the existence of a problem of social cost in itself
indicates the presence of ‘transaction’ costs. Why else would
individuals forgo the gains from exchange which always exist
where there are externalities? '

II. HOW TRANSACTION COSTS ARISE

Transaction costs may arise as a consequence of

- first, the inadequate specification of property rights;
- second, the nature of the externality;

- third, the number of bargainers; and/or

- fourth, the inadequacy of the institutions.

1. Inadequate definition of property rights

Many of the difficulties with social cost arise in resources
which shift from being free to being scarce as a consequence of

[14]



PROLOGUE

economic activity.! Clean air, for example, is slowly polluted
as industry expands; river water is increasingly fouled by the
domestic sewage of an expanding community. In such cir-
cumstances, the ‘property’ rights to pollute or not to pollute
may never have been determined, and owner and user (pol-
luter) of the river or other properties may be unwilling to
strike a bargain because neither will concede the right to the
other. Without this initial delimitation of property rights, there
will be no market transactions—exchange or ‘trade’—to trans-
fer and recombine them. A clear-cut decision on property
rights may thus itself be all that is required to resolve the
difficulty.

2. Uncertain effect of externality

Where the externality itself is complex and even ambiguous,
so that the individuals do not know whether an activity is
detrimental or beneficial to themselves, it is impossible to strike
a bargain.? Scientists may disagree about the long-term impact
upon fish-life and plankton of discharges of waste matter to the
river. The inability of the individuals to strike a bargain is
perhaps itself sufficient evidence that the externality is not
relevant for policy. Further research may clarify the effects.
Information costs invariably arise over externalities.

3. Bargaining costs
Transaction costs may frequently increase with the number of
individuals, both as a result of increased difficulties in locating
all involved and of accurately revealing their preferences.
Holiday-makers, for example, are both numerous and widely
dispersed geographically, and they are conscious only periodi-
cally of the adverse welfare effects from fouled beaches. This
complication may explain why it has taken so long for holiday-
makers and others to reduce the ‘degradation’ or fouling of
coastal waters by oil and sewage pollution, as in the Torrey
Canyon, Amoco Cadiz and Eleni V disasters.

On the assumption of zero transaction costs, Professor
Coase argued that the efficient solution would be attained by
bargaining irrespective of the initial delimitation of rights.

1 C. K. Rowley, ‘Pollution and Public Policy’, in A. J. Culyer (ed.), Economic
Policies and Social Goals, Martin Robertson, London, 1974.

2 P. Burrows, C. Rowley, D. Owen, ‘The Economics of Accidental Qil Pollution
by Tankers in Coastal Waters’, Journal of Public Economics, 3, 1974.
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Once there are transaction costs, the effects are less clear-cut.
Dr E. J. Mishan,! indeed, has argued that bargaining costs rise
with the size of the group, so that the costs of achieving a solu-
tion are much higher if the large group initiates the bargaining
than if the individual (in his example an offender) is forced to
do so.

This argument is unconvincing.? Certainly bargaining costs
may rise as the numbers affected increase, but this does not
imply that the onus of placing the incentive to take the initiative
itself necessarily affects the size of those costs. It is impossible
to generalise at all about which settlement of rights will lead
to the lower bargaining costs. There is little evidence, . for
example, to suggest that people who would like to use rivers
for recreation have made active use of their riparian property
rights to prevent the discharge of effluent into rivers.

4. Failure of legal and political. institutions

Finally, the transaction costs of resolving an externality prob-
lem may be high as a consequence of inadequate institutions.
Inevitably, this issue has dominated the debate on policy.

What are the main issues on which controversy has centred?

There are two kinds of externality: the anticipated and
persistent, and the accidental and periodic. The externality
literature is dominated by the former, the anticipated and
persistent; but it is the accidental and periodic that are of
increasing relevance. The implications for policy are by no
means the same. Compulsory insurance is an obvious additional
instrument for dealing with accidental and periodic external-
ities. But what can be done about anticipated and persistent
externalities?

ITI. INSTRUMENTS OF GOVERNMENT
INTERVENTION

The most obvious instrument of policy, once property rights arc

established and bargaining has failed, is court action. In an

ideal world, it would suffice. But, in practice, British courts are

less than helpful. The decisions of the courts reflect a pre-

1E. J. Mishan, ‘Pareto Optimality and the Law’, Oxford Economic Papers,
November 1967.

3 P. Burrows, ‘On External Costs and the Visible Arm of the Law’, Oxford Economic
Papers, March 1970.
[16]



PROLOGUE

occupation with imposing damages for past events and a preju-
dice in favour of injunction for potentially continuing activities.
Clearly, these interventions do not appear to be adequate. In
such circumstances, government intervention will appear
appropriate, and indeed the vast majority of the literature on
externality hasargued forits use. The instruments recommended
range from a Pigovian tax (Cheung, pp. 27-29, 30-32), through
a Coase-type tax-subsidy (Cheung, pp. 33-34), to ‘public’ (i.c.
government) ownership of the offending activity (e.g. nuclear
power stations). Whatever method of intervention is adopted,
Professor Cheung’s Paper will warn the wary reader not to over-
look four fundamental issues usually ignored in the writings of
‘welfare’ economists who have not been reared in the modern
traditions of public choice, Virginia-blend.

Fundamental issues

First, no-one should expect that governments will behave
simply as social agencies whose sole or primary purpose is to
maximise welfare. Research during the past decade (by
Buchanan, Tullock, Breton et alia) has confirmed lay suspicions
that politicians maximise their own objectives, including power,
income, ideology and patronage subject to the ‘constraints’
imposed by elections.! For the most part, politicians are
interested in externalities for their own sake as much as
alcoholics are interested in the profitability of brewers. In
practice, the consumer interest in the environment is likely to
be dominated politically by producer interests, so that activities
producing externalities adverse to consumers will be excessive.

Second, the evidence is mounting? that government sector
interventions are themselves excessively costly. The bureau-
cracy necessarily involved in imposing the political will upon
the populace always has an ‘opportunity cost’ in activities for-
gone that could have benefited the public. But recent develop-
ments in the economics of bureaucracy? suggest that these

! This subject is discussed fully by economists and others in The Economics of
Politics, IEA Readings No. 18, IEA, 1978.

2 As recent issues ol Public Choice and The Journal of Law and Economics clearly
indicate: published respectively by the Center for Study of Public Choice,
Virginia Polytechnic Institute and State University, Blacksburg, Virginia, and
the University of Chicago Law School.

3 William A. Niskanen, Bureaucracy and Representative Government, Aldine-Atherton
Inc., New York, 1971, and Bureaucracy : Servant or Master?, Hobart Paperback 5,
IEA, 1973; Gordon Tullock, The Vote Motive, Hobart Paperback 9, IEA, 1976;
The Economics of Politics, op. cit.
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costs have a natural stimulus to rise once the bureaucrats assert
their independent influence. The costs of intervention will
often exceed the benefits.

Third, government should not be assumed to command more
knowledge than the individuals affected. The latter, at least in
the absence of the free-rider problem, have every incentive to
inform themselves. Government—politicians and bureaucrats—
will do so only if votes are at stake. In general, government may
prove to be willing to intervene, once accorded the power, in
response to decisive voter groupings and dominant pressure
groups and irrespective of the underlying efficiency criterion of
the public interest.

Fourth, the implications for individual freedom should not be
ignored when assessing the argument for government inter-
vention. Freedom implies the right of any individual not to be
coerced by any other individual. The supposed existence of
‘social cost’ has been one of the foremost pretexts for which such
freedom has been transgressed and by which the authority of
government has been extended.

(18]



The Myth of Social Cost
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. . theories [should] be examined for their implications for
observable behaviour, and these specific implications compared
with observable behaviour. . . . Not only were such specific
implications not sought and tested, but there was a tendency,
when there appeared to be the threat of an empirical test, to
reformulate the theory to make the test ineffective. . .
[Economists] did not anxiously seek the challenge of the
facts . . .

3
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(“The Development of Utility Theory’,
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SOCIAL COST

I. INTRODUCTION

Any public policy designed to intervene in the operation of the
market is usually defended on one of three grounds. First,
activities such as prostitution or gambling may be suppressed
on the ground that they are unethical. Second, a policy may be
adopted to improve the -distribution of income. Finally,
activities may be regulated on the ground that they entail
inefficient allocation of resources.

On ethics, economic theory must remain silent: no testable
propositions can be put forward unless each individual’s judge-
ment is accepted as given. In the seemingly persuasive argument
for redistribution of income, economic analysis has failed to
produce a convincing measure of a net improvement in
‘welfare’ when £1 of every £100 is taken from one person and
given to another. Only on the argument for government
actions to correct ineflicient activities does economic analysis
have much to say, and it provokes major controversies.

To accept or to deny the desirability of a public policy
necessarily involves ‘normative’ value-judgements on whether
it should (or should not) be adopted. Economic efficiency, on
the other hand, can be defined in ‘positive’ terms concerned
with whether a certain activity is (or is not) efficient. The
transition from positive analysis to normative argument on
policy requires only the inference that efficient allocation of
resources is desirable to society. This inference is easy to draw
and, to most economists, easy to accept.

Activities alleged to entail inefficient allocation of resources
range widely through monopoly, environmental degradation,
the provision of public goods,! and so on. Diverse reasons have
been offered for such market ‘failures’, and economists differ
on the appropriate remedies to be undertaken by the state. The
disagreements usually stem not from conflicting analytical
tools but rather from different assumptions. During the past
18 years, research into the economics of property rights and

! [Goods or services whose consumption by an additional person does not reduce
the amount available to others. Classic examples include a lighthouse, a television
show, and national defence.—ED.]
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the costs of making transactions has shown that the range of
allegedly inefficient activities shares one common element: a
divergence between private and social costs. Because this
generalisation permits a broader inquiry into the causes of the
activities, it becomes possible, as well as important, to re-
examine the arguments for or against using public policies as
corrective devices.

Section II discusses the basic concepts of social cost as we
understand them today. Section III evaluates four measures
of the divergence between private and social costs and offers
further examples to illustrate them. The reinterpretation of
alleged market ‘failures’ necessitates a discussion in Section V
of the essential conditions for economic explanation. Sections
IV and VI comment on two common fallacies in the use of
social-cost analysis to guide policy-making. Section VII
concludes the paper. '

[22]



SOCIAL COST

II. THE BASIC CONCEPTS IN SOCIAL COST

In 1897 Vilfredo Pareto enunciated a condition of resource
allocation the significance of which was not fully appreciated
in his time, There is, he said, a state of resource allocation in
which:

‘It [is] impossible to find a way of moving a very small distance
from that position so that the ophelimite [gain or benefit]
enjoyed by each individual increases. . . . any small departure
from that position necessarily causes an increase in the ophelimite
which some individuals enjoy and diminishes that which others
enjoy: It will be agreeable to some and disagreeable to others.”?

This statement defines what is now known as the Pareto
condition:

a state where it is no longer possible to re-allocate the use of
resources so that one individual will gain without loss to another.

The term ‘economic efficiency’ in its standard usage refers to
the attainment of maximum aggregate value of goods and
services, or maximum value of the scarce resources used to
produce them. These values are taken as dictated by the
preferences of the individuals involved. In a society, efficient
resource allocation is equated with the Pareto condition, which
thus offers a more illuminating way of evaluating one state of
resource allocation with another than that of asking whether
some maximum value is attained. Instead it asks whether some
individual can be made to gain without loss to another.

Robinson Crusoe always efficient

A central postulate in economic analysis is that each individual
will maximise his real income (or gain) subject to limitations or
‘constraints’, the term used here to include all the factors which
restrain an individual from achieving an infinitely high income.
They comprise four groups: (1) scarcity of resources; (2)
diminishing returns—nature’s law which dictates that one
! This quotation is taken from Everett Johnson Burtt, Jr., Social Perspectives in the

History of Economic Theory, St. Martin’s Press, New York, 1972, p. 274. In Burtt’s

translation, the ending of the first sentence reads ‘. . . each individual increases
or decreases’. This phrase makes no sense and may be the result of a misprint.
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cannot produce an infinite quantity of grain by continuing to
add fertilizer to a given piece of land; (3) property rights,
which stem from competition for the same resources; and (4)
transaction costs, which include the costs of searching, negoti-
ating and enforcing contracts, and of defining and policing of
rights. (3) and (4) are found only in a society.

It is almost impossible to envisage inefficiency in a one-man
(or‘Robinson Crusoe’) economy. Crusoe will maximise the value
of the goods and services he produces for himself, subject to
the strictures of his scarce resources and the law of diminishing
returns. If he errs in a decision, miscalculates the weather, or
forgets what he has planned, he fails only because he is con-
strained by the lack of foresight, information, or know-how,
which are scarce resources in themselves. In other words,
Crusoe is always efficient, if we adequately assess the constraints.

If inefficiency is difficult to envisage in a Crusoe economy,
why is it so easy to perceive in a society? If each individual is
thought of as a ‘constrained maximiser’, that is, he tries to
achieve the best possible result from his efforts, how is it pos-
sible to produce situations where the Pareto condition is
violated? The answer, we will show later, concerns largely the
optical state of economists whose imagination is myopic in one
direction and too far-sighted in another.

In the schema (or ‘paradigm’) of neo-classical economics:
given a set of assumed constraints, efficient allocation of re-
sources is attained when the additional (‘marginal’) net gain
to society is zero and where the total real income generated by
the scarce resources is at a maximum. Depending on the
inherent variables, the sets of marginal equalities necessary to
produce an efficient solution may vary from one analysis to
another. In a society these equal-marginal sets may become so
immensely complicated that it is natural to conceive of situa-
tions where certain marginal values are not equated with one
another. The economist chiefly responsible for envisaging such
inefficient situations and popularising them was Professor A. C.
Pigou of Cambridge (UK).

Pigow’s private and social costs

In two successive classic works on welfare,! Pigou analysed
various inefficient situations in terms of what has become known

! Wealth and Welfare [1912]; and The Economics of Welfare, Macmillan, London,
1920 (4th Edition, 1932).
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as divergence between private and social costs. Like the Pareto
condition, the ‘divergence’ applies only to society as a .whole,
but it provides a frame of reasoning within which an economist
may stretch his imagination far and wide in evaluating the
state of the economy. Above all, it yields apparently easy
prescriptions for corrective government actions. After one
lesson on Pigou, a newcomer may feel he knows how to im-
prove the world.

The popularity and acceptance of Pigou’s thesis is rather
remarkable since much of his original analysis makes difficult
and confusing reading. Nonetheless a fairly clear version of
what Pigou seemed to say is illustrated in his classic example of
a polluting factory (to which Pigou gave exactly one sentence
of passing reference).! We shall use numerical values to examine
all the basic principles.

Suppose the owner of a shoe factory can increase the output
of products by increasing the input of resources. For simplicity
(only), let us suppose that one type of input, say labour, is
increased while other co-operating types (capital, etc.) are held
constant. The input units are shown in Table A, Column 1 (p.
26). Column 2 represents the incremental or marginal value of
the shoe output, with the word ‘private’ denoting a return that
can be captured by the factory owner through contracted trans-
actions with shoe consumers. This value is calculated by multi-
plying a constant market price per pair of shoes by the physical
outputs produced by each incremental unit of input; the law
of diminishing returns dictates that the value falls as input
increases. The cumulative sum (not shown) of the marginal
values in Column 2 represents the value of total private product
at each amount of input. That is, if 3 units of input are em-
ployed, the total private product is £72, the sum of £26+ £24
+ L22.

The marginal private cost in Column 3 represents the cost
to the factory owner of employing additional (marginal) units
of input. For simplicity, it is assumed to be constant throughout
at £12 (in our case, the wage-rate for labour). The cumulative
sum (again not shown) of the marginal values here represents
the total labour cost. The marginal private product ret of
marginal private cost, or the difference between Columns 2
and 3, is the marginal private gain (Column 4). This gain is
not a profit but a payment to all other inputs including the
! The Economics of Welfare (1920), op. ai., pp. 160-61.
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factory owner’s self-employed efforts. The total gain reaches a
maximum of £56 at 8 units of input, where the value of
private marginal product equals the marginal private cost
(£L12=4£12). The postulated motive of maximisation (subject
to constraints) dictates that the factory owner will operate at
this quantity of output. The explicit constraints here include
the cost of inputs, the diminishing returns, and the state of
technology. Other relevant constraints are only implicit: that
the prices of input and output are determined costlessly in the
markets; that the producer has no difficulty in finding and
negotiating with his customers; that the workers, once con-
tracted, will work exactly as agreed; and the list may go on to
include the weather, health, and the like.

The values of economic ‘waste’ are listed in Column 5. These
values represent the losses in fotal gains at different amounts of
production.! Thus, if input is zero and therefore output is also
zero, the maximum total gain of £56 which could be obtained
by employing 8 units of inputs will now be lost and hence
wasted; at g units of inputs, the total gain of £36 is less than
the maximum gam of £56 by a waste of J620 What is a gain
from one view is a waste from another view: these are two
sides of the same coin. Thus constrained maximisation by the
factory owner produces a situation where economic waste is
zero. The efficiency of using 8 units of input may be interpreted
in another way. Column 2 represents the maximum values the
customers are willing to pay for the marginal shoe outputs
generated by the use of marginal inputs; Column 3 represents
the maximum values of alternative production forgone in em-
ploying the marginal inputs for shoe ‘production. When these
two values are equated at the margin, it becomes impossible to
re-allocate any input resource in shoe production so as to
benefit both the customer and the factory owner. The Pareto
condition is thus satisfied.

Pigow’s central thesis: the polluting factory
We now introduce the central thesis of Pigou’s argument.
Suppose that the factory emits smoke which pollutes the en-
vironment, thereby inflicting damage on the neighbourhood
which is not subject to contracting; thus no transaction takes
! There are other measures of economic waste if the analysis is broadened to

include other sectors of the economy, but this expansion is not yet important in
this Paper.
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place between the factory owner and the residents. The value
of these uncontracted effects per increment of input is listed in
Column 6, Table A, where negative signs indicate that the
effects are damaging. We add the absolute values of Columns g
and 6 to obtain the marginal social cost in Column 7. That is,
the marginal damage inflicted on the neighbours (Column 6)
is here viewed as part of the marginal resource cost to society
in the production of shoes; it is combined with the marginal
cost incurred by the factory owner in hiring marginal inputs
(Column 3) to form the marginal social cost. On the other hand,
we subtract the value in Column 7 from that in Column 2 to
obtain the marginal social gain in Column 8.

One interpretation of a divergence between private and
social costs is the difference between Columns 7 and 3. (This
difference equals Column 6 with signs omitted.) Pigou himself
never used the phrase ‘divergence between private and social
costs’; he referred to ‘divergences between marginal social net
product and marginal [private] net product’.! By this he was
probably referring to the difference between Columns 8 and 4,
which turns out to be exactly the same as our earlier measure
of the divergence between private and social costs (Column 6
with signs omitted). In other words, the uncontracted effects alone
account for the divergence.

The total social gain reaches a maximum of £24 at 4 units
of inputs, where the marginal social gain is zero (Column 8).
However, if the factory owner operates at 8 units of inputs so
as to obtain the maximum private gain, the total social gain will
be a negative of £16 (a cumulative sum, which here by
coincidence equals the marginal social gain). This total social
gain need not, of course, have a negative value; but under
private maximisation, and given the harmful uncontracted
effects, it will necessarily be less than the maximum of £24 at
4 units of input. Here, then, is Pigou’s central argument. The
shoe-factory owner, if left to pursue his own gain, will not take
into account the effects of the pollution. Hence ‘over-produc-
tion’ will result. To attain efficiency, the factory owner’s
behaviour must therefore be altered by such ‘corrective’
government actions as taxation, compulsory compensation to
the neighbours, regulation of the amount either of shoe
production or of pollution, or entire elimination of the factory.

I This is the title of his classic chapter (Economics of Welfare (1920), Ch.6;3rd Edn.,
Part II, Ch. IX).
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In Column g we calculate the total values of social economic
waste (i.e., with uncontracted effects included) in the same way
that economic waste was derived in Column 5. When the fac-
tory operates at 8 units of inputs the social economic waste is
£40 and it can be demonstrated that the Pareto condition is
violated. Ifinstead of 8 units of inputs only 4 units are employed,
the factory owner loses £12 (£6+ £4+ £2 in Column 4), but
the damage inflicted on the neighbourhood is reduced by £52
(£10+L124 L14+ £16 in Column 6). The difference between
£52 and £12 is a net gain of £40. Hence all parties, including
the factory owner, may gain from the re-allocation of resources.

This argument may appear persuasive but it fails to press
the question: under private maximisation, and in the absence
of corrective policies, what constraints may lead to, or away
from, the decision to use 4 units of input? To specify such
constraints (particularly in a way useful for testing hypotheses)
turns out to be very difficult. Yet failure to answer this question
means that when we say the manufacturer will determine to
use 8 units of input we are merely asserting a result rather than
deriving it from examination of costs and gains at varying
amounts of inputs. (We return to this topic in Section IV.)

[29]
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ITI. A TALE OF FOUR ECONOMISTS

[ The following “ Tale of Four Economists’ is of special interest
to students of economics.—ED. |

In at least four different ways, gains and costs can be balanced
at the margin to yield a maximum social gain of £24 from the use
of 4 units of input. In effect, the four ways of approaching the
question are equivalent; they merely represent different angles
of examining the problem. But since confusion over these view-
points has led to wide disagreement among economists seeking
to develop theories of ‘social cost’, students of the subject will
be interested in examining the four approaches.

The four methods, used by four economists including me,
are illustrated in Table B, where Column 1 again indicates the
level of input.

1. Pigow’s Input Tax

The first method, employed by Pigou,! involves the use of
Columns 2 and 7 from Table A. Column 2 represents the
marginal return of shoe production that can be captured by
the factory owner; Column 7 is the marginal cost to society,
including both the marginal input cost and the marginal
damage inflicted. These two values are equated (£20=420)
at 4 units of input. If in maximising private gain the factory
owner operates at 8 units of input, Pigou’s balance shows that
the social cost exceeds the private rcturn by £16 at the margin.
Efficiency will therefore be improved by restraining the owner’s
behaviour to reduce his input by such devices as taxation or
compulsory compensation to the neighbours.

Pigou himself, however, was ambiguous on the specific form
and magnitude of taxation or compensation.? Pigou’s balance
seems to indicate that the most obvious form of taxation or

! It is not clear whether Pigou was using this or any other method, although this
scems to fit best with his discussion. Pigou was mainly concerned with divergence
at the margin, not with balance at the margin. Furthermore, in his numcrous
examples marginal consideration is scldom cvident. (Economics of Welfare,
op. cit., chs. G, 7 and 8.)

% Ibid., p. 168 and ff.
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TABLE B
A TALE OF FOUR ECONOMISTS

Pigou’s Balance Viner’s Balance Coase’s Balance Cheung’s Balance
(1) (2) (7) (r0)  (r1) (12) (4) (6) (3) (13)
Value of Unmit Marginal Marginal Value of Marginal
Marginal Marginal Price  Private Social Marginal  Marginal Private  Marginal
Private Soctal of Output  Output Private  Uncontracted Input Social
Input Product Cost Output  Cost Cost Gain Effects Cost Effects
£ £ £ £ £ £ £ £ £
0 o 0 1-00 0 o o ) 0 o
I 26 14 1-00 0-46 054 14 — 2 12 24
2 24 16 100 050 0-67 12 — 4 12 20
3 22 18 1-00 055 0-82 10 ~ 6 12 16
4 20 20 1-00 o-60 1-00 8 — 8 12 12
5 18 22 1-00 067 1-22 6 —10 12 8
6 16 24 1-00 075 I'50 4 —12 12 4
7 14 26 1-00 0-86 1-86 2 —14 12 o
8 12 28 1-00 1-00 233 o —16 12 — 4
9 10 30 1-00 120 3-00 —2 —18 12 — 8
1o 8 32 1-00 1'50 4-00 —4 —20 12 —12
11 6 34 1-00 2-00 5-67 —6 —22 12 —16
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compulsory compensation would be an imposition of £8 on
each unit of input (the difference between £20 and f12 in
Column 2). When each value in Column 2 is reduced by £8,
the factory owner’s marginal return at 4 units of input will be
£ 12, which equals the marginal private input cost (Column 3,
Table A). The owner’s input is thus reduced to the 4 units
consistent with maximum social gain.

2. Viner’s Output Tax

A more popular method of balancing marginal gains and costs
was probably made familiar in a classic paper by Jacob Viner.!
It is illustrated in (new) Columns 10, 11 and 12 in Table B.
Here, input values are translated into output (product) values.
For simplicity, we assume a constant price of £1-00 for each
pair of shoes (Column 10). The marginal private output cost
(Column 11) is calculated by dividing Column g by Column 2
(see Table A). Private gain is, as with Pigou, maximised at
8 units of input where the price of output, or the marginal
receipt to the shoe producer, equals the marginal private out-
put cost. On the other hand, the marginal social output cost,
which includes the pollution damage, is in Column 12, a value
calculated by dividing Column 7 by Column 2 (see Table A).
The maximisation of social gain now requires the marginal
balancing of output price and social output cost, where at
4 units of input we have £1-00=/1-00.

The ready acceptance by economists of this second balancing
method may be attributed to the neatness of its taxing policy:
a simple tax of 4op on the sale of each pair of shoes will raise
each value in Column 11 by 4op, thus making a triple marginal
equality at 4 units of inputs, fr-oo=£1-00=/1-00. The
economic waste in the absence of any such corrective device
is also easy to see. If 8 units of input are employed under
unregulated private maximisation, the marginal social output
cost of shoes exceeds its price by £1-33 (£2'33—£1-00). Since
the price is the maximum value customers are willing to pay
for the ‘last’ pair of shoes produced, £1-33 is the waste associ-
ated with the marginal pair. Restraint imposed by the 4op tax
eliminates this waste. In other words, it removes the divergence
between private and social costs, here measured by the
difference between Column 11 and Column 12.

! ‘Cost Curves and Supply Curves’, Leitschrift fiir Nationalokonomie (1931), pp. 23-
46, reprinted in George J. Stigler and Kenneth Boulding (eds.), Readings in Price
Theory, Richard D. Irwin, Homewood, Iil., 1952,
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3. Coase’s Transaction

Professor R. H. Coase advanced a third method of balancing.
In his monumental 1960 paper,! he proposed a balance similar
to the use of Columns headed 4 and 6 in Table B, reproduced
from Table A. Balancing the marginal gain to the factory
owner against the negative marginal effect inflicted upon the
neighbourhood requires that the two marginal values be placed
on the same side of the scale. At 4 units of inputs, where 'the
social gain is at a maximum, we have £8 +(—£8)=/Lo0. With
this method it is hard to see any divergence between private
and social costs; indeed, this difficulty seems to have misled
Coase into ignoring the concept and arguing that his measure
departs from tradition. However unfamiliar his method may
be, it remains merely one of the four equivalents. His method
of weighing the gain for one party against the loss of another
does nevertheless provide a slight change of view which yields
important and novel results. We shall elaborate on this in
Section IV,

Coase’s method of balancing reveals yet another way of
restraining the factory owner to limit his input to 4 units, To
compensate his neighbours fully (but barely) for the damage,
the factory owner will pay them the marginal value (omitting
signs) of Column 6 for each successive unit of input. He will
be willing to pay up to the fourth unit of input and no more,
since if he were to employ a fifth unit his gain (£6) would be
less than the requisite compensation (£ 10). If exacted by the
government, this system of payment would become a structure
of taxation that would also limit input to 4 units.

It is interesting to note that the form of taxation or compen-
sation associated with the Pigou, Viner and Coase balancing
methods requires different tofal payments from the factory
owner. First, the Pigou tax of £8 per unit of input will place
the total payment for using 4 units of input at £32. Second,
the Viner 4op unit tax on output pegs the total payment at
£36-80, since 4 units of input yield a total output of g2 units.
Third, the tax structure defined by Column 6 will impose a
total tax of L20 for the use of 4 units of input. What is the
same in all three cases is the tax at the input margin. With the
Pigou and Coase methods, the amount of tax for the use of the
fourth unit of input is £8. With the Viner method, the output

1 Coase, ‘The Problem of Social Cost’, Journal of Law and Economics, October 1960,
pp. 1-44.
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generated by the fourth unit of input is 20, which when
multiplied by the 40p tax per unit of output again yields £8 per
unit of input.

Indeed, if compulsory compensation or taxation is to be
extracted from the factory owner to restrain his use of input to
4 units, the total amount paid by him may vary in a wide range.
The minimum total amount is zero, when the factory owner is
subjected to a marginal input tax of £8 only if his use of input
goes beyond the fourth unit. The maximum total amount is to
compel the owner to give his entire factory away freely to the
neighbours, who then—operating the factory to maximise their
gains (and abstracting from other constraints not specified in
our illustration)—will limit the use of input to 4 units. Con-
versely, if the neighbours are compelled to give their properties
away freely to the factory owner, to maximise his total gain,
including the gain in value of the neighbouring properties, the
owner will again limit the use of input to 4 units. As we shall
see, this point, however obvious, is the crux of what is now
known as the Coase Theorem.

4. Cheung’s Aggregated Balance

We now turn to a fourth balancing method which I proffer as
an alternative. In Table B this balance involves the use of
Column g from Table A and a new Column 13. The values
in Column 13 are calculated by adding the marginal private
returns of using inputs (Column 2) to the marginal uncontracted
effects (Column 6) to obtain the marginal social effects.
Column 13 may therefore be viewed as presenting the values
of marginal social product reached as input increases. At 4
units of input, where again social gain is at a maximum,
private cost and social return are balanced at the marginal,
£12=L12. Given the information provided by Columns g and
13, it is highly difficult to derive any corrective tax or com-
pulsory-compensation scheme, which perhaps explains why
this method has been neglected. But the deficiency is more
than made up by the simplicity and generality of this fourth
approach. Let me explain.

Every individual action generates a spectrum of effects, each
of which may impose effects upon others. The fourth method
of evaluating that action in economic terms is to balance the
cost of the action incurred by the performer against the sum
of the values of its generated effects, including those contracted
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and those not. Whether the effects command a positive value
(such as the value of shoes) or a negative value (such as
pollution), the Pareto condition is satisfied whenever the cost
and the return balance at the margin. The presence of uncon-
tracted effects such as pollution may result in an imbalance,
but this is viewed simply as a situation where the marginal cost
of an action deviates from its marginal returns, without regard to
any divergence between private and social costs. In other words,
however varied the effects of an action may be, their values
may be similarly aggregated, and the return and cost of the
action can then be balanced in a way similar to that where
uncontracted effects are absent.

Let us turn to some examples other than the polluting
factory. It is well known that the uncontracted effects of an
action may be beneficial, as in the classic example of apple
farming and beekeeping.! An apple orchard produces not only
apples but also nectar, and a neighbouring beekeeper is said to
collect nectar from the apple blossoms free of charge. In maxi-
mising his private gain, it is argued, the orchard owner will not
take into account the valuable nectar his apple blossoms bestow
upon the beekeeper. Hence apples will be ‘under-produced’,
and to attain maximum social gain a ‘corrective’ subsidy must
be granted to apple farming or a compulsory compensation paid
by the beekeeper to the orchard owner. (We return to this
example in a different context in Section VI.)

Uncontracted effects and unjustified government action:
the case of the piano player

Less publicised, but far more important, is another case where
the uncontracted effects imposed by one party upon another
start out with positive value, decline to zero, and then become
negative. My favourite examplé concerns Individual A, who
plays the piano in his own home so that Neighbour B can hear
him loud and clear. The length of time A plays per day is
determined by equating the marginal value of piano playing
to him with his marginal cost in time. Even though B is a
music-lover, there will be a point at which he finds A’s excessive
playing a nuisance,

We illustrate this case by retaining the values in Columns t
to 3 in Table A, except that we now interpret the input units

! J. E. Meade, ‘External Economies and Diseconomies in a Competitive Situation’,
Economic Journal, March 1952, pp. 54-67.
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as hours of piano playing, and the value of marginal private
product as the marginal value to the piano player of enjoying
his own music. Columns 1 and g are shown in Table C, with
Column 3 now representing the per-hour time-cost to the
piano player. Column 6a is a variation of Column 6, with the
uncontracted marginal value of music to the neighbour turning
into a nuisance beyond 8 hours of play. We calculated the
values in Column 13a by aggregating the values in Columns 2
(Table A) and 6a for each amount of input. In Table C,
Columns 3 and 13a form our fourth balance, and these marginal
values are again equated at 8 units of input, £f12=/12. The
total social gain reaches a maximum of £140 (not shown) at 8
units of input, or where the total social economic waste
(Column ga) is zero. The values of the waste here (Column ga)
may be obtained in the same manner as for Column g, or by
summing the differences between Columns 3 and 13a. Each
difference represents a waste at the input margin.

It will be recalled that under private maximisation the scale
of operation will be at 8 units of input. But in Table C, the
maximum social gain is attained also at 8 units of input!
This means that the piano player who totally disregards

TABLE C

(x) (3) (6a) (13a) (9a)

Marginal Value of Total

Private Marginal Marginal Social

Input Uncontracted Social Economic
Input Cost Effects Effects Waste
£ £ £ £

0 0 0 o 140
I 12 21 47 105
2 12 18 42 75
3 12 5. 37 50
4 12 12 32 30
5 12 9 27 I5
6 12 6 22 5
7 12 3 17 : 0
8 12 0 12 0
9 12 —3 7 5
10 12 —6 2 15
I 12 -9 -3 30
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the effects of his music upon the neighbour happens to satisfy
the Pareto condition (Section I1, p. 23), and any tax or compul-
sory compensation will produce an ingfficient result. The double
maximum at 8 units of input is, of course, strategically arranged
to illustrate an important point. We place a zero value for the
marginal uncontracted effects at 8 units of input. This allows
the demonstration that no matter how large the total value of
uncontracted effects may be, the Pareto condition will be
satisfied if at the private-maximising margin the value of the
marginal uncontracted effects is zero.! The presence of uncon-
tracted effects, taken by itself, is thus no indication of mis-
allocation of resources. And a divergence between private and
social cost, unless referred specifically to the margin at which
the action is carried, is therefore no justification for corrective
government action.?

Airports: commercial benefits as well as noise nuisances

Let us turn to a familiar situation of more general concern. It
is evident that an airport introduces noise and pollution in its
locality. Yet almost without exception the values of properties
adjacent to an airport rise with its inception.® Presumably

! Further elaboration is in James M. Buchanan and W. Craig Stubblebine,
‘Externality’, Economica, November 1962, pp. 371-84; and Steven N. S. Cheung,
‘A Theory of Inter-individual Effects’, Institute for Economic Research,
University of Washington, 1972.

8 Other important implications may be derived. If the values of marginal private
product (Column 2) and marginal uncontracted effects (Column 6a) vary
linearly with inputs, as in our illustration, it can be proved that the total value
of social economic waste will necessarily fall when the value of the marginal
uncontracted effects is positive and falling; conversely, the waste will rise if the
value of these effects is negative and falling. Whether the values in Columns 2
and 6a vary linearly with input or not, a definite implication is that the more
closely the above marginal value approaches zero, the lower will be the total
economic waste.

We may extend these implications to changes in the observable property
values. In Table C, at 8 units of inputs the total benefit received by Neighbour B
as a result of A’s action is £84, the sum of the marginal values in Column 6a.
This benefit is an income which will be capitalised to the neighbour’s property
value. If the functions in Columns 2 and 6a are linear, then when an increase in
the observable input is accompanied by a rise in the observable property value,
the total economic waste must be falling; and conversely when the affected
property value is falling. Independent of linearity, a definite implication is that,
other things equal, the lower the observable rate of change in property value
effected by an observable change in input, the lower will be the total economic
waste. (Further implications are discussed in Cheung, ibid.)

3 Professor Alan Walters, who has conducted considerable research in the
economics of airports, offered me this information.
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no-one enjoys having dishes vibrating on the dinner table or
babies screaming in the middle of the night. But the airport
also produces such neighbourhood benefits as an increase in
business activities and a rising demand for lodging. To the
extent that the beneficial effects outweigh the detrimental
effects in value, the property values rise. If the aggregate value
of all the uncontracted effects generated by the airport is
positive, and if increasing air traffic leads to further increase in
this value, any public policy adopted to curb the air traffic
implies a movement away from the Pareto condition. Thus
there is no defence on efficiency grounds for citing only the
harmful uncontracted effects of airports and ignoring the ben-
eficial ones. (In the United States this has been the dominant view
popularised by the champion of consumers, Mr Ralph Nader.)

The airport example is not, of course, unique. A school
building in a residential area is comparable. Although the
noise and disorder of the school-children constitute a nuisance,
the proximity of the school may be itself a benefit which will
result in a rise in the values of neighbouring properties. Indeed,
one could ponder whether the classic polluting factory might
not also generate more than enough beneficial uncontracted
effects to justify, on efficiency grounds, a subsidy which would
cause it to pollute (i.e., to produce) more!

Should monopoly be excluded from social cost analysis?

The divergence between private and social costs, reduced to
its bare essence, refers to a situation where, for some reason
(Section I'V), the cost and the benefit of an action fail to balance
at some margin in a multi-individual world. Equivalent to a
violation of the Pareto condition, it encompasses all allegedly
inefficient situations in society.

Monopoly is usually treated as a source of economic waste
separate from social cost. This separation is not always de-
fensible. The output of the shoe factory carries two types of
effects—the contractually transacted shoes and the uncon-
tracted effects of the pollution—and inefficiency is said to arise
from the latter. Suppose the factory is a monopolist. Ignoring
pollution, inefficiency is then said to arise from the production
of shoes alone in any case where the monopolist, in maximising
private gain, decides to produce to a point where the marginal
benefit of shoes to consumers exceeds the associated marginal
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cost. However, there is a difference only in degree, not in
concept, between the two cases where:

(i) market transactions or contractual arrangements are
totally absent for some effects, as is allegedly the case for
pollution; and

(i1) market transactions are available for a good but the con-
tractual arrangements somehow fail to reach a condition
where social gain is maximised.

Again, in the case of a ‘public’ good, or a good amenable to
concurrent use by many people without additional cost, such
as a lighthouse or a television programme, it has been accepted
as a foregone conclusion that its production fails to equate the
private cost and the social benefit at the margin. For some
reason, efficient contracting is not attained.

For what reason? To say that a factory owner will not be
concerned with his polluted neighbourhood, a beekeeper will
not pay for the orchard’s nectar, or a television viewer will
take a ‘free ride’, is simply to say, self-evidently, that every
individual wants to capture beneficial effects and to push away
harmful ones. But to assert that he is able to do so freely is to
claim that the world is without constraints. At what margin
the performer of an action will operate can neither be deter-
mined nor explained without an appropriate specification of
the constraints involved.

Furthermore, economists who propose corrective policies
tend implicitly to assume unrealistic constraints on govern-
ments. It is assumed, for example, not only that situations
exist which entail divergences between private and social costs,
but also that some state agency will incur a sufficiently /low,
if not zero, cost in correctly assessing the values of various
marginal schedules, even for complex situations where multiple
uncontracted effects will have an impact on large numbers of
individuals. The blithe assumption of low costs of government
is further extended to the administration and enforcement of
the proposed policy. And finally, in the event that a subsidy or
a tax is proposed, it is assumed that the provision of tax
funds or the appropriation of their proceeds will not, in
themselves, lead to further problems of resource allocation and
income distribution.
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IV. THE FALLACY IN SPECIFYING CONSTRAINTS

The validity of assumptions in economic analysis has been a
confusing issue. An ‘assumption’ sometimes refers to a postulate
which cannot be observed, and it is pointless then to question
its reality.) Where constraints are observable, the term
may refer to a simplification made necessary because no
report of finite length can fully describe the observation,
Relaxing such an assumption usually will not alter the essential
result, and how drastic a simplification to make is often a
matter of arbitrary judgement. Finally, the assumption may
refer to a set of constraints, or a set of conditions, specified for
the testing of a hypothesis, and ‘reality’ means that the specified
constraints conform in essential aspects with those in the real
world. However simplified the constraints may be, this con-
formity to reality must be achieved if the implications are to be
testable empirically. If a laboratory test calls for the use of a
clean test tube, it will not do to ‘assume’ that a dirty test tube
is clean.

The unreality of social cost analysis: Pigou’s two roads

Assuming constraints that fail to conform essentially to reality
has been a major fallacy in the analysis of social cost, illustrated
by Pigou’s example of two roads:

‘Suppose there are two roads ABD and ACD both leading from
A to D, If left to itself, traffic would be so distributed that the
trouble involved in driving a ‘“‘representative’” cart along each
of the two roads would be equal. But, in some’' circumstances, it
would be possible, by shifting a few carts from route B to route C,
greatly to lessen the trouble of driving those still left on B, while
only slightly increasing the trouble of driving along C. In these
circumstances a rightly chosen measure of differential taxation
against road B would create an “artificial” situation superior to

1 The well-known debate on the use of assumptions in economics in the 1950s
and 1960s seems to have little to do with reality. The central issue of this debate
is that, if A implies B, to say that ‘not A implies not B’ commits the fallacy of
denying the antecedent. Whether or not the antecedent A (called ‘assumption’)
is an observable entity was not a matter of prime concern.
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the “‘natural” one. But the measure of differentiation must be

rightly chosen.’t (My italics.)

The phrase ‘in some circumstances’ is similar to our earlier
phrase ‘for some reason’, which in one stroke rules out the
necessity of specifying the constraints involved. Against this
soft spot Professor F. H. Knight launched his attack.?

Knight interpreted Road C as one which is ‘broad . . .
without crowding . . . but is poorly graded and surfaced’, and
Road B as ‘a much better road but narrow and quite limited
in capacity’.® If we interpret ‘the trouble involved in driving’
as simply the driving time of getting from Location A to
Location D, and assume that the two roads are of equal length,
no-one will use Road C in trying to reduce driving time unless
congestion is developed to a degree on Road B. With traffic
increasing on Road B and the drivers slowing one another
down, at some point the driving time in using either road will
be the same. Thus, any further congestion on Road B will shift
traffic toward the poorer Road C. Taxing the use of B and
thereby forcing some drivers to use G will result in no loss at
all for these drivers (since C is uncongested), but the remaining
users of Road B will stand to gain.

Professor Knight accepted this conclusion, but he wrote:
“The [conclusion] does in fact indicate what would happen if no
one owned the superior [road]. But under private appropriation and
self-seeking exploitation of the [roads] the course of events is
very different. It is in fact the social function of ownership to
prevent this excessive [use of the superior road]. Professor Pigou’s
logic in regard to the roads is, as logic, quite unexceptionable. Its
weakness is one frequently met with in economic theorising,
namely, that the assumptions diverge in essential respects from
the facts of real economic situations. . . . If the roads are
assumed to be subject to private appropriation and exploitation,
precisely the ideal situation which would be established by the
imaginary tax will be brought about through the operation of
ordinary economic motives.’#

Thus, among the ‘circumstances’ which Pigou chose not to
specify is the nature of property rights governing the use of the

1 Pigou, Economics of Welfare, op. cit., p. 194.

¢ ‘Some Fallacies in the Interpretation of Social Costs’, Quarterly Journal of Economics,
August 1924, pp. 582-606; reprinted in Stigler and Boulding (eds.), op. cit.,
pp. 160-79. Herealter we use the reprint for page references,

3 Ibid., p. 162.
¢ Ibid., pp. 163-64.
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roads; but property rights are indispensable constraints for any
decision involving more than one individual. Moreover,
Knight was essentially correct in pointing out that if private
ownership is established,

‘the owner of the narrow road can charge for its use a toll repre-

senting its “‘superiority”’ over the free road, [and] in accordance

with the theory of rent, . . . the toll will exactly equal the ideal
tax . . ."!
In charging the market with failure to attain the maximum
social benefit while disallowing private property rights (upon
which all private transactions must be based), Pigou was
indeed barking up the wrong tree.

To my knowledge Pigou never replied to Knight’s paper,
although the example of the two roads was deleted from later
editions of The Economics of Welfare: the debate was over when
it had barely begun. This, together with the difficult nature of
Knight’s paper, may explain the slow progress of social-cost
analysis in spite of numerous writings on the subject. It was not
until the publication of Coase’s paper 36 years later that the
issue at stake was again brought into academic debate.

Coase’s reciprocity and compensation (transaction) thesis

Turning to Coase’s argument, we retain the example of the
polluting factory, reproducing in Table D (p. 43) Coase’s
method of balancing marginal values (Columns 4 and 6). It will
be recalled that at 4 units of input, where the marginal balance
is £8-+(—4£8)=Lo, the total social gain is at a maximum.
Balancing the gain to the factory owner (Column 4) against
the damage inflicted upon the neighbourhood (Column 6)
makes one point obvious: if the factory owner is not allowed
to harm others, he himself will be harmed. In Coase’s view
therefore, the problem is a reciprocal one, and on efficiency
grounds the solution is not simply to restrain the damaging
party, but to restrain either the damaging or the damaged party
in such a way that the gain for one side cannot be outweighed
by the loss to the other, in total and at the margin.? Other than
some flawless public policy, what constraints will yield this
result?

Let us call the factory owner A and assume the presence of
a single neighbour, B. Consider first, as Coase did, what would
! Ibid., p. 164.
2 Coase, ‘The Problem of Social Cost’, op. cit., p. 2.
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TABLE D

If B Has Right If A Has Right
Coase’s Balance to Exclude Damage to Inflict Damage
(1) (4) (6) (14) (15) (16) (17) (18) (19)
Value of
Marginal  Marginal Maximum Mintimum  Difference : Maximum Mimimum Difference:
Private  Uncontracted A willing B willing  Gain from B uwilling A willing Gain from
Input Gain Effects topay B toaccept  Contracting topay A  to accept Contracting
£ £ £ £ £ £ £ £
) o o 44 20 24
I 14 — 2 30 18 12
2 12 — 4 18 14 4
3 10 - 6 8 8 )
4 8 — 8 0 o o 0 o o
5 6 —10 ' 10 6 4
6 4 —12 22 10 12
7 2 —14 36 12 24
8 o —16 52 12 40
9 —2 —18 70 10 60
10 —4 —20 90 6 84
II —6 —22 112 o 112

(43]



S. N. S, CHEUNG

appear to most of us as a reasonable situation: that Neighbour
B has the right to exclude pollution so that A will be liable for
any damage inflicted on B. In other words; B has an exclusive
right to clean air. To calculate the maximum amounts A is willing
to pay B for the damage at different quantities of input, we
must first specify the quantity of input A intends to use.
Suppose he intends to operate at 4 units of input, which
generates the maximum social gain. If A’s use of input were
initially restricted to zero, he would be willing to pay B a
maximum of £ 44 to use 4 units of input (thesumof f14 +L12 4
L10+£8 in Column 4, or A’s total private gain). Any
requirement that A compensate B with a larger amount would
result in no production at all. Similarly, if A’s input were
initially restricted to 1 unit, he would be willing to pay B a
maximum of £30 to increase that to 4 units, and so on. These
maximums which A would be willing to pay B for the right to
use 4 units of input are listed in Column 14. (Any calculation
beyond the fourth unit is omitted as irrelevant for decision-
making.) The minimums which B would willingly accept from
A as recompense are calculated similarly, except that the
marginal values used are now those from Column 6. These
minimums which will barely compensate B for the damage are
shown in Column 15.

Any compensation made is a transaction, entailing a con-
tractual agreement between A and B for the use of a stipulated
level of input at a mutually-agreed term of payment. When A
compensates B, he pays for the privilege, or the right, to use
resources in certain ways, just as when one buys a house he is
buying the right to use it in certain ways. A prerequisite for
the consummation of any transaction is that the maximum one
party is willing to pay to acquire a right is more than, or at
least equal to, the minimum another party is willing to accept
to surrender that right. As shown in Columns 14 and 15, this
prerequisite is satisfied for all quantities of input within 4 units,
which means that if A’s use of input is at o, 1, or 2 units, there
will be gain from further transacting.* The gains from transact-
ing (contracting) at different quantities of input as listed in
Column 16 are merely the differences between Columns 14

1 Owing to the use of discrete values, 3 or 4 units of input yield the same gains.
We choose the fourth unit to illustrate the attainment of maximum social gain
because the marginal values come to a balance here. Similar confusions exist in
our earlier illustrations.
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and 15. (These gains will necessarily be lower if the use of input
intended by A differs less from 4 units.) If the transaction can be
made and enforced without cost, the gain in each case can be
shared wholly between A and B, and the postulate of maximisa-
tion dictates that 4 units of input will be the chosen quantity
for production. Thus far, we see that maximum social gain
will be attained under the two constraints that (1) B has the
right to exclude any damage by A, and (2) all costs of making
the transaction are zero.

It would appear ‘unreasonable’ to most people that the
factory owner, A, has a right to inflict damage on B. Yet it is
no more ‘unreasonable’ than the earlier example. Instead of
A having to pay B for the right to use resources in certain
ways, B would now have to pay A for the right to use resources
in certain ways, that is, to use his property-resource with a
lower amount of pollution. The assignment of rights in the
two situations will result in different wealth distributions, and
what is ‘fair’ to one party is always ‘unfair’ to the other.

By a method analogous to our earlier calculation of values
(Columns 14 and 15), we obtain in Column 17 the maximum
amounts B is willing to pay A to curtail the use of input, and
in Column 18 the minimum A is willing to accept for that curtail-
ment. Here, however, the relevant range to consider is the use
of inputs beyond the fourth unit. To illustrate, suppose that to
maximise his private gain A chooses to operate at 8 units. In
view of A’s right to inflict damage, B is willing to pay A to
curtail his use of input to 4 units a maximum of £52 (Column
17), which is the sum of £16+ 14+ L124£10 (Column 6
omitting signs). On the other hand, the minimum amount A is
willing to accept to limit his use of input to 4 units is £12,
which is the sum of £6+£4+£2 (Column 4). As shown in
Columns 17 and 18, the maximum amounts one party is willing
to pay at different quantities of inputs again exceed the
minimum amounts the other party is willing to accept; and
again, in the absence of transaction costs, the gains from
contracting at different quantities of input are the largest if
input is adjusted to 4 units. The gains from contracting at
varying levels of inputs are once more the difference between
the two columns, and these are shown in Column 19. Note that
in combining Columns 16 and 19, we get Column g in Table A,
the total values of social economic waste. What would have
been wasted now becomes gains from contracting.
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A more general statement can now be made regarding the
constraints under which the traditional measure of economic
efficiency will be attained. First, assignment of exclusive rights
to either A or B is essential, and either case will yield similar
results. (The alternative assignments of rights, involving al-
ternative liability rules and different distributions of wealth,
could lead to different patterns of resource use due to the
distribution effects, but this would not affect efficiency.) A
second constraint is that all costs associated with making
transactions are zero. These two propositions summarise what
has been called the Coase theorem.

COMPLICATIONS
[ This section can be skipped by non-economists—ED.)

Complication 1: Uncertain transaction costs

This illustration gives rise to several important complications which
should be examined, to clarify our understanding of social cost and
to facilitate subsequent discussion of the appropriate specification
of constraints. To demonstrate the first complication, return to the
situation where Neighbour B has the right to exclude damage by
Factory Owner A. We have discovered that the total gain of
increasing input from o to 4 units is £24 (Column 16), but how is
this gain to be divided between A and B? No matter how it is
apportioned, assuming transaction costs to be zero, 4 units of input
will be employed. But this result merely follows tautologically from
the postulate of constrained maximisation. How can there be any
other outcome if all parties are able to maximise by contracting
without cost to them? The question of division of the gain must
first be solved. Either party may capture the entire amount; but no
criterion or mechanism is specified through which a division may
be determined, and without an answer to this question we cannot
predict the behaviour of the individual parties.

Bilateral monopoly

The problem here is identical to that of a monopolist (single seller)
dealing with a monopsonist (single buyer): the solution has long
been regarded as indeterminate. Economic theory fails to yield any
definitive implications because the constraints are inadequately
specified. In such a bilateral monopoly, the transaction costs are
significant because of a lack of competitive forces to reduce them.
To assume away such costs, therefore, is to commit the same
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fallacy which this section is designed to correct. Yet to say that
transaction costs are significant is again saying very little; we need
to know also their magnitude and nature. The mere recognition
that transaction costs affect behaviour will not contribute much to
interpret it; what is important is an understanding of the factors
which determine the transaction costs. In other words, if transaction
costs are significant for the problem at hand and must be specified
as part of the constraints, it is imperative that we evaluate these
costs under different circumstances, or no testable implications can
be derived.

Suppose Neighbour B has the right to exclude damage, but his
property happens to be in a location with special advantages for
shoe production, and that a large number of shoe producers similar
to A are willing to bid for it. B is thus a monopolist but A is a
competitive buyer of location. Transaction costs have been reduced,
because competition has generated offers to B from prospective
shoe producers. Other details such as the physical attributes of the
damaging effects, the forms of contract enforceable in the courts,
and so on, may indicate that the transaction costs are so low that
they have little significance in determining the division of the gain
and so can be ignored with much gain in simplicity. The highest
competing offer made to B for the use of 4 units of input will then
be £44 (Column 14), which means that Monopolist B will capture
the entire gain of £24.

Suppose now that B, too, must compete with owners in other
locations. If transaction costs are ignored, the ‘price-taker’ situation
emerges. Contracting for the use of 4 units of inputs, A will pay B £8
per unit of input use, an amount equal to the value of the marginal
damage. The total payment from A to B is £32 which, deducting a
total of L20 for damage suffered by B, yields him a gain of f12.
The gain of £12 is, coincidentally, half of the total social gain of
£24—the remaining half goes to A. The abstraction from transaction
costs is proper only if they are ascertained to be insignificant.
Otherwise, the total gain will be less than £24 and its division will
differ. The important conclusion is that the solution becomes mechanical
once the nature and magnitude of iransaction costs, logether with other
constraints, are sufficiently specified.

Complication 2: High transaction costs

A second complication is that transaction costs may be so high that
they preclude transaction. This may happen if the effects imposed
by one individual on another require too-costly measurement, or
if they affect a multitude concurrently and in a way which imposes
a high cost in dividing or sharing the compensation. The values in
Table D then display interesting results, If Neighbour B has the
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right to exclude damage and thereby restrains A’s use of input to
zero, the total loss to society will be £24 (Column 16). On the
other hand, if A has the right to inflict damage, in the absence of
any payment by B he will employ 8 units of input (to maximise
private gain), and the loss to society will be £40 (Column 19). On
efficiency grounds, therefore, A should be denied the right to
inflict damage. In other words, if transaction costs are prohibitive
or even sizeable, the arbitrary assignment of rights influences the use of
resources and the gain to society.!

Suppose that the costs of contracting for the use of 4 units of
input are the same under alternative assignments of rights. If these
transaction costs are less than 24, assignment of property rights
to either A or B will result in contracting.® If, however, these costs
are higher than £24 but less than £40, a contract will be obtained
if A has the right to inflict damage but not if B has the right to
exclude damage. Such a contract will cost more than £24 and will
therefore be more wasteful to society than the absence of a contract
resulting from the assignment of rights to B. The mere attainment of a
contract, therefore, is not a priori evidence of a move toward more efficient
use of resources; conversely, the absence of contracting may enhance efficiency.

If transaction costs are prohibitive, the government may step in
with corrective policies to regulate the use of inputs to 4 units whilst
incurring administrative costs of less than £24. In this case Pigou’s
original conclusion holds, though supported by a different analysis.
On the other hand, the government may step in even if the admin-
istrative costs of intervention are higher than £24 or £40, whereas,
had these been private transaction costs, no contract would have
been reached. Behaviour differs because policy-makers and private
individuals confront different constraints, and their options of choice
differ accordingly. Indeed, even if the costs of private contracting
were insignificant, a government might still decide to intervene.
Economic analysis has thus far failed to predict the circumstances
under which government action will incur lower (or higher) costs
than those resulting from private contracting.

Complication 3: Absence of diminishing returns

Consider a third complication. The law of diminishing returns may
not hold in a situation where marginal uncontracted effects (Column
6) are negative: instead of rising in absolute terms as input increases,
this value may become zero at some level of input and remain zero

1 This point is recognised by Coase (op. cit., p. 16).

? With positive transaction costs, different forms of contracts may affect resource
allocation in different ways; hence contracting may or may not imply the use
of 4 units of input in our illustration. This complication is very important but a
fuller elaboration is beyond the scope of this Paper.
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thereafter. In a court case cited by Coase,! the construction of a
tall building casts a shadow over a swimming pool nearby. After
the building reaches a certain height, its further elevation may do
little or no harm. Similarly, a residential apartment which has
declined in value as a result of a polluting factory nearby may at
some point be converted into a warehouse to halt the loss in property
value.

Suppose the marginal damage is reduced to zero at the third
unit of input and thereafter (Table D). The total possible damage
inflicted by A is £6 (the absolute sum of the first 3 values in
Column 6). However, maximum social gain is here attained at 8
units of input, where the total private gain of £56 (the sum of the
first 8 values in Column 4) exceeds the total damage (£6) by a
total social gain of £50. If transaction costs are zero, contracting
between A and B will lead to the use of 8 units of input regardless
of who holds the exclusive right. If such costs are prohibitive,
granting A the right to inflict damage will lead to the use of 8 units
of input, whereas granting B the right to exclude damage will
result in no input and a social waste of £50. Finally, if the
transaction costs are not prohibitive, granting A the right will lead
to no contracting and the use of 8 units of input, whereas granting B
the right to exclude damage will lead to contracting for the use of
the same input but at a social waste of the transaction costs incurred.
This complication demonstrates not only that alternative assign-
ments of rights may affect resource allocation when the transaction
costs are positive, but also that the transaction costs incurred may vary
with alternative assignments of rights.

Complication 4: Unlimited property rights| prohibitive transaction costs

Consider finally a fourth complication. Suppose A has the right to
inflict damage on B. It may be recalled that in maximising his own
gain A will employ 8 units of input. By why only 8 units? In deliber-
ately employing more units of input and thereby losing from the
marginal sale of shoes (Column 4), A may be able to extort a
payment from B (see Column 17) which more than compensates
his self-inflicted loss.? It now becomes clear that one must qualify
what was taken as a foregone conclusion in the Pigovian tradition
—that private gain will necessarily be maximised at 8 units of input.
One set of constraints which supports such a conclusion includes
not only A’s right to inflict damage on B, but also the existence of
prohibitive transaction costs.
L 0p. cit., p. 8.
? Indeed Producer A may at relatively low cost adopt special devices which
generate more pollution, or he may merely threaten to do so in his attempt to
attain a higher income.
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Granting exclusive property rights implies setting limits within
which the individual may exercise them so as to generate income.
In the right to use a resource, these limits may refer to (i) a limited
number of ways to use the resource, such as the right to inflict or to
exclude damage; or (ii) a limited magnitude within which a right
may be exercised, such as restricting pollution to a stated amount.
The latter limitation may be set by the physical attributes of the
resources {as with the building which overshadows the pool), by
legal or customary constraints, or by such private arrangements as
mutual agreement on the use of 4 units of input. Indeed, some
mutually-agreed limits are implicit in every contract, together with
a delimitation of rights as defined by laws, custom, and physical
attributes.

Economists following Pigou (but not Pigou himself) have primarily
concerned themselves with corrective legal devices to restrain the
second type of limits on rights; and their misspecification of con-
straints (including that by Pigou himself) leaves a good deal to be
desired in their analyses. Today, an increasing number of econ-
omists have broadened their outlook on contracting; yet most still
consider the first class of limits (the alternative assignment of rights)
as beyond the scope of private agreements. To see the error of this
view, one need only examine a broad spectrum of existing private
contracts.’ No hard line separates limitations of rights which are
matters of private contracting from those which fall within the
jurisdiction of the court or the coercion of government. (Indeed, the
very definition of ‘government’ is itself still subject to debate and
conjecture.) But whatever government is, its economic role in
society must remain unclear until we can pinpoint the activities
where governmental intervention incurs lower costs than private
contracting.

1 A general discussion of the role of contracting is in Steven N. S. Cheung, ‘The
Structure of a Contract and the Theory of a Non-exclusive Resource’, Fournal
of Law and Economics, April 1970, pp. 49-70. A recent important investigation
by John Umbeck shows that all types of rights may be subject to private con-
tracting: ‘A Theoretical and Empirical Investigation into the Formation of
Property Rights: The California Gold Rush’ (unpublished doctoral dissertation,
University of Washington, 1975).

1
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V. THE CONSTRAINTS IN SOCIAL-COST ANALYSIS

In specifying the constraints sufficient to yield testable implica-
tions for the interpretation of behaviour, two requirements
must be met. First, the constraints must be identifiable by
observation. Thus, any empirically useful definition of property
rights must provide observable situations where changes in
rights occur. However, a ‘right’ is an abstract legal concept,
not observable by itsell, and it is generally impossible to
envisage the structure of rights governing a resource merely by
observing how it is used. Hence, a change in rights can be
identified only by inference from changes in some logically
related observations. A second requirement, if property rights
are to be useful in economic theorising, is that they be defined
in such a way that (given constrained maximisation) changes
in behaviour can be derived as a result of changes of rights.

Degrees of property rights

Any economic good—a house, quietness, or clean air—embodies
a set of characteristics with measurable limits in use. The
constraints of property rights vary not only when these use-
limits vary but, more importantly, when the rights to these
limits vary. A good or an asset is defined to be private property
if, and only if] three distinct sets of rights are associated with its
ownership. First, the exclusive right to use (or to decide how to
use) the good may be viewed as the right to exclude other
individuals from its use. Second is the exclusive right to receive
income generated by the use of the good. Third, the full right to
transfer, or freely ‘alienate’, its ownership includes the right to
enter into contracts and to choose their form. This structure of
rights which defines private property is, of course, an idealisa-
tion intended for economic theorising; in practice, exclusivity
and transferability are matters of degree.

However, with definite relationships among the above rights
dictated by the postulate of constrained maximisation, the
idealisation permits us to press the implications of other struc-
tures of rights which depart from it. Consider first the relation-
ship between the right to use and the right to income. The
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presence of an exclusive-use right does not imply an exclusive
right to derive income from the use. A landowner who has the
right to fence off trespassers may be partly or wholly denied
rental income from his holding if taxation or price control
attenuates his exclusive right to that income. The loss of the
exclusive right to receive income will then lead to the same sort
of behaviour as though his right to use were not exclusive. No
maximising individual will exercise his right to exclusive use
of a resource if he cannot derive any exclusive income from
that effort.?

Exclusive right to a resource, moreover, does not imply that
its ownership is transferable. A college professor granted
exclusive rights to his office is not usually entitled to lease it to
another. But transferability does imply that the resource is, at
least to some degree, exclusively owned. No maximising
individual will agree on stipulations in a contract governing
the use of a resource, or the terms for its payment, if the rights
to its use or to its income are not exclusive.

If behaviour is to be interpreted in terms of economic
principles, the most basic requirement is that we be able to
identify any changing pattern of these rights so that implica-
tions can be derived for corresponding changes in contractual
behaviour, resource allocation, and income distribution. The
rights governing a resource cannot be identified merely by
observing its use; nor are the rights themselves observable.
How are we to infer from different situations the corresponding
changes in rights? The lack of exclusive property rights may be
attributed to their non-recognition by legal or social institu-
tions, or to prohibitively high costs of delineating and policing
their limits. Similarly, the transfer of rights in the market is also
constrained by institutions and by the costs of negotiating and
enforcing contracts. In drawing inferences on changes in rights
through observable institutional changes or changes in the
costs of transacting, we are confronted with the problem of
inseparable costs.

Defining the scope of transaction costs

In the broadest sense of the term, ‘transaction costs’ comprise
those that cannot be conceived to exist in a Crusoe economy.

1 A fuller discussion (and about circumstances where the right to receive income is
partially attenuated) is in Steven N. S. Cheung, ‘A Theory of Price Control’,
Fournal of Law and Economics, March 1974, pp. 53-71.

[52]



SOCIAL COST

The term then includes not only the costs of forming and
enforcing contracts (including seeking information for market
transactions), but also the costs of delineating and policing
exclusive rights (including those of institutional arrangements
such as legislative enactments). This wide definition is essential,
for it is difficult (and, insofar as we know, impossible) to
separate the cost of exchange from the cost of defining rights to
the resource to be exchanged.

On the one hand, the income derivable from an exclusive
right, or the gain of enforcing it, depends on transferability in
the market-place, for otherwise the highest-valued option may
not be realised. The lower the costs of contracting for transfer,
the higher therefore will be the gain of enforcing exclusivity.
Conversely, the cost of enforcing exclusivity also depends on the
availability of transfer and on its associated costs. Thus, where
exclusion costs vary with the size of a resource holding, low
transfer costs permit holdings to be re-arranged so as to reduce
exclusion costs. The problem posed by this inseparability of
costs resembles that found with products produced jointly by
the same inputs. In either situation, however, implications for
hypotheses and tests may be derived if we are able to specify
the marginal variations of particular (transaction) costs under
different circumstances.

Under the preceding broad definition of transaction costs,
and accepting the conclusion of the Coase theorem, to say that
transaction costs are zero is identical to declaring the existence
of private property rights (as defined earlier in this section).!
In principle, therefore, it is possible to specify the constraints
of transaction costs in such a comprehensive way that they
encompass all the constraints of property rights. In practice,
however, such specification will be unnecessarily complex. One
general rule for simplification is to treat as variables constraints
subject to the discretion of the individual whose behaviour we
seek to explain, and to take as given other relevant constraints
beyond his control. To analyse an individual’s behaviour in
installing a lock to his home, we treat the cost of theinstallation
as a variable (since he can choose among locks at different
costs) while taking the existing police force as given and ignor-
ing the cost of police protection (to which the citizen has con-
tributed through taxation but the amount of which is beyond

1 Stricly interpreted, the Coase theorem requires the presence either of private
property rights or of zero transaction costs, not both.
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his control). It is therefore generally advisable to treat the
constraints established by legal or social institutions separately
from the costs of forming and enforcing private contracts,
which are only part of transaction costs in a broader sense.

Observing property rights via a study of constraints

Depending, then, on the observation we seek to explain and on
the availability of information, inferences about changes in the
three types of rights may be drawn from investigating the
institutional constraints, the constraints of transaction costs, or
both. An alteration of rights effected by law may be identified
not only by the observed changes in law itself, but also by the
efforts devoted to enforcing it. (Thus, a careful specification of
legal constraints may require the examination of an enormous
number of court cases.} Similarly, with respect to transaction
costs, refutable implications can be obtained if we are able to
identify one certain observable situation which entails higher or
lower costs, in total and at the margin, than another. Further-
more, it is not necessary that transaction costs under different
situations be actually measured: ranking these costs in different
circumstances will often suffice. With such a ranking, the test
of any implication derived from it will also serve as a test of the
ranking itself, and the validity of the ranking will be enhanced
by the presence and confirmation of multiple-test implications.
A more useful method, of course, is to propose generalised
functions of transaction costs which may be systematically
applied to a larger number of situations. This task is onerous,
as the current state of the art amply demonstrates.
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VI. FALLACIES IN THE REPORTING OF
OBSERVATIONS

The development of an empirical science may be judged by
one criterion: what fraction of its hypotheses has been tested
against hard evidence? By this measure economics would fail.
In few other empirical sciences are the practitioners so willing
to accept theorems or so reluctant to test the alternative
implications of their hypotheses. Such behaviour is compounded
by the often casual attitude of economists towards the authenti-
cation of their ‘facts’, particularly in social cost.

Using imaginary ‘facts’ to support imaginary policies seems
habitual in the Pigovian tradition. It would be extremely costly
to assess the general reliability of the real-world examples cited
to justify corrective actions by government. To my knowledge,
however, not a single popular example has been supported by
hard evidence. In some cases divergence can be shown between
private and social cost by its traditional measure, The issue is
not divergence itself, but the reliability of the observations used
to illustrate it. If to a significant extent these observations are
untrue, economists have tried to explain things which do not
exist. and have formulated policies largely mapproprlate for
application.

Divergences between private and social costs: two empirical
investigations

(1) Effects of land tenure on agricultural efficiency

I have investigated two widely accepted examples alleged to
exhibit divergences between private and social costs: land
tenure in agriculture, and apples and bees. Pigou devoted more
space to land tenure than to any other example in his discussion
of social cost.! In his view, tenant cultivation is generally less
efficient than owner cultivation owing to defects found in tenure
contracts. These defects may stem from actions which generate
beneficial effects, such as improvements on land made by a
tenant:

‘It is true that a tenant can claim compensation [from his

landlord] for improvements on quitting. But he knows that the
! Economics of Welfare, op. cit., pp. 150-59.
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rent may be raised against him on the strength of his improve-
ments, and his compensation claim does not come into force
unless he takes the extreme step of giving up the farm.’
Alternatively, the actions may be harmful, such as depletion of
the soil by the tenant:
‘Indeed, it is often found that, towards the close of his tenancy, a
farmer, in the natural and undisguised endeavour to get back as
much of his capital as possible, takes so much out of the land that,
for some years afterwards, the yield is markedly reduced.’?
Pigou went on to discuss compensation schemes recognised by
law, their shortcomings, and additional corrective policies.
Having quarrelled elsewhere with the argument in general,?
I do not here attack Pigou’s logic. Although in varying details
the assertion of economic inefficiency in tenant cultivation can
be dated at least as early as Adam Smith, Pigou brought the
focus to bear on social cost. What I challenge here is the
accuracy of the ‘facts’ asserted by Pigou. Using the library
facilities of the University of Chicago, I checked his evidence,
seeking out the sources he cited, the references cited in them,
and so on, until I could go no further. No evidence of inefficient
tenant farming was discovered.

Requirements in testing Pigow’s claim

Anyone seeking to support or refute Pigou’s claim of defective
contracting in agriculture must meet two requirements. First,
the constraints governing agricultural resources in the period
and location where the data are gathered must conform in
essential aspects to those underlying Pigou’s argument; second,
reliable and relevant data must be available. Implicit in
Pigou’s argument is that private ownership governs agricultural
resources. ‘Private ownership’ here does not refer to the ideal-
ised structure of private property rights discussed in Section V,
but rather to
(1) private title to agricultural resources;
(2) exclusivity and transferability of these resources, in some
degree enforced by institutions;
(3) a positive, but not prohibitive, cost in contracting; and

1 Jbid., p. 156.
' Jbid., p. 151.

3 Steven N. S. Cheung, The Theory of Share Tenancy, University of Chicago Press,
Chicago, 1969.
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(4) the absence of regulations severely restraining market
activities.

In view of (4), the use of post-war data is precluded in many
countries by land reform, farm support, and price control
policies. On the other hand, agricultural data are scarce for
the pre-war period. To select a period and a location with the
required constraints and data, pre-war China seems to be the
best choice.

Farmers refute Pigou

In the 1920s and early 1930s in China, arguments against
tenant farming were common, and the desirability of private
land-ownership was frequently debated. Lacking disciplined
economic analysis to support their arguments, several Chinese
organisations and independent writers resorted to empirical
investigations ended in 1935 by the Sino-Japanese War.
But their findings, incorporated by a monumental effort of
Professor J. L. Buck, constituted the most comprehensive body
of evidence relating to agricultural Iand use under unregulated
private property rights that I could find.! Data gathered
without the aid of a definite hypothesis tend to include much
irrelevant material. For our present purpose, however, the
tests we seek to perform do not require a high level of sophisti-
cation, and the findings in China are so comprehensive as to
permit several crucial tests of Pigou’s argument. The data
gathered by separate sources are generally consistent with one
another, which is remarkable considering that the findings
encompass 22 provinces in China over a period of 15 years.

! Under the auspices of the University of Nanking, Buck directed a 40-man team
in the compilation of farming data in China during 1929-36. The original data,
which appear to have passed unnoticed, are available in J. L. Buck (ed.), Land
Utilization in Ching—Statistics—A Study of 16,786 Farms in 168 Localities and
38,256 Farm Families in Twenty-two Provinces in China, 1929-1933 (Nanking:
University of Nanking, 1937). During the preparation of this impressive volume,
Buck wrote the noted Chinese Farm Economy (1930), and Land Utilization in China
(1937), both of which have been distributed by The University of Chicago
Press. However, Buck’s earlier works are also important: An Economic and Social
Survey of 102 Farms near Wuhu, Anhwoi, China (Nanking, 1923) ; An Economic and Social
Survey of 150 Farms, Ychshan County, Hopei, China (Nanking, 1926); and Farm
Ouwnership and Tenancy in China (Shanghai: National Christian Council, 1927).

Surveys by independent writers aside, others have been conducted by organis-
ations, including the Department of Internal Affairs, the Real Estate Burcau,
the National Government Statistics Department, the Executive Yuan, and the
Legislative Yuan,
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(i) The first implication of Pigou’s argument is that the yields

in tenant farms will be significantly lower than in owner farms,

But as Buck observed (China, 1921-25):
‘Contrary to the prevailing opinion that tenants do not farm as
well as owners, a classification according to yields by different
types of tenure shows no significant variation in yields for most
localities, and for the few in which a difference does occur, it is in
favour of the tenant or part-owner as often as for the owner.
... In some places, even, it is evident that the tenants farm better
than the owners.’!

Buck’s data show the following crop indexes per acre: owner
farms, 100 and 101; part-owner farms, gg and 101; and tenant
farms, 103 and 104.2 Similarly, adjusted for fertility grades and
locations, ‘the value of land for the three types of tenure (owner,
part-owner, and tenant) in most cases varies only a few dollars’.3

(ii) A second implication of Pigou’s argument is that agricul-
tural productivity under tenant cultivation will vary according
to the duration of the lease: namely, the shorter the lease the
less productive the farming. This in turn implies that the
shorter the lease, other things equal, the lower the rental value
of land. An investigation (1934) covering a total of g3 prefec-
tures in eight Chinese provinces showed that the distribution
of lease duration was as follows:

29 per cent of the tenant leases indefinite (that is, unspecified
and usually terminable after every harvest);
25 per cent annual leases;
27 per cent from 3 to 10 years;
8 per cent from 10 to 20 years; and
11 per cent perpetual leases.

This distribution shows such a large variation that if lease
duration is a significant determinant of productivity, it will
be revealed in the rental data. Yet in three separate surveys

I Buck, Chinese Farm Economy, op. cit., pp. 156-57.

2 Jbid. Buck’s finding is from a sample of 2,542 farmsin 15 localities, seven provinces,
China. The slightly higher yields per acre in tenant farms are perhaps due to a
higher proportion of paddy fields under tenancy, which Buck did not discern.
Similar evidence is in Buck, Farm Ownership and Tenancy in China, op. cit. -

3 Buck, Chinese Farm Economy, op. cit., p. 156.

¢ These percentages are calculated from data in Department of Real Estates,
China Fconomic Yearbook, 1935, pp. 101-4. A similar investigation conducted in
the same localities 10 years carlier yielded a virtually identical distribution

(ibid.).
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(China, 1930, 1932, and 1936), the data show that in 22
provinces the rental values vary mainly with land grades! and
that share-rent contracts, which generally have shorter lease
durations than fixed-rent contracts, yield slightly higher rental
values than do fixed rents.?
(iti) A third implication of Pigou’s argument is that non-land
inputs committed to farming, including improvements made
on land, are less on tenant farms than on owner farms. Again
the falsifying evidence is strong. Two independent surveys
(China, 1921-24 and 1935) revealed that on tenant farms
landowners owned about 6o to 70 per cent of the housing
assets while tenants owned about 75 per cent of the draft
animals and g5 per cent of the farming equipment. Except for
the value of housing (higher on owner farms), these surveys
show roughly the same total values of non-land assets on
owner as on tenant farms.® Not only were permanent improve-
ments routinely stipulated in tenant contracts, but enforcement
efforts by landlords were also evident.* Indeed, the kinds of
activities which Pigou visualised as defectively contracted, or
beyond the scope of private coniracting, are precisely the
activities stated in every written contract that I could find.?
Moreover, the compensation schemes which Pigou proposed to
legislate were incorporated in the adjustments of rental pay-
ments:
‘The percentage of total receipts for the landlord varies from
247 per cent, , . . where small rents are demanded to 666 per
cent, . . . where the cropper system prevails and where the land-
lord furnishes everything but labour and routine management.’*
Similarly, according to another survey conducted in four
provinces (China, 1934), an average rental percentage of 5598
1 Department of Internal Affairs, Public Reporis of Internal Affairs, 2, vols. 1 and 2
(1932). See also Legislative Yuan, Statistical Monthly, 2-5 (1930).
2 Department of Real Estates, China Economic Yearbook, 1936, pp. G62-83.
3 National Government, Statistics Department, Statistical Analysis in Tenancy
System in China (1942), pp. 99-116.
¢ Cf. Pe-Yu Chang and Yin-Yuen Wang, Questions of Farm Tenancy in China
(1943), p. 49; also Ching-Moh Chen, Land Rents of Various Provinces in China
(1936); Chi-Ming Chiao, A Social and Economic Study of Farm Villages in China
(1938); and China Economic Research Department, Source Materials of Recent
Chinese Agricultural History (1957), pp. 89-95.
¢ Sample tenancy contracts can' be found in National Government, op. cit., p. 54;
and Chang and Wang, op. cit., pp. 63-64.
8 Buck, Chinese Farm Economy, p. 149. The rental shares provided are averages of
sample farms in 11 localities in China (1921-25), and the 66-G per cent cited is
purely incidental.
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was found on tenant farms where landlords provided seeds,
fertilisers, and bullocks, as compared to an average of 46-37 per
cent where the tenants provided these non-land inputs.!

The evidence thus disputes Pigou’s claim of inefficient tenant
farming. Although private and social costs may yet diverge in
tenant farming, the Chinese experience indicates that it is not
in any of the forms Pigou claimed. This is not to say that the
‘deficient’ tenure arrangements which he asserted may not have
existed in the locations of his reference. But if they did, the
constraints governing farming and contractual decisions in
those locations must have conformed neither to those in China
(1921-35) nor, according to my interpretation, to those
Pigou implicitly employed in his analysis. In other words,
Pigou has erred either in reporting the observations or in
specifying the constraints.

The lack of significant variation between owner and tenant
cultivation in the data presented does not imply that the costs
of negotiating and enforcing tenant contracts in China or else-
where are trivial, or that they will not affect observations in
some decisive ways. But, while recognising these transaction
costs, we must not jump to the conclusion that tenant farming
will be less productive than owner farming. Whether transac-
tion costs will significantly affect behaviour depends upon their
impact on resource use af the margin. With or without such costs,
maximisation may imply the same marginal equality: namely,
for the use of crucial farming resources the marginal return to
the input committed equals its marginal opportunity cost. If
so, the data on resource use will exhibit little variation among
different tenure arrangements. It is true that transaction costs
incurred are generally higher with tenant than with owner
cultivation, but there is no reason to predict that they are of
such proportion or nature that they significantly affect resource
use at the crucial margin. Under the constraints of private
property rights in agriculture, transaction costs chiefly affect
the choice of alternative tenure arrangements.? Furthermore,
given the portfolios of farming assets chosen by individuals, the
gains from tenant farming must, by definition, have exceeded
the increases in transaction costs when some of the assets were
contracted out.

! These averages are calculated from Chen, op. cit., pp. 102-3.

3 Steven N. S. Cheung, ‘Transaction Costs, Risk Aversion, and the Choice of
Contractual Arrangements’, Journal of Law and Economics, April 1969, pp. 23-42.
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(2) The case of the apples and the bees

When Professor J. E. Meade introduced the widely accepted
example of divergence between private and social costs in
apple farming and beekeeping, it was not clear whether he
used it as a factual case or only allegorically to illustrate some
theoretical points.! Yet my impression from reading the
subsequent literature and from talking to economists is that
this example has been taken at face value. Meade refers to
‘the case of an unpaid factor, because the situation is due
simply and solely to the fact that the apple-farmer cannot
charge the beekeeper for the bees’ food . . .’* The ‘under-
production’ of apples as a result calls for subsidisation of apple
farming. Moreover, the ‘unpaid factor’ may be of a reciprocal
nature, and this would call for not only subsidies but also taxes:
‘While the apples may provide the food of the bees, the bees may

fertilise the apples. . . . we can obtain formulae to show what
subsidies and taxes must be imposed . . .’.®

Beckeepers refute Meade

In 1972 I conducted a field investigation in the State of
Washington, one of the largest apple-growing areas in the
world. Refutation of Meade’s ‘unpaid factor’ was provided by
the contractual arrangements that have long been routine
between farmers and beekeepers. But to clarify the observations
on pricing and contractual behaviour, my investigation included
a study of the physical and biological aspects of bees and of
the related flowering plants, and covered a sample of nine
Washington beekeepers managing around 10,000 colonies and
serving approximately 200 farms. The data were drawn pri-
marily from apiary and pollination contracts, from the account-
ing records of beekeepers, and from conversations with bee-
keepers and farmers. Contrary to what most of us have thought,
apple blossoms yield little or no honey. But it is true that bees
provide valuable pollination services for apples and other
plants, and that many other plants yield lucrative honey crops.
Thus a major effort was directed to investigate the varied
volumes of nectar flows and pollination requirements of plants.

Introducing the analysis of the observed pricing behaviour,
I wrote:

‘It is easy to find conclusive evidence showing that both nectar and

pollination services are transacted in the market-place: in some cities

1 Meade, op. cit. * Ibid., p. 57. * Ibid., p. 58.
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one need look no further than the yellow pages of the Telephone
Directory. But the existence of prices does not in itself confirm
efficient allocation of resources.

It is, therefore, necessary to demonstrate the effectiveness of
the market in dictating the use of even those resources—bees,
nectar, and pollen—which, admittedly, are elusive in character
and relatively insignificant in value. . . . I shall not attempt to
estimate the standard sets of marginal values which an eflicient
market is said to equate: the burden of such a task must rest upon
those who believe the government can costlessly and accurately make these
estimates for the imposition of the ““ideal” tax-subsidy schemes.
Rather, 1 offer below an analysis based on the equimarginal
principle. To the extent that the observed pricing and contractual
behaviour fails to falsify the implications derived from this
analysis we conclude that (1) the observed behaviour is explained,
and (2) the observations are consistent with efficient allocation
of resources.” (Italics added.)

To this end, a theoretical analysis was made of the reciprocal
process in which a beekeeper is able to extract honey from the
farm to which he renders pollination service. The polar cases
were also analysed: where bees are employed only for the
extraction of honey or only for pollination. The analysis treated
pollination services and honey yield simply as components of
a joint product generated by the hive. That is, the rental price
per hive received by a beekeeper for placing his hives on a farm
may be paid in (a) honey (which may be positive or negative),
or (b) a money fee (always positive if only for pollination
service and always negative—an apiary rent paid fo the farm
owner—if only for honey extraction), or (c) a combination of
these. The value of the marginal product of a hive is the
aggregate of the marginal nectar product and the marginal
pollination product. Under competition, the value of the mar-
ginal product of a hive will be the same on every farm and, in
turn, will equal the rental price per hive and the marginal
(opportunity) cost of producing and keeping the hive. The
statistical results supporting this analysis are in a Note at the
end of this Section (p. 65).

Costs of information and government action

\

The investigation of beekeeping wvis 4 vis farming reveals
another weakness in the traditional argument for corrective

! Steven N. S. Cheung, ‘“The Fable of the Bees: An Economic Investigation’,
Journal of Law and Economics, April 1973, p. 19.
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government actions. The resources employed in pollination
and nectar extraction are insignificant in value and, given that
farmers could easily keep bees themselves, the gain from con-
tracting with specialist beekeepers is trivial. Some farmers,
particularly on larger farms, keep bees themselves. But suppose
that, instead of private contracting, the government were to
introduce tax-subsidy schemes to regulate beekeeping and
farming. To calculate the proper rates of such ‘ideal’ schemes
requires knowledge of the marginal value of honey and pollina-
tion. Entomologists would testify that to obtain this knowledge
would require repetitive and costly experiments. To develop a
reliable estimate of the marginal schedules of even one type of
farm is costly. In the State of Washington alone, 20 or 30
types of farms differ sufficiently so that each might call for a
specially tailored scheme of tax or subsidy. Casual empiricism
suggests that in beekeeping and farming the cost of devising
these schemes, let alone the cost of administering them, would
exceed the contracting gain many times.

Would it be equally costly to determine the schedules of the
marginal values under private contracting? The answer is that
the market does not require this knowledge in directing resource allocation.
As a business man, the farmer is continuously experimenting,
imitating others, and constantly seeking ways to increase his
wealth. Counting money in alternative situations may alone
generate sufficient information for his purpose. The equi-
marginal principle may be totally irrelevant to his decision-
making, and knowledge of the schedules of marginal produc-
tivities may be as unnecessary to him as knowledge about the
chemical formula of his soil.

What he requires for making money bears absolutely no
relation to what is required by the economist who theorises
about why the farmer behaves as he does. The equimarginal
principle is a tool, invented for that purpose by the economist,
to mesh observable changes in constraints into gear with
observable changes in behaviour, so that ‘constrained maximis-
ation’ becomes formally operative. No part of this paradigm
requires that marginal schedules should themselves be observed,
or that individual decisions be based on knowledge of them.

Therefore, to evaluate the usefulness of the theory, the
criterion is not the reality of the marginal schedules, but
whether the implications we derive from it are testable and
confirmed by evidence. And to evaluate the success of the
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farmer or the beekeeper (or any entrepreneur), the criterion is
not his knowledge of the marginal values, but whether he makes
enough money to survive in business.* The wealth of an entrepreneur
is part of society’s wealth; thus any private decision error which
results in a loss in wealth imposes a cost on society. In the
contractual employment of bees, the contracting costs include
those of forming the contracts and of whatever losses may
derive from erroneous contractual decisions. Since the gains
from such contracting are trivial, the contracting costs are, by
definition, even more insignificant.

The situation is very different if private contracting is to be
replaced by tax-subsidy policies. Since the constraints on
government decisions differ from those on private parties, the
options of choice also differ. In government activity, making a
pound more or a pound less no longer serves the same guide-
lines as in private decision-making. The government, too, may
count pounds in different situations, but, now that no-one has
an exclusive right to the money, this counting will not be based on
the same incentive as for private gain. In other words, counting
pounds for keeps is frequently the least costly method to obtain
information for wealth-maximising decisions, a method uniquely
consistent with the constraints of private property rights. If this
method of obtaining information is not used, devising ‘ideal’
tax-subsidy schemes, in the example of farming and beekeeping,
requires government to assess the marginal-value schedules.

The costs of private contracting are not always and neces-
sarily lower than the costs of deriving and enforcing public
policies to achieve the same end. What is true of the bees
should not be generalised to all other economic activities.
Indeed, it is safe to assert that governments do not exist without
economic reasons, although again no convincing analysis has
identified the kind of activities for which the government
enjoys cost advantages over the market. But any government
action can be speciously justified on efficiency grounds by the
simple expedient of assuming that transaction costs in the
market are high and that costs of governmental control are low.
The use of such arbitrary (often implicit) assumptions, a
routine practice in the traditional analysis of social cost, is
appropriate neither for economic explanation nor for policy
formulation.

1 Armen A. Alchian, ‘Uncertainty, Evolution and Economic Theory’, Fournal of
Political Economy, June 1950, pp. 211-21.

[64]



SOCIAL COST

Economists’ imagination and the real world

In land tenure and in the activity of bees the alleged deficiencies
of market arrangements are not supported by the evidence.
Henry Sidgwick’s classic example of the lighthouse as a public
good from which users who will not pay cannot be excluded
hasrecently been opened to question.! Similarly, I contend that
problems of environmental degradation diverge in essential
aspects {from what economists seem to believe. Even a close
look into various forms of real-property transactions confirms
that such factors as barking dogs and crying babies are duly
considered in rental contracts for apartments, and that cleanli-
ness and quietness are routinely valued in pricing. The charges
laid at the door of economists for their cavalier attitude
toward the facts are not insignificant, as I conclude in my
study of the bees:

‘I have no grounds for criticizing Meade and other economists
who follow the Pigovian tradition for their use of the bee example
to illustrate a theoretical point: certainly, resource allocation
would in general differ from what is observed if the factors were
“unpaid”. My main criticism, rather, concerns their approach
to economic inquiry in failing to investigate the real-world
situation and in arriving at policy implications out of sheer
imagination. As a result, their work contributes little to our
understanding of the actual economic system.’®

NOTE TO SECTION VI
An Empirical Study of Beehive Rentals

The chief statistical result'was drawn from a study of 13 flowering
crops, with varying numbers of beekeepers and farmers taking part
in the cultivation of each. Among a number of implications tested,
two related ones are particularly important. The first is that the
rental price per hive is roughly the same among diflerent uses in
different farms, regardless of drastic variation in the nectar flows
and the pollination requirements of the plants. The coefficient of
variation of the rental prices of hives used only for pollination
services is 0-035. When the computation is extended to include
honey extraction, with honey yields converted into monetary terms
and added to the pollination fees, the coeflicient of variation is
0042. We may compare these coefficients of variations with those

1 R. H. Coase, ‘The Lighthouse in Economics’, journal of Law and Economics,
October 1974, pp. 357-76. o

# Cheung, ‘The Fable of the Bees . . ." 0p. cit., p. 33.
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cited by Professor George Stigler:! automobile prices (0-01y) and
anthracite coal prices (0'068). Not only are the ‘unpaid factors’ in
practice paid, but also the variation in unit payments under
different farming conditions is so slight that the allocation of hives
and nectar flows approximates that of a smoothly functioning
market.

A second, and more illuminating, implication is that an inverse
relationship exists between the pollination fee (hive rental in
money) and the expected honey yield (hive rental in kind). Again,
the supporting evidence is strong. Letting xo be the total rent per
hive, x, be the rent paid in money, and x, be the expected rent
paid in nectar,® the variance of x, is broken down to

o*=c'+o*+2 Cov (x;, x,).
xO 1 2
For any particular farm, either x; or x, may be positive or negative.
Since a hive has different alternative values in different seasons, the
data for spring and summer are separated. For the spring season,
the corresponding values of the above equation are

0166 =1-620 +2:317—3771.

The coeflicient of correlation between x; and x, is —0-973. For the
summer season, the values corresponding to the above equation are
0-806 =5-414+6:183—10-791.

The coefficient of correlation between x; and x, is —0-933. The
testing of other implications, for which I refer the reader to the
lengthier paper,® further confirms that the value of marginal

product per hive, the rental price, and the marginal cost of produc-
ing and keeping the hive all tend to be equated.

! “The Economics of Information’, Journal of Political Economy, 1961, p. 213.

% That is, Xo=x,+ X;. The corresponding values for the spring (chiefly pollination)
season are $9-65=89-02+%0-64; the corresponding values for the summer
(chiefly honey) season are $8-07=§1-30-+$6-77.

3 Cheung, ‘The Fable of the Bees . . .’, 0p. cit.
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VII. CONCLUSION

I have set forth the basic concepts on social cost, analysed
two common fallacies in the associated arguments for corrective
public policies, and discussed the conditions required for the
interpretation of economic behaviour. The common fallacies
are that

(i) the constraints assumed have largely been invalid, and
(i) the observations reported have often been incorrect.

These, no doubt, have hindered the advancement of economics
as a behavioural science. My criticism of the analyses in the
Pigovian tradition should not be construed as an argument
against government control. The thesis here is simply that any
valuable application of economic theory must rest upon careful
empirical investigation lo ensure that the facts are true, that the hypotheses
are testable, and that the tests are performed.

Analyses designed to assist policy-making need not be
inconsistent with those designed to interpret behaviour. Any
analysis which predicts the outcomes of a given policy will
throw light on its desirability. Thus the fallacies regarded here
as having marred the interpretation of behaviour cannot be the
result of analyses of policy. Perhaps the fallacies have derived
from the economist’s attempt to describe the world as it ought
to be instead of the world as it is; perhaps the costs of careful
research are prohibitively high; or perhaps economists are
seeking recognition from government.

In the domain of a behavioural science, however, the
pertinent question becomes not whether economists should
participate in policy-making, nor whether economic analysis
could be useful in guiding policy decisions, nor whether econom-
ists have helped shape the world. The question is rather why
public policies exist in the way they do, and why they vary in
different economic systems. The answer to this question of the
economic interpretation of political behaviour requires an
understanding of the real-world constraints relevant to govern-
ment decision-making. A recent shift of interest in that direc-
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tion,! and a growing recognition of the importance of the
analyses of government behaviour in the theory of public
choice, the economics of politics, presage a new momentum in
the development of economics, particularly in industrial organ-
isation, public choice, and economic history. Although it lags
by half a century behind Professor Pigou’s pioneering works on
social cost, the trend is encouraging.

! [The main elements in the new direction in economics are indicated and analysed
in The Economics of Politics, Readings 18, IEA, 1978.—Ep.]
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A central element of the ‘Cambridge tradition’ of economics,
handed down from Alfred Marshall' to A. C. Pigou? and
J. M. Keynes,® is the idea that the study of economics is
concerned (in Pigou’s words) with ‘fruit as well as light’: the
formulation of rules for government policy as well as the
scientific explanation of economic behaviour. The main ‘fruit’
of Pigou’s labours as an economist was his highly influential
analysis of divergences between private and social costs. In
this country, Pigou ranks second only to his protégé John
Maynard Keynes in his influence on opinion, at least among
economists, on the appropriate agenda for government policy
and intervention.
Was Pigou’s ‘fruit’ without blemish?

1 Professor of Political Economy at the University of Cambridge, 1885-1908.
* Successor to Marshall's Chair in 1908.

# Lecturer in Economics, University of Cambridge, 1908-20; elected Fellow of
King’s College, Cambridge in 1909; appointed Bursar of King’s College in

1924.
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I. THE PIGOVIAN FORMULA

Pigou’s contribution to the economic theory of government
policy was based on armchair theorising rather than empirical
investigation. He diagnosed that the ‘private’ costs (to the
individual decision-maker) of an activity could diverge from
its ‘social’ costs (to the decision-maker and other members of
society). The ‘external cost’ or ‘external diseconomy’ was the
social cost minus the private cost. A divergence between
private benefits and social benefits likewise gave rise to an
‘external benefit’ or ‘external economy’.

Each individual bases his decisions on the private costs and
benefits that confront him—the costs and benefits to himself,
not to society. The rational individual will thus not take into
acount the external ‘effects’ (costs or benefits) of his actions,
But the rule for maximum social efficiency in the allocation of
resources, known as the Pareto rule,® is that each activity
in society should be adjusted to the amount at which the
marginal social benefit equals the marginal social cost. Thus
Pigou concluded that, where private and social costs (or
benefits) diverged, private decision-making through market
trading would lead to a misallocation of resources. The impli-
cation of Pigou’s analysis was that government must intervene
to correct such externalities, commonly referred to as ‘market
failures’. As a recent textbook puts it:

‘as no attention is paid to these side-effects [i.e. externalities] in

the market economy, the government must intervene with taxes

and subsidies, regulation or other corrective measures in order to
attain social efficiency’.®

Note the ‘must’—this was the general thrust of the Pigovian
analysis and deduction for policy.

Arthur Pigou and Tom Cobbleigh
Pigou’s analysis of social cost has had enormous influence since

1 After Vilfredo Pareto, the Italian economist who originated this criterion for
the optimal allocation of resources.
t P, Bohm, Social Efficiency: A Concise Introduction to Welfare Economics, Macmillan,
London, 1974, p. 32.
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its presentation in the early part of this century.! It has been,
and is still being, handed down to generations of economics
students in the textbooks. Professor Paul A. Samuelson’s
world-famous introductory text, Economics, instructed its
readers as recently as 1973 that:
‘Whenever there are externalities, a strong case can be made for supplanting
complete individualism by some kind of group action. . . The reader can
think of countless . . . externalities where sound economics would
suggest some limitations on individual freedom in the interests of
all.’? (Ttalics in original.)

And also that:

‘Since no one profit-maker has the incentive, or indeed the power,
to solve problems involving ‘“‘externalities”, here is a clear case
for some kind of public intervention.’?

Numerous other examples of such statements can be cited.
Here are two more from recent textbooks for students:

‘Where such external effects are important, a strong case can be
made for public intervention, ranging all the way from regulation
to subsidies and taxes, and, as in the case of public education,
direct provision of the goods and services by the state.’

And

‘market prices . . . are simply unreliable indicators when there are external-
ities. That . . . is the justification for government assuming the
responsibility to have such externalities taken into account in
production and consumption’.® (Italics in original:)

Obeisance in public debate is also now almost always made
—though usually only vaguely—to the notions of social costs
and benefits whenever government intervention is advocated.
In Britain the social costs/benefits argument has been advanced
as a justification for government action in:

- pollution controls and regulations

- town and country planning

- nationalisation of industry

~ ‘free’ provision of health, welfare, and education services

' A. C. Pigou, Wealth and Welfare, Macmillan, 1912; The Economics of Welfare,
Macmillan, 1920.

? Economics, McGraw-Hill, New York, 9th Edn., 1973, p. 475.
S Ibid., p. 817.

4 R. T. Gill, Economics: A Text with Included Readings, Pacific Palisades: Goodyear,
1973, p. 728.

5 R. S. Eckaus, Basic Economics, Little, Brown: Boston, 1972, pp. 88-9,
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- control of TV and radio broadcasting

- industrial subsidies and job ‘creation’ measures

— protection of ‘infant’ (supposedly prodigy) and ‘senile’
(supposedly rejuvenatable) industries '

- refuse collection by local authorities

- seat-belt legislation

- oil and mineral exploitation

- subsidies to the arts

- grants for R & D work

- agricultural protection

- keeping loss-making railway branch-lines and bus routes
going

- ‘rescue’ operations of large, failing companies (British
Leyland, et al.)

- government purchase and free loan to users of prototype
machine tools

- and Uncle Tom Cobbleigh and all . . .

The Pigovian social cost argument, carried to its logical
conclusion, can be deployed as an argument for government
intervention in anything and everything. For uncontracted or
external effects are a pervasive phenomenon of social life.
Walk down any street and you will be confronted with a vast
number of external effects:

- the pleasing sight of a well-kept garden

- the noise of children playing,

- exhaust fumes from passing cars,

— the smell of cooking,

- a pretty girl passing by,

- the roar of the traffic,

- canine deposits underfoot,

— the jostle of the crowd,

- advertisements on bill-boards (sometimes garish, sometimes
informative and useful),

- and so on.

The simple Pigovian policy formula, carried to the logical
extreme, implies that government should intervene, every
second of our lives, to correct these myriads of externalities that
surround us all the time.

This implication does not accord too well with common
sense. If governments intervened to correct every externality,
the entirety of the national effort would be eaten up many
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times over by resource-consuming intervention—and there
would be no market activities left for ‘correction’! The old grey
mare of the economy would collapse under the weight.

Common sense suggests there is something fundamentally
wrong with the simple Pigovian policy formula.
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II. THE FLAWS IN THE PIGOVIAN ANALYSIS

Enter R. H. Coase and the ‘Chivirla’ School

Starting with a seminal analysis by Professor R. H. Coase of
Chicago University published in 1960, economic research has
exposed the major flaws of the Pigovian analysis of social cost.
This re-examination must be credited largely to the endeavours
of the practitioners of two recently-emerged, fast-developing
and interconnected branches of economic analysis, The first
is the property rights paradigm, erected by economists such as
Professors Ronald Coase (at Chicago) and Steven Cheung (of
the University of Washington), and Professors Armen Alchian
and Harold Demsetz at the University of California at Los
Angeles (UCLA). The other branch is public choice theory, led
by economists such as Professors James Buchanan, Gordon
Tullock and Richard Wagner based at the Center for the
Study of Public Choice at Virginia Polytechnic Institute and
State University. Both of these new areas owe their development
mainly to the work of US economists. The IEA has contributed
earlier to bringing these developments to the attention of a
British readership.?

The property rights and public choice analyses have de-
veloped separately, but they are unified by a fundamental
similarity of their basic hypotheses and methodology. Little
violence is done to their respective positions—even if it is to
the English language—if we talk of them, compositely, as the
‘Chivirla’ school of economic analysis (‘Chivirla’ is the acronym
arrived at by conflating the names of the universities at which
these developments of economics have primarily taken place:
Chicago, Virginia, UCLA).

Reflection on the central propositions in Professor Cheung’s
1 R, H. Coase, ‘The Problem of Social Cost’, Journal of Law and Economics, October

1960, pp. 1-44.

i For example, Armen A. Alchian, Pricing and Society, Occasional Paper 17, 1967;
Gordon Tullock, The Vote Motive, Hobart Paperback 9, 1976; J. M. Buchanan,
The Inconsistencies of the National Health Service, Occasional Paper 7, 1965;
William A. Niskanen, Bureaucracy : Servant or Master?, Hobart Paperback 5, 1973;
Ralph Harris and Arthur Seldon, Not From Benevolence . . ., Hobart Paperback 10,
1977.
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text will emphasise their implications for public policy and
introduce further conclusions arising from research in the
economics of property rights and public choice theory.

1. The fundamentals: attenuation of property rights and
transaction costs in the generation of external effects

In his 1960 paper, Professor Coase showed in a remarkable
tour de force of legal-economic analysis that, contrary to the
Pigovian position, an external effect did not give rise to a
misallocation of resources, provided there were no barriers to
trade between its producer and consumer. If there are no
transaction costs, and property rights are well-defined and
enforceable, the producer and consumer of the externality
would have the familiar market incentive to negotiate a
mutually beneficial trade between themselves and thus ‘in-
ternalise’ (in effect, remove) the externality. The gains from
such a trade would be maximised at the point where the
marginal social cost was equal to the marginal social benefit.
There would therefore be no misallocation of resources.

Consider a factory adjacent to a stream. The operation of the
factory gives rise to a waste liquid, but to dispose of it vig the
stream the factory-owner must obtain the permission of the
stream-owner, whose fishing would be adversely affected by
the pollution of the factory. He could do this by compensating
him. The solution would thus be found in the market. The
factory-owner would find it profitable to pay (‘bribe’) the
stream-owner up to the volume of waste emission where the
marginal benefit to the factory-owner (of disposed waste) was
equal to the marginal cost (in reduced fish stock) to the owner
of the stream.

A further, and revelatory, implication of Coase’s analysis—
known as the neutrality theorem—was that, under the assumed
conditions of no barriers to trade, the outcome of the trading
process would be the same, whether it was the producer or
consumer of the externality who held the property right veto
over the use of resources.! Suppose it were the factory-owner
who had the legal right to use the stream for disposal of waste,
while the other party retained only the fishing rights in the
stream. It would be the fisherman who would be willing to pay
(‘bribe’) the factory-owner to reduce the amount of waste

! Assuming that changes in the distribution of wealth do not alter the pattern of
demand.
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pumped into the stream, up to the point where the marginal
benefit of better fishing equalled the marginal cost of disposing
of the waste in another way. The result is the same as before:
the market provides (or could provide if it were allowed) the
solution by yielding the price at which the pollution is at least
offset by the addition to output of goods and services.

The Coase analysis knocked the supports from under the
Pigovian analysis, and pointed to entirely different implications
for public policy. First, where there were no barriers to trade
between the producer and consumer of an externality, govern-
ment intervention is not called for because a ‘bargaining
solution’ would emerge: the externality would be ‘internalised’
by trade between the affected parties, as shown by Professor
Cheung in his study of the trade in pollination services of bees
(above, Section VI).

Second, it implied that the real trouble with social cost is
not externalities (uncontracted effects) per se, but rather
barriers to trade in the form of high transaction costs and
attenuations of property rights that prevent a ‘bargaining solu-
tion’ from emerging. The policy implications of this conclusion
are discussed later.

2. Externalities are reciprocal

Pigou’s analysis concentrated on the producer of the external
effect. Likewise, his proposed solution was to be applied
unilaterally to the producer. With an external diseconomy, the
producer should be subjected to a tax equal to the size of the
divergence between marginal social and marginal private
costs, With an external economy, the producer should be given
a subsidy equal to the difference between marginal social and
marginal private benefit. The intention, in both, was that the
full social costs or benefits should impinge on the producer of
the externality.

Coase showed that an externality embodies a reciprocal
relationship between fwo parties, the producer and the con-
sumer, and that the consumer cannot be ignored in the analysis
of, or policy on, externalities. Professors J. M. Buchanan and
W. C. Stubblebine,! and Dr Ralph Turvey,? developed further
the implications of Coase’s analysis. They showed that the

! ‘Externality’, Economica, November 1962, pp. 371-84.
® *On Divergencies between Social Cost and Private Cost’, Economica, August 1963,

pp- 309-13.
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Pigovian solution for an externality—a tax or subsidy im-
posed unilaterally on its producer—did not result in an optimal
allocation of resources, because the behaviour of the consumer
of the externality has to be altered as well. If an optimal
allocation of resources is to result from an external diseconomy,
not only must the producer of the externality take into account
the costs imposed on the consumer, but the ‘consumer’ must
also take into account the costs imposed on the producer
(i.e., benefits forgone) by any reduction of his activities
resulting from the tax. And the ‘consumer’ will not do this
unless a ‘tax’ is imposed on him for securing the benefits of the
reduction in the externality.

The use of taxes and subsidies by government to correct for
externalities requires not unilateral tax/subsidisation on the
producer(s) of external effects but bilateral taxation/subsidisa-
tion of both the parties to the effect. In other words, the use of
taxes and subsidies to correct for externalities could be ad-
ministratively very complex—and costly. This conclusion is
discussed further in 4 (below).

(Recently Professors S. A. Y. Lin and D. K. Whitcomb have
sought to defuse this criticism.! They show, in a mathemati-
cally-advanced treatment, that it would be possible in principle
for government to operate a unilateral tax or subsidy scheme
to correct for externalities. Their model assumes, however, that
both firms and government have perfect and costless informa-
tion, and also that the costs of policing are zero. The absurdity
of the model is that, if these conditions were true, there would
be no need for government intervention to correct for externalities. A
‘bargaining solution’ would automatically emerge for every
externality: they would all be internalised by trade.)

3. Jointly-supplied external benefits and costs

Many external effects have both cost and benefit elements to
them—as in Professor Cheung’s examples of airports and
neighbourhood schools (above, Section III). A Pigovian tax/
subsidy solution for such externalities would be even more
administratively complex—and costly.

4. The administrative costs of government correction of
‘market fatlure’
An implicit—but clearly untrue—assumption of the Pigovian

1 ‘Externality Taxes and Subsidies’, in S.A.Y. Lin (ed.), Theory and Measurement
of Externalities, Academic Press, New York, 1976, pp. 45-60.
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analysis is that the cost of administering government interven-
tion is zero (Cheung, Section |VI). Especially important is the
information cost of government intervention. Economists do not
always tell students and the public—or remind themselves—
that the price system in the market is a relatively cheap means
of producing and transmitting information. It uses,

Sirst, the highly-specialised and personal knowledge possessed
by individuals about their own preferences and circum-
stances;!

second, a simple means of testing for the reliability of informa-
tion about consumer preferences—the test of voluntary
acceptance in the market-place;? and,

third, a simple means of business deciston-making—the yard-
stick of profit and loss.

Corrective government (non-market) actions cannot use these
low-cost means of acquiring information. Furthermore, to
calculate the ‘ideal’ (inefficiency-erasing) size of tax/subsidy
necessary to offset an external cost/benefit precisely, the
government would require perfect information of the marginal
social benefits and costs to all parties. The informational
requirements—and their costs—are far larger than those of the
price system.

Moreover—and this is the decisive consideration—the costs
of administering ‘ideal’ government correction of externalities
would often dwarf the potential gains to society.

5. Externalities arising from government ‘correction’ of externalities

It is often difficult, as Coase argued, to devise government
corrections of externalities that do not themselves create other
externalities. The Concorde supersonic airliner was heavily
subsidised from tax funds on the ground, amongst others, that
aircraft production is an advanced-technology industry that
generates diffuse external benefits for other parts of the econ-
omy in ‘technological spin-off’. This argument is highly doubt-
ful in any event in terms both of its logical foundations and
quantitative importance.? But there has been massive public
1t F. A. Hayek, ‘The Use of Knowledge in Society’, American Economic Review,

September 1945, pp. 519-30, reprinted in Hayek, Individualism and Economic
Order, University of Chicago Press, Chicago, 1948.

2 H. Demsetz, ‘Contracting Cost and Public Policy’, in Joint Economic Committee,
The Analysis and Evaluation of Public Expenditures, Washington DC.

3 K. Hartley, 4 Market for Aircraft, Hobart Paper 57, IEA, 1974; and J. Jewkes,
Government and High Technology, Occasional Paper 37, IEA, 1972,
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controversy both in the UK and the USA about the (alleged)
external costs of the Concorde in noise and atmospheric
pollution.

6. The motives of government: economic eunuchs?

Another implicit assumption of the Pigovian analysis is that
the political actors in government who devise market-correcting
measures are ‘economic eunuchs’ who act solely to maximise
social efficiency without regard to their own utility, power,
prestige, income or vote appeal. This is another highly un-
realistic assumption. Although the Roskill Commission’s cost-
benefit study! had suggested that Cublington was the least-
cost site for the Third London Airport, the lobbying pressure
from groups in the area led the government to drop this
recommendation in favour of the Foulness site, where the anti-
airport lobbying had been weaker and less well-organised.

A more useful hypothesis in the explanation of government
behaviour in real life than the Pigovian ‘eunuch’ assumption
is that the anticipated effect on voter behaviour is an important
(if not dominant) element in the choice calculus of govern-
ments. If government behaviour is determined by vote con-
siderations,. the political mechanism will lead to the selection
of ‘ideal’ market-correcting government interventions only in
the case where all political decisions require the unanimous
consent of the electorate., If the choice by government (or
decisions in a referendum on a single issue) is conducted under
a simple majority voting system, the process of political choice
.may lead to the selection of government policies that fail to
maximise social welfare.?

7. The motives of intervention agencies

The weakness of the Pigovian ‘eunuch’ assumption about
political behaviour is reinforced by the'fact that the bureaucrats
who manage intervention agencies to ‘correct’ market external-
ities have their own goals, independent of and separate from
those of their political masters and the electorate. If, as Professor
W. A. Niskanen has argued,® power, prestige and income tend
to be related to the size of the agency, bureaucrats have an

! Commission on the Third London Airport, Papers and Proceedings, Vol. VII,
1970, and the Commission’s Report, HMSO, London, 1971.

2 These points are further developed by J. M. Buchanan in ‘The Coase Theorem
and the Theory of the State’, Natural Resources journal, 1973, pp. 579-94.

3 Bureaucragy—Servant or Master?, Hobart Paperback 5, IEA, 1973,
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incentive to expand the size of their budget allocation/agency.
This will lead to ‘over-correction’ of externalities and an
inefficient allocation of resources.

The Pigovian policy formula is thus dangerously over-
simplistic as a rule for government policy on externalities.
Furthermore, the ‘Chivirla’ analysis points towards some
different conclusions for policy-making. They are discussed
here in the context of the ‘problem of the commons’: the
tendency to over-utilisation of resources when there is un-
restricted access to them.
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I11. THE ‘PROBLEM OF THE COMMONS’: A PRIVATE
PROPERTY SOLUTION?

Why are all externalities not ‘internalised’ by trade? The
answer, provided by the ‘Chivirla’ analysis—and obscured by
Pigou’s—isthat high transaction costs may emasculate property
rights and prevent the emergence of a ‘bargaining solution’.
Externalities, in short, arise not from ‘market failures’, but
rather from the obstruction to market trading of high transac-
tion costs.
In general, transaction costs take four main forms:

the cost of acquiring information,

the cost of negotiating the price to be paid,

the cost of charging for the use of resources, and

the cost (or impossibility) of excluding ‘free riders’ from
consuming resources they have not provided or paid for.

‘The bulk of externality examples’, Professor R. O. Zerbe has
argued, ‘arise from situations in which exclusion costs are high’,?
rather than from the other types of transaction costs. This is
especially true in externalities affecting the natural environ-
ment.

Difficulties in excluding people who will not pay arise, in
turn, from either the lack (or attenuation) of private property
rights or from the costs of enforcing a private property right.

Environmental and conservation problems have to be seen
in this light. All the most serious issues that environmentalists
warn us about:

atmospheric and oceanic pollution,
the conservation of whales and other species threatened by
extinction, .
the encroachment of the desert in the world’s semi-arid
regions, and others—
involve resources (the air, the sea, the land, or their inhabitants)
in which private property rights are either considerably

1 “The Problem of Social Cost: Fifteen Years Later’, in S. A. Y. Lin (ed.), op. cit.,
p- 32.
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attenuated, ill-defined, or non-existent.! Indeed, the air and
the sea are classic examples of the polar opposite of private
property—they are ‘common-property’ (or ‘common-access’)
resources, to which everyone has equal access, so that they are
rationed and used by the arbitrary device of ‘first-come,
first-served (used)’.

The serious problems of the environment and conservation
exist where there is common, and not private, ownership. In
Africa, for example, lions have been treated in the past as
common property—‘fair game’ for anyone—with the result
that their numbers have fallen drastically during the 2oth
century. But in the UK lions are reared and held under
private ownership (in game parks and zoos), and the British
lion population has boomed. Indeed, British game parks are
now exporting their surplus lions—to Africa! This is ‘taking
coals to Newcastle’ with a new twist.

An implication for conservation policy is that an alternative
to government intervention could be investigated: enabling
the market to work by removing attenuations of private property
rights, where possible. Government may thus have a role to
play in conservation by facilitating a ‘private property solution’
rather than an ‘intervention solution’. The former, indeed,
has a number of prima facie advantages over the latter. It uses
the relative efficiency of market trading—the price system—as
a means of producing, testing and utilising information (4
above, pp. 79-80), while avoiding political and bureaucratic
bias in resource allocation (6 and 7, pp. 81-82).

What is the scope for a ‘private property solution’ to prob-
lems of conservation and the environment? It is illustrated here
by a highly topical example: the spread of the desert in Africa.

The private property solution: the Sahelian tragedy

A colossal human tragedy has unravelled over recent years in
the Sahelian (sub-Saharan) belt of Africa. This is a vast
swathe of arid and semi-arid land running from one side of
the continent to the other, from Senegal and Mauritania in
West Africa, through Mali, Ghana, Nigeria, Upper Volta,
Niger, Chad, Sudan, to Ethiopia and Somalia on the Horn,
including parts of Kenya.

The trouble is the encroachment of the desert: the replace-

! This argument is further developed in A, Alchian and H. Demsetz, “The Property
Rights Paradigm’, journal of Economic History, 1973, pp. 16-65.
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ment of fertile by arid land. It is commonly estimated that some
10 million people are currently facing starvation as a result.
Mr Kurt Waldheim, Secretary-General of the United Nations,
has put it in stark terms: ‘the encroachment of the desert
threatens to wipe four or five African countries from the map’.

The immediate cause of this mass starvation is drought.
Rainfall in the region has fallen below the annual average for
some years. But this is only a temporary cause. The long-term
tragedy of the Sahel is that its starvation and poverty are the
consequences of Acts of Man, rather than short-term vagaries
of climate (‘Acts of God’). The underlying cause of the Sahelian
tragedy is the misallocation of resources produced by attenua-
tions of private property rights, exacerbated by well-meaning
but disastrous governmental measures and United Nations
advice on the promotion of agricultural productivity.

For millenia, under ancient and hallowed systems of property
rights, the peoples of this belt have utilised a system of tribal
or communal ownership of land. The inhabitants of the Sahel
are primarily nomads and semi-nomads organised in tribes.
Their economic system is pastoral: they tend moving flocks of
camels, sheep, goats and cattle. Each tribe has a recognised
and carefully-defined area of grazing and other rights, won by
centuries of inter-tribal conflict, hallowed by custom, and now
codified by the statutes of the African States that abut the
Sahel. Over this territory encampments of the tribe move in
a fixed (but sometimes complex) annual cycle from winter
camp to summer pasture.

The replacement of fertile by barren land (‘desertification’)
in sub-Saharan Africa is a classic, if tragic, example of the
inefficiency in the use of resources resulting from the attenua-
tion of private property rights. All trees, shrubs and pasture
are common-access resources, so no individual tribesman has an
incentive to conserve them, or add to their stock. No individual
can reap the returns of planting trees or sowing grass, which
hold the soil together and prevent ‘desertification’. The
expected private benefits of planting activity are less than the
social benefits under the systém of communal tribal property
rights. Conversely, as the land is communally owned, and
allocated or utilised under a common-access or ‘first-come-
first-served’ system, the social costs of grazing or uprooting
vegetation are higher than the private costs. Every tribesman
has the incentive to get to good pasture first, and to graze it
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to the point of denudation, without consideration of the external
(social) costs. Communal tribal ownership has thus produced
divergences between private and social costs and benefits. The
result has been over-grazing, denudation of the tree and shrub
cover, soil erosion and eventual ‘desertification’.

This process has been gradual over thousands of years. In
the past few decades it has been exacerbated by government
attempts to increase pastoral productivity. The governments of
sub-Saharan Africa, acting often under the guidance, and with
the ‘expert’ technical assistance, of the FAO (Food and
Agricultural Organisation) of the United Nations, have drilled
boreholes to tap subterranean aquifers (water-bearing strata)
and vaccinated animals to eliminate diseases prevalent amongst
nomadic grazing flocks. These measures have not only com-
pletely failed to deal with the basic cause of ‘desertification’—
the attenuation of private property rights—but have exacer-
bated it. Both the drilling and the vaccination have increased
the size of grazing flocks and thus denuded the vegetative
cover of the Sahel even further, and so encouraged encroach-
ment of the desert. The concentrated press and trampling of
animals around the new deep wells have, moreover, caused very
severe erosion.

Solutions profferred for the now dire difficulties of sub-
Saharan Africa (and other semi-arid regions) at the recent
UN Conference on Desertification, held at Nairobi in September
1977, were the usual monotonous fare served up at such meet-
ings of the international bureaucracy. It was recommended
that further ‘expert advice’ on measures for the containment of
the desert be made available to the governments of arid and
semi-arid regions under UN auspices (i.e., that the bureaucracy
should be enlarged), that ‘training programmes’ for nomads be
instituted to combat desertification (again, with UN help),
and that there should be ‘multi-country integration’ and ‘shared
experience’ of anti-desertification schemes. None of these
recommendations gets to the root of the trouble: the attenua-
tion of private property rights in the use of land, vegetation
and water resources in the Sahel.

Government action to promote a ‘private property solution’
is thus indispensable in stemming desertification in Sahelian
Africa and other semi-arid regions of the world. By the creation
of a system of private property rights in land the inherently
destructive tendencies of the existing system of communal
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tribal ownership would be countered and reversed. If indi-
vidual tribesmen had property rights in land, i.e. if they could
legally exclude non-owners, there would be an incentive to invest
in planting grass, shrubs and trees. The incentives would
exist to roll back, rather than to create, desertification.

The lesson of Libya

That a ‘private property solution’ holds the key to the contain-
ment of the desert is revealed by the lessons of Libyan agricul-
tural history over the centuries.
Over go per cent of the Republic of Libya is arid desert or
semi-arid steppe. But this was not always so.
‘Historians claim that in Roman times Tripolitania [the western
part of present-day Libya] was well-wooded and that grazing
between the trees was productive.’?

Another study concludes that

‘under the [Roman] empire the farmlands of Tripolitania reached
a level of prosperity equalled neither before nor since.’?

Cultivated farmland was far more extensive during the Roman
era than before or after, and huge areas that have become
desert were then green and plenteous. Tripolitania and
Cyrenaica (the eastern Roman province) may not have been
the granaries of the Roman empire, but the desert was then held
far more extensively in check than under the following eras of
Vandal, Berber and Arab rule.

Historical research suggests that there was no wide variation
in climatic conditions to account for the rolling back of the
desert in the Roman era and the long-term trend to desertifi-
cation thereafter. The answer seems to lie in the errors of
human beings, not in the accidents of nature. Systems of
common land ownership now account for the bulk of Libyan
acreage, and have done so for over fifteen hundred years, since
the Vandals expelled the Romans from Libya, circa AD 455. But
under Roman rule the land was extensively farmed under a
system of private property rights. During the early empire it
was farmed primarily by Berber peasants and other small-
holders such as retired soldiers who had been granted private
property rights in plots of land. Later there also emerged

1 A. Bottomley, ‘The Effect of Common Ownership of Land upon Resource
Allocation in Tripolitania’, Land Economics, 1963, fn. 17, p. 94.

1 J. Wright, Libya, Ernest Benn, London, 1969, p. 54.
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latifundia (large privately-owned estates) worked by Berber
serf labour. With land held privately, there was incentive to
conserve vegetation, rather than to treat it as a ‘free good’).
The benefits and costs of planting and grazing impinged upon
the owner and not others: the externalities were ‘internalised’.

Following the decline of Roman rule, the system of private
property rights in land reverted to that of tribal ownership.

“The desert tribes. . . firmly [re-]established themselves over nearly

all inland Tripolitania, which, by the end of the sixth century,

had reverted to the old, pre-Roman nomadic pastoralism.’?
The long-term consequences of that change in the system of
property rights are written in the encroaching sands of the
Libyan desert today.

The philosopher George Santayana warns us that ‘those
who cannot remember the past are condemned to repeat it’.?
Unless the lessons of Libyan history are remembered today,
the nomads of sub-Saharan Africa will be condemned to
their intensifying tragedy.

The limits to a private property solution

Can a re-definition of property rights provide a solution for all
types of over-exploitation of the environment arising from the
‘problem of the commons’?

The answer is ‘no’. It is always possible in principle to
define (i.e., set up) a system of private rights in property. But
in some cases it would still be prohibitively expensive for the
owners to police and enforce their rights, given the technical
difficulties. Fish-farming, for instance, is both technically
feasible and commercially viable in some types such as oyster-
fishing (and probably also shore-based rearing of expensive
fish such as turbot and sole). But the establishment of private
rights of fishery in migratory fish seems so far technically
infeasible.

On the other hand, the potential of the private property
solution is larger than is commonly realised. The possibility is
being discussed today of mining the manganese nodules® on
the floorsof the oceans which, it is estimated by geologists,

1 Wright, ibid., p. 73.
8 The Life of Reason, Vol. I, Ch. 12.

8 These are geologically ancient ferro-manganese deposits formed by metallic-ion
precipitation on the ocean floor.
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constitute the largest mineral deposit on Earth. If we continue
to treat the ocean floors as common property resources (as now),
the likelihood is that there would be over-rapid exploitation
of manganese nodules. But a private property solution seems
quite feasible.! Allowing mining companies to establish private
property rights in the nodules they discover would provide an
incentive for them to reduce the rate of exploitation.

1 A discussion of the relative appropriateness of ‘private property’ and ‘inter-
vention' solutions to the exploitation of various types of presently common-
access oceanic resources is provided in R. J. Sweeney, R. D. Tollison and T. D.
Willett, ‘Market Failure, the Common Pool Problem and Ocean Resource
Exploitation’, Journal of Law and Fconomics, April 1974, pp. 179-92.
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IV. CONCLUSIONS FOR PUBLIC POLICY

What conclusions may we draw for public policy?

First, the Pigovian policy rule—that externalities necessitate
‘corrective’ government action—is dangerously over-simplistic.
It is incorrect as a general rule for efficiency in resource alloca-
tion. Its application often leads to a more serious misallocation
of resources than that arising from the externalities which
government action is supposed to correct. The Pigovian analysis
has provided a pretext for a long list of intervention measures
in urgent need of re-examination.

Second, the Pigovian analysis contains an implicit bias
towards ‘intervention solutions’ for externalities, in the form of
taxes, subsidies, regulations and prohibitions.

Third, recognition of the fundamental role of attenuations of
private property rights in generating externalities leads to
consideration of the alternative policy of re-defining property
rights. The advantages of this approach are that it harnesses
the incentives for individuals, and the relative cheapness of the
price system as a means of generating and utilising information,
in the interests of conservation. ‘Intervention solutions’, on the
other hand, suffer from the defects of administrative complex-
ity, high costs, and political and bureaucratic bias. A private
property approach is not applicable in all instances, but
insufficient attention has been paid in the past to the possi-
bilities of applying it. It deserves further exploration by
economists, technologists, and environmentalists.

The general conclusion for public policy is the classical one:
given the inherent defects, complexity, cost and bias of an
intervention solution, the general rule should be to let the
price system deal with externalities wherever possible: by
re-defining property rights and removing barriers to trade due
to externalities. Government intervention—domestic or supra-
national—is best kept as a ‘solution of the last resort’: to be
used only when and where high and irreducible transaction
costs prevent the internalisation of externalities by private
action. Even on these grounds, government intervention must
be carefully scrutinised, because the costs and external side-
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effects may outweigh the benefits. The mere existence of
externalities thus does not, despite Professor Samuelson,
provide ‘a clear case for some kind of public intervention’.?

1 Above, p. 73.
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QUESTIONS FOR DISCUSSION

Economists have argued that, where there is a divergence
between marginal and private costs/benefits, government
should intervene to correct the resulting ‘market failure’.
Argue the case for and against this proposition.

Pigou argued that the divergence should be treated by a
structure of taxes and benefits. Do you agree?

Viner argued that the divergence should be treated by a
system of taxes. Explain why you think he was right or
wrong.

Coase argued for a system of market transactions. In
which circumstances would this method be applicable
and inapplicable?

Explain Cheung’s solution and argue for and against it.

Was the argument of the social-cost economists verified by
experience?

How would government assemble the information on
external costs/benefits in order to equate the requisite
costs/taxes/subsidies?

What is the private property rights solution to the problem
of social cost/benefit?

How far do the Chicago, Virginia and Los Angeles
schools agree and differ among themselves?

Does the theory of social cost/benefit survive its criticisms?
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