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Foreword

In the fifteen years immediately following World War II, unquestionably the

most significant development in public economics was the emergence of

"public expenditure theory." This development arose in the attempt to define

a comprehensive theory of the state around the notion of "market failure."

For public economics, this was a significant development because, until that

time, analysis focused on the tax side of the budget. Most of public econom-

ics could aptly be called "public finance" because the central preoccupations

revolved around how "best" to raise the revenue required for public activi-

ties-public activities whose rationale lay entirely outside economic scru-

tiny. There were, to be sure, hints of what such a rationale might look like,

for example, Pigou's famous treatment of the "smokey factory." But these

hints remained partial and disparate until Paul Samuelson, in what became

a famous series of articles on "public goods," set out what purported to be a

coherent and synthetic justification for governmental intervention in eco-

nomic processes. Samuelson provided an account of what James M. Buchanan

was later to refer to as the "productive state. ''1 In the Samuelson formulation,

the critical element in this justification is the market failure that public goods

give rise to in an extreme form. In this sense, public goods are a kind of dis-

tillation of various possible barriers to the market's capacity to exploit all the

possible gains from exchange--gains that might in principle be appropriated

by the citizens who compose the relevant group-polity-nation. The a95os and

1.Paul A. Samuelson, "The Pure Theory of Public Expenditure,"Reviewof Economzcs
and Statzstics36 (November 1954): 387-89; "Diagrammatic Exposition of a Theory of
Public Expenditure" ReviewofEconomicsand Statistics37 (November a955):35o-56; and
"Aspectsof Public Expenditure Theories;' ReviewofEconormcsand Statistics4o (Novem-
ber a958):332-38. JamesM. Buchanan, The Ltrmts ofLiberty:BetweenAnarchyand Levi-
athan (Chicago:Universityof ChicagoPress, a975), volume 7 in the series.

ix
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196os saw a huge burgeoning in the normative analysis of markets, most of

it oriented toward showing some market failure, so understood, and often

associated with a putative case for some form of governmental intervention.

It is now folklore that the normative thrust of public goods analysis was

an important element in the birth of the public choice movement. One cen-

tral ambition of public choice scholarship was to insist that "political suc-

cess" needed to be demonstrated before the market failure in question could

establish a preference for government activity--and to demonstrate that such

political success might be more difficult to achieve than the public econom-

ics presumption might suggest. Put another way, market failure was itself as-

sessed by reference to a benchmark that economists came to understand only

by contemplation of market operation in other (private goods) arenas. Mar-

ket failure on its own meant nothing: Politics would have to submit to the
same test. This much is familiar. And Buchanan's work has been critical in

making it so.

It is, however, important to note that the public choice tradition has never

denied the logic of the market failure argument as such. Indeed, Buchanan

himself made extremely significant contributions to the market failure-pub-

lic goods literature. For example, what are almost certainly Buchanan's two

most famous artides--"Externality" with W. C. Stubblebine, and "An Eco-

nomic Theory of Clubs"--fall precisely into this area of inquiry. In fact,

public goods theory constituted a major (perhaps the predominant) element

in Buchanan's research agenda throughout the 196os. The Demand and Sup-

ply of Public Goods is to be seen as an important part of that body of work

and should be read alongside the articles in volume 15in the Collected Works,

Externalities and Public Expenditure Theory, as Buchanan's attempt to syn-

thesize and focus his views on those "public goods" issues. The Demand and

Supply of Public Goods should perhaps also be read alongside the earlier con-

tributions of Samuelson and Richard A. Musgrave. John G. Head provides a

survey of this literature contemporaneous with The Demand and Supply of

Public Goods that includes an article-length review of Buchanan's book. _

2. lames M. Buchanan and W. C. Stubblebine, "Externality,"Economica29(November
1962):371,84; JamesM. Buchanan, "An Economic Theory of Clubs;' Economica32 (Feb-
ruary 1965):1-14. Both papers are included in volume 15in the series, Externalitiesand
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It is interesting specifically to contrast Buchanan's approach with the ear-

lier Samuelson exposition. Two features are notable. First, whereas Samuel-

son's central purpose is to establish "optimal conditions" for the supply of

public goods, and to show thereby that the Pareto optimum could never be

a market equilibrium, Buchanan seeks to derive that market equilibrium di-

rectly. Such derivation is necessary to Buchanan's broad purpose of explicitly

comparing market performance with political performance: Buchanan has

much less interest in conceptually possible but institutionally infeasible ideals.

Second, and related, much of Buchanan's treatment reads like a purely positive

account of institutional choice. The quest for mutual advantage through ex-

change-whether a two-person exchange as for ordinary private goods or a

many-person exchange as in the public goods case--serves in The Demand

and Supply of Public Goods as a motivator of action as well as a relevant nor-

mative test. Accordingly, The Demand and Supply of Public Goods is an im-

portant piece of Buchanan's contractarian theory of the "productive state"

with the ambiguity between the positive and normative use of the contrac-

tarian approach deliberately allowed full rein? The contrast with Samuel-

son's much more overt (if incomplete) normative treatment, with the inde-

pendently derived "social welfare function" as an express articulation of the

"ethical observer's optimum" is worth noting. In this respect, Buchanan is

much more faithful to the Wicksellian approach than is Samuelson, although

both Samuelson's and Buchanan's treatments of the public goods question

derive ultimately from Wicksellian sources. (In Samuelson's case, the deri-

vation is through Musgrave's paper on Erik Lindahl's version of Knut Wick-

sell's analysis.) 4

And it is worth emphasizing that Wicksell's original contribution repre-

PubhcExpenditureTheory.JamesM. Buchanan, The Demand and SupplyofPublicGoods
(Chicago: Rand-McNally,1968),volume 5 in the series. Samuelson, "The Pure Theory;'
387-89; "Diagrammatic Exposition;' 35o-56; and "Expenditure Theories,"332-38;Rich-
ard A. Musgrave, The Theoryof PublicFinance(NewYork:McGraw-Hill, 1959).John G.
Head, PublicGoodsand Public Welfare(Durham: Duke UniversityPress,1974).

3. Buchanan, Lirmtsof Liberty,1975,volume 7 in the series.
4. Richard A. Musgrave,"The VoluntaryExchangeTheory of Public Economy,"Quar-

terlyJournalof Economics53(February 1939):213-37;Erik Lindahl, Die Gerechtigkeltder
Besteuerung(Lund: Gleerupska Universitets-Bokhandeln, 1919);Knut Wicksell, Finanz-
theoretischeUntersuchungen(Jena: Fischer,1896).
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sents the origin of public choice to politics as well as the point of departure

for subsequent literature on public goods and market failure. It is therefore

unsurprising that Buchanan, for whom the Wicksell influence is more ex-

plicit, should have made independent contributions in both areas and been

a determined proponent of their inextricable connections.

The particular occasion for writing the first draft of The Demand and Sup-

ply of Public Goods was a series of lectures given at Cambridge University in

1961-62. The audience originally conceived for the book was therefore a group

of relatively able undergraduate and graduate students. But little of the flavor

of a textbook is detectable here--there is no dry pedagogy and surely no

concession to the undergraduate concentration span. What Buchanan pro-

vides here is a clear statement of the contractarian approach to public goods

problems, very much in the "voluntary exchange" tradition of Wicksell and
Lindahl.

GEOFFREY BRENNAN

Australian National University

1998



Preface

The title, "The Demand and Supply of Public Goods," has been selected to

emphasize those features that set the book apart from orthodox public fi-
nance and at the same time tie it to neoclassical economics. Public finance,

traditionally, has neither contained a theory of demand nor one of supply.

Public goods and services have not been central to this subdiscipline. Public

finance has been rather straightforward applied price theory, and its scien-

tific content has been limited to predictions about the reactions of individ-

uals and firms to fiscal institutions. The scholar from outer space, coming to

earth in the post-Marshallian era, might have concluded on perusing the

English-language literature that governments exist wholly apart from their

citizens, that these units impose taxes on individuals and firms primarily to

nourish the state; and he might have thought that positive public finance

consists in predicting the effects of these taxes. Normative public finance, ob-

served alongside the positive elements, consists in pronouncements about

how taxes should be imposed.

Marshallian economics is essentially a theory of the demand for and the

supply of private goods, and of the institutions (markets) through which ex-

change takes place. Traditional public finance has been applied Marshallian

economics with a liberal side dosage of utilitarian nonsense. The linguistic

provincialism of English-language scholars precluded familiarity with early

continental attempts to extend economic theory to public as well as to pri-

vate goods. The words of Sax, Pantaleoni, de Viti de Marco, Mazzola, Erik

Lindahl, and, most importantly, Knut Wicksell remained almost wholly ig-

nored in English and American writings before World War II.

Through the work of R. A. Musgrave, Howard Bowen, Paul Samuelson,

]. G. Head and others, this deficiency has been overcome to an extent during

the last quarter-century. A theory of the demand for and the supply of public

xiii
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goods and services has emerged, built on the foundations of the late-

nineteenth-century continental efforts, and this theory is now beginning to

find its place in the elementary public-finance textbooks, especially those

that have been written since the mid-195os. No independent and systematic

exposition of the theory has appeared; this provides the motivation for the

present book.

The analysis is necessarily different even if not difficult, and there need be

no pretense that this is an elementary textbook of the standard sort. A degree

of sophistication in economic analysis is required and some familiarity with

the content of theoretical welfare economics should prove helpful. I have

tried, where possible, to present the analysis carefully. Mthough no claims

are made concerning new theory here, my own insight and arrangement of
the theoretical structure differ from those of some other scholars in the field.

To this extent, the treatment is uniquely mine, and no attempt is made to

assume a position of methodological objectivity. No claims are made con-

cerning absence of analytical error here. The theory has not yet become re-

ceived doctrine. For this reason, it remains interesting, but, by the same to-

ken, the theorist is likely to blunder.

The book is based on materials that I have presented in a second-year

graduate seminar at the University of Virginia from 1957 to 1968. These ma-

terials have been modified each year, I hope with gradual improvement. They

were first written up in manuscript form in the fall of 1961, when eight lec-

tures were delivered at Cambridge University, where I spent the 1961-62 ac-

ademic year. The version presented here was actually written during the 1964-

65 and 1965-66 academic years, and the summer of 1966. Final revisions

were made in late 1966 and early 1967.

The weekly papers that I have required of students in the graduate semi-

nar were essential building blocks in the analysis. My indebtedness to all who

participated should be acknowledged, especially in view of the apparent stress

on analytical trivia often suggested in the assigned topics. Among the many

participants in this seminar over the decade, particular note should be made

of Thomas Borcherding, Otto A. Davis, Emilio Giardina, Charles Goetz, Mark

Paul),, Charles Plott, Craig Stubblebine, and Richard Wagner, almost all of

whom made postdoctoral, postcritical comments on earlier drafts of the full

manuscript. Helpful advice for revision also came from J. G. Head of Austra-

lian National University, Milton Kafoglis of the University of Florida, David
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Davies of Duke University, and, at many stages, from Gordon Tullock of Rice

University. Detailed and helpful comments for revision were also provided

by Tibor Scitovsky, who provided the encouragement to get this book in

published form. Mrs. Betty Tillman deserves far more than the usual ac-

knowledgement of appreciation for secretarial assistance, from me especially,

but also from all who participated in the community of scholarship that

characterized Rouss Hall in the 196os. Funds made available through a Na-

tional Science Foundation grant supported my work during the summer of

1966. I should also acknowledge with appreciation the assistance of Subrata

Ganguly in preparing the Index.

J. M. B.

Charlottesville

February, 1967





The Demand and Supply of
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1.A Methodological Introduction

People are observed to demand and to supply certain goods and services

through market institutions. They are observed to demand and to supply

other goods and services through political institutions. The first are called

private goods; the second are called public goods.

Neoclassical economics provides a theory of the demand for and the sup-

ply of private goods. But what does "theory" mean in this context? This

question can best be answered by examining the things that theory allows us

to do. Explanation is the primary function of theory, here as everywhere else.

For the private-goods world, economic theory enables us to take up the fa-

miliar questions: What goods and services shall be produced? How shall re-

sources be organized to produce them? How shall final goods and services be

distributed? Note, however, that theory here does not provide the basis for

specific forecasts. Instead, it allows us to develop an explanation of the struc-

ture of the system, the inherent logical structure of the decision processes.

With its help we understand and explain how such decisions get made, not

what particular pattern of outcome is specifically chosen.

This process of explanation involves several stages. There is first a set of

conjectural predictions, a set of basic behavioral hypotheses, or taws. These

may be wholly conjectural, requiring the mental feat of constructing the

pound of ceteris paribus. On occasion, hypotheses may be derived that in-

volve empirically testable implications, and when data can be assembled prop-

erly evidence may be adduced in corroboration or refutation. This strictly

positive content of economic theory has, perhaps, been somewhat overem-

phasized in recent years to the partial neglect of theory's more basic function.

This is the development of the logical structure of an economy through the

making of what may be called inferential predictions. The trained economist

can predict the general shape or pattern which tends to emerge from the ex-
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change or market process. These predictions are not of the conditional "ifA

then B" variety, at least not in any directly analogous sense. Instead, these

generalized predictions take the form, '71 tends to equal B." The distinction

here between elementary conditional predictions and inferential predictions

has not been fully appreciated, perhaps because both are present in the cen-

tral body of economic theory.

Conditional predictions take the form: If price falls, quantity demanded

increases; if price increases, quantity supplied increases. All such conditional

predictions, whether empirically verifiable or not, are combined to generate

a logical structure for the whole system of behavioral interactions that we call

the economy. To the extent that the conditional predictions in the set are valid,

inferences may be drawn concerning the general characteristics of the out-

comes that will emerge. These inferences are also predictions, and they are

essentially descriptive in nature. They provide information about the rela-

tionships among variables: Prices will equal costs; wage rates for similar work-

ers will be equalized; factors of production will earn their marginal product.

A vital link in the logical chain between conditional and inferential predic-

tion has been deliberately omitted in the above sketch. Assume that the con-

ditional hypotheses of the economist are valid. That is to say, the predicted

behavioral responses are correct. Individuals will buy more goods when prices

fall; firms will supply more goods when prices rise, etc. It is impossible to

move from this knowledge directly to the statement that "prices will tend to

equal costs" until and unless we postulate something about the institutional-

organizational structure within which individuals are allowed to make choices.

Orthodox procedure in this respect has been that of explicitly or implicitly

postulating competitive organization. Once this missing step is added, the

inferences about results or outcomes follow logically from the set of condi-

tional hypotheses. The descriptive characteristics of the results can be indi-
cated.

In their most sophisticated form, these characteristics are presented as the

familiar statements for the necessary marginal conditions for efficiency or

optimality, the presumed domain of theoretical welfare economics. It is im-

portant to note that these conditions are inferential predictions and that they

are positive in content, given that competition is postulated as the organiza-

tional structure. These conditions become conceptually refutable predictions
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about the descriptive characteristics of the results of the market interaction

process. No normative elements need be introduced.

The weak step in this methodological procedure is the assumption that

must be made about institutional-organizational structure. Only to the ex-

tent that this assumption is relevant will inferences be corroborated. As an

example, consider the economist faced with predicting the effects of the 1965

excise tax reductions in a particular industry. Assume he predicts that prices

will fall to a certain degree; his predictions are, we shall say, refuted by events.

Does this refute the underlying conditional hypothesis that firms in the in-

dustry are profit-maximizers, or does it, instead, refute the hypothesis that

the industry is competitively organized? Clearly, it may do either, or neither

if still other relevant variables have changed. The standard procedure of as-

suming competitive order when this seems convenient is not acceptable. Ap-

propriately thorough analysis should include an examination of the institu-

tional structure itself in a predictive explanatory sense. The economist should

not be content with postulating models and then working within such mod-
els. His task includes the derivation of the institutional order itself from the

set of elementary behavioral hypotheses with which he commences. In this

manner, genuine institutional economics becomes a significant and an im-

portant part of fundamental economic theory.

If human interaction is limited to voluntary exchange conceived in its

broadest sense, a theory of institutional structure can be derived, yielding

something closely akin to the standard model of competitive order as the end

or equilibrium product. In other words, a somewhat loosely defined com-

petitive economic organization can be predicted to emerge from the play of

human interaction so long as this interaction is limited to voluntary exchange.

Using nothing more than his standard tools, the economist can predict, first,

the emergence of this structure, and, secondly, the characteristics of the out-

comes that such a structure will tend to produce.

Only after this stage is reached can the economist begin to talk about the

relationship between competition as an organizational structure, and effi-

ciency. No criteria can be externally introduced. Efficiency becomes a descrip-

tive term that is used to specify the existence of certain relationships among

variables and among institutions which are produced through the process of

voluntary exchange. The satisfaction of the necessary marginal conditions
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for efficiency, viewed in this light, becomes a prediction of results that will

tend to emerge from the exchange process, not a criterion for telling us what

should be present in order to further some externally derived value norm.

The derivation of these necessary conditions, and of the institutional struc-

tures that will cause them to be satisfied from the choice processes of indi-

viduals engaging mutually in trade, is the central task of economic theory.

When observed results appear to counter those predicted, either in terms of

specific characteristics of outcomes or in terms of institutional structure, ex-

planation of divergence becomes a supplementary and proper task. And anal-

ysis, here as elsewhere, must proceed simultaneously at several levels.

Theory of Public Economy

The extended methodological digression on the function of orthodox eco-

nomic theory in application to the private economy is designed to provide

some assistance in discussing the analogous role of theory as extended to the

public economy, to the demand for and the supply of public as opposed to

private goods. At base, the economist must begin from the same set of con-

ditional hypotheses. He deals with the same individuals as decision-making

units in both public and private choice, and, initially at least, he should pro-

ceed on the assumption that their fundamental laws of behavior are the same

under the two sets of institutions. If he predicts that the average or represen-

tative person will purchase a greater quantity of private good A when the

relative price of A is reduced, he should also predict that the same person will

"purchase" a greater quantity of public good B when the relative "price" of

B is lowered. This step in itself represents a significant departure from ortho-

doxy in public finance. Individual behavior patterns in demanding public

goods, in participating in political decision processes, in voting, have not been

examined in detail by economists (or by anyone else). A body of theory de-

voted to individual participation in voting processes is only now emerging.

And even here, the individual's behavior in demanding public goods, as some

functional relationship between quantity demanded and the "tax-price" that

he pays, has not been studied either analytically or empirically. Even more

dramatic departures from public-finance orthodoxy are required, however,

when inferences as to results are drawn. There is nothing analogous here to

the competitive model, the use of which so greatly facilitates our elementary
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textbook predictions concerning the outcomes produced under voluntary

exchange processes in the private-goods sector.

As suggested above, many economists have more or less jumped over the

step of institutional theorizing in their analysis of markets, perhaps without

fully realizing that they have done so. They are able to do this because the

competitive-model assumptions yield predictions about outcomes that are

not dramatically at variance with observation, tending thereby to corrobo-

rate both the assumptions and the conditional hypotheses. Despite all of the

discussion about the unrealism of these assumptions, they remain paradig-

matic for economists. Decisions on the demand-supply of public goods are

made through political, not market, institutions, and there is no analogue to

competitive order that eases the analytical task.

There are two possible ways along which the analyst might proceed. First,

a specific political decision structure can be postulated and inferences made

concerning the pattern of results that will emerge. Alternative models can be

tried, and various differences in predictions noted. This approach has much

to recommend it. However, nothing can be said about efficiency in this frame-
work.

The second approach is that of making an attempt to derive the institu-

tional structure from the broadly conceived exchange process. The econo-

mist can try to predict, as best he can, what sort of political decision struc-

ture will tend to emerge from the voluntary "political exchanges" that may

be entered into by rational persons. Once this decision structure is derived,

he may be able to characterize outcomes of actual processes in a manner that

is analogous to his treatment of the private-goods sector. To a limited extent,

the term "efficiency" may be introduced to describe certain outcomes, with

this term having essentially the same meaning as that which applies in the

private-goods world.

There must remain, however, an important difference in the degree of rele-

vance that theory has in the two sectors. As Wicksell so perceptively noted,

outcomes or results of individuals' choices for public goods in discrete in-

stances can only be classified unequivocally as efficient or optimal by some ex-

ternal observer if group decisions are made under some effectively operating

rule of unanimity. For discrete allocations, political-choice institutions em-

bodying decision by unanimity become the analogue to market-choice insti-

tutions that are described as perfectly competitive. In both cases, we are deal-
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ing with idealizations. For the latter, however, observed interactions seem to

produce proximate realization, and the ideal commonly becomes, in one

sense, the accepted norm for policy changes. That is to say, the institutions

of the competitive market economy have been widely accepted to be desir-

able, over and above their place in the analysis which suggests that these de-

scribe the structure that would tend to emerge, ideally, from the free work-

ings of voluntary exchange processes. Presumably the costs of achieving some

approximation to the ideal here are not considered sufficiently high to war-

rant significant modifications in the norm, although some of the discussions

of workable competition may be so interpreted. It is for this reason that ef-

ficiency conditions applicable to the private-goods economy have been widely

understood as carrying important normative implications. And the very use

of the emotive words "efficiency" and "optimality" tends, of course, to re-

inforce this interpretation.

I have suggested above that the familiar conditions need not embody such

normative implications. Basically, they represent nothing more than infer-

ences drawn from the set of hypotheses that make up economic theory, in-

ferences that describe certain results that will tend to emerge from the inter-

action of many separate persons in voluntary exchange processes, including

the institutions themselves as variables subject to choice. The drawing of

such inferences, which are themselves predictions, remains within the scope

of positive economic theory, and hence within the professional competence

of the economist. He can, and should, say nothing whatever concerning the

desirability of such outcomes or such institutions as might generate these
outcomes.

The barrier between positive theory and normative advice must always be

vigilantly maintained. It is difficult to accomplish this separation even in the

strict private-goods world, as the discussion here suggests. Theoretical wel-

fare economics, as a subdiscipline, is considered by many economists, per-

haps by most, to involve necessarily normative elements. As I have tried to

indicate, however, the fundamental content of this subdiscipline can be in-

corporated into positive theory with no normative overtones.

The same barrier between positive and normative theory is much more

difficult to maintain when the demand-supply of public goods is introduced.

Here the role of theory seems much more limited, and the analysis much less

relevant to the observed world. The theoretical idealization analogous to the
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competitive order, that represented by Wicksell's unanimity rule for making

group choices, is sufficiently removed from real-world experience so that it

rarely serves even as a norm for policy action. Presumably, by contrast with

the private-goods sector, the costs of attempting to approximate the ideal here

are considered to be so great that wholly different norms must be intro-
duced.

Properly conceived, however, theory can do precisely what it can do in the

private-goods world. It can describe, and at several levels, the outcomes that

will tend to emerge from the process of voluntary exchanges among individ-
uals. It can do no more than this, and the economist has no role in pushing

further. By the nature of the different universe that he confronts, the limits
of theoretical relevance for the economist seem to be reached much earlier

here. In a genuine sense, all discussions of political-decision rules can be in-

terpreted as treating of "workable unanimity;' but the distance between the

ideal and the alternatives that seem plausibly possible is so great as to cause

the ideal itself to lose apparent relevance.

The reason is not difficult to find. A community of individuals decides to

demand goods and services publicly through governmental-political pro-

cesses, rather than privately, precisely because the bilateral exchanges facili-

tated by market arrangements are insufficiently inclusive. External effects are

exerted on parties other than those directly entering into the market exchange,

and these effects are considered to be relevant and important. "Exchanges"

trades, agreements among all members of the community are deemed more

efficient by these members. Multilateral agreements are, however, far more

costly to negotiate than bilateral ones. In addition, the incentive for initiating

negotiation leading toward agreement in such cases may be absent. These

facts are evident to such an extent that it often appears as folly to make any

attempt to examine the outcomes that genuinely voluntary exchange pro-

cesses would produce in the theoretical idealization described by the una-

nimity rule. The limits of the voluntary exchange theory of the demand for

and the supply of public goods are indeed narrow, especially when compared

with its analogue, the theory of perfectly competitive markets.

The exercise is nonetheless useful, and it does provide the only available

"pure theory" of public finance, upon which all derivative theoretical con-

structions rest. By first ignoring the costs of negotiating n-person agreements,

by ignoring the absence of individual incentive to organize agreements in the
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n-person case, the theorist can proceed with his description of the results of

idealized political process. These descriptions are wholly analogous to those

made about results of market processes that are characterized by perfectly

competitive conditions. The statements of the necessary conditions for effi-

ciency are closely similar in the two cases, and in neither is normative con-

tent necessary. The satisfaction of the necessary marginal conditions may or

may not represent desirable social objectives, and it is not the role of the econ-
omist to make such a determination.

One of the primary purposes of this book is that of stating these condi-

tions and examining their implications. The theory is intended to be posi-

tive, and its extremely limited relevance is recognized and acknowledged. It

is the "pure voluntary exchange theory of public finance" and is presented

for the simple reason that this theory must first be developed rigorously be-

fore we can begin to examine more relevant models. Again the theory is on

all fours with that of perfectly competitive markets; only after the latter was

fully worked out could more refined analysis begin. In specific terms, the

theory presented in the early part of this book describes the results that the

political process would produce if a general rule of unanimity should be op-

erative. The treatment here is in the strict Wicksellian tradition, and is, in
fact, Wicksell revisited or modernized.

Initially, the costs of negotiating n-person agreements are largely ignored.

In a broader framework, and at a later stage, these costs must be introduced

since they are essential to an understanding of the public economy. Analysis

at this second stage must incorporate the costs of reaching agreements, or

making collective decisions, and an economic theory of political constitu-

tions developed. The individual's own recognition that, in the public-goods

world, he is likely to be caught in an n-person analogue to the prisoners' di-

lemma will prompt him to agree to "workable unanimity" rules. He will

trade off some efficiency (as measured by the standard criteria) in exchange

for more efficient decision-making. The whole theory of political order be-

comes directly relevant to the demand and the supply of public goods, inclu-

sively considered.

The analysis is developed progressively from the simplest models to com-

plex ones. Chapter z examines the demand-supply of a single pure public

good in the highly restricted two-good, two-person, world-of-equals model.

Only the world-of-equals assumption is dropped in Chapter 3. The purity of
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the public good is abandoned in Chapter 4, and the analysis is extended to a

many-person group in Chapter 5.The novel world where all goods are public
is treated in Chapter 6. The problems presented by the publicness of any po-

litical decision are introduced in Chapter 7, and the specific institutions of

fiscalchoice are considered in Chapter 8. The interesting and important ques-
tion that has been assumed to be central in much of the modern theory,

Which goods should be public? is examined in Chapter 9. Suggestions for a

positive theory of public finance are advanced in the concluding chapter.
For those students and scholars who do not fully share the methodologi-

cal approach that I have suggested, and whose interests lie primarily in the

derivation of the necessary conditions for Pareto efficiency or optimality in

the public-goods sector, most of the analysis is applicable and relatively

straightforward. To an extent, my treatment can be interpreted within this
framework as an alternative version of the normative theory of the public

sector in the Samuelson-Musgrave tradition.
One additional and final point should be made in this introductory chap-

ter. The demand for and the supply of public goods are discussed throughout

the book under the assumption that the community contains a specific num-

ber of persons. I shall neglect in this book the important set of issues that is

introduced when attempts are made to determine efficient or optimal sizes

of membership in sharing groups. I hope to develop some of the analysis of
these issues in a later work.



2. Simple Exchange

in a World of Equals

In this chapter we shall examine the demand and the supply of public goods

in the simplest of models, one in which there are only two persons and two

goods, one public and one private. To make simplicity absolute, we assume

initially that the two persons are identical, both as to productive capacity and

as to tastes. For convenience, we shall name these two persons Tizio and Caio,

adding a touch of Italian flavor to the analysis. We may think of these two

persons as being the only inhabitants of an island in the tropics. This allows

us to use coconuts as the purely private good. Coconuts are available to each

person upon a specific outlay of time spent in gathering them, and this out-

lay per coconut gathered remains constant over relevant quantities. Mos-

quito repelling is the other good (service), and this is purely public or purely

collective. That is to say, the death of one mosquito benefits each man si-

multaneously, and is thus equally available to each man. The service of mos-

quito repelling is also continuously variable, and specific quantities can be

secured by certain outlays of time on the part of either person. The cost per

unit of output remains constant over relevant quantities.

Our purpose is to examine the process through which equilibrium in the

demand and the supply of both the private and the public good is attained,

and to define the characteristics of this outcome which will tend to emerge

from the simplified two-person exchange process.

Independent Adjustment

Examine first the situation in which the two persons act independently, which

would be the case if neither Tizio nor Caio recognizes that mosquito repel-

ling activity exhibits publicness. Each would then consider this activity, along

12
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with that of gathering coconuts, as purely private, and under the conditions

we have assumed (equal tastes, equal productive capacities, constant returns)

there would be no incentive to engage in trade. Each man would proceed to

reach a wholly private position of equilibrium without trading with the other.

The preliminary position sought for by each person would be equivalent to

that which would be attained in the one-person world.

Each man's preferences for the two goods can be depicted on an orthodox

indifference map which is derived from a standard utility function. This con-

struction for one man is shown in Figure z.1, on which units of the public

good are measured along the vertical axis and units of the private good along

the horizontal axis. The opportunities open to the individual are limited by

his capacity to locate coconuts on the one hand and his capacity to repel mos-

quitoes on the other. These opportunities are summarized in the transfor-

mation function, which by our simplified assumptions is linear, drawn in

Figure z.1 as PP. The individual will initially seek to attain position E. He will

fail to reach this point, however, because in his calculus he does not, by our

p_e_
\

\
\

\
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p' \
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assumption, take into account the publicness of the one good. Because of

this publicness, the activities of the two persons will necessarily be interde-

pendent.

In attempting to attain position E, the person will actually reach Fbecause

his fellow will be making an outlay on mosquito repelling precisely equiva-

lent to his own. Since, by definition, the public good or service is equally

available to both persons, no matter by whom produced, the individual will

find himself with a bundle that contains double the amount of the public

good that he anticipated in making his initial decision to commit resources.

F is not a position of final equilibrium, however, except under the highly

restrictive condition where the income elasticity of demand for the private

good is zero. Finding himself at F, the individual will consider it advanta-

geous to change his plans. He will treat the newly found public good as a

simple increase in his opportunities, in his real income, although the rate at

which he can change one good into the other will not be modified. In making

new plans, the individual will try to adjust to his apparent transformation
curve P'P'.

Normally, he will reduce somewhat his production of mosquito repelling

and expand his production of the private good, coconuts. In the extreme case

where the income elasticity of the public good is zero, he would seek to attain

an adjusted position at G. If both goods exhibit positive income elasticity, the

second sought-for position will fall somewhere between F and G. For sim-

plicity, assume that the income elasticity of the public good (and, in the two-

good model, for the private good also) is unitary. In this case, the second-

round objective under wholly independent adjustment would be shown by H.

This position wilt not be attained and for the same reason that E was not

attained; the activities of the two persons are interdependent. Adjustments

will continue to take place until a position at E* is reached, which will rep-

resent one of final equilibrium under wholly independent behavior. Note that,

geometrically, E* is located where BC is equal to CE*. By our assumption of

unitary income elasticity the position of equilibrium is located along the ray
EE*H.

In describing the adjustment toward this final equilibrium we have as-

sumed that the publicness of the one good remains wholly hidden from the

individuals in the model. This insures that there is no strategic behavior in

the adjustment process. Tizio does not recognize that Caio's efforts provide
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him with benefits; therefore, he has no incentive to modify his own behavior

in the hope of securing more of the external economies.

Under the conditions assumed and with the utility function as depicted in

Figure 2.1, the introduction of strategic behavior on the part of one or both

of the persons will not modify the location of the final equilibrium position.

This is insured by the fact that the position of equilibrium, E*, lies on a higher

utility level than G, the extreme position that might be sought, and poten-

tially attained, by one of the two individuals who behaves strategically. As the

construction makes clear, however, this ordinal relationship between E* and

G need not be present, even in the two-person model. If this relationship is

reversed, and if one of the persons succeeds in reaching G while the other

remains in E, a nonsymmetricat equilibrium of sorts is achieved. Although

the active strategist will not be in full marginal adjustment, he will recognize

that some concealing of his true preferences remains optimal.

The construction of Figure 2.1 can be used to demonstrate that the

independent-adjustment equilibrium is nonoptimal in the Pareto sense.

Both persons adjust to the apparent production-possibility curve through

E* parallel to PP. Under genuine joint or cooperative behavior, the actual

production-possibility curve faced by each person is shown by PP**. Al-

though the individual cannot act independently on the basis of this

production-possibility set, simultaneous action on the part of both persons

will allow each to move along PP**, finally attaining the optimal position,

E**. The next section discusses the attainment of this full equilibrium un-

der exchange agreements.

Trading Equilibrium

The characteristics of any equilibrium depend upon the institutions under

which the private behavior of individuals takes place. In the initial model, all

behavior was assumed to be independent; no exchange or trade, no mutual

agreement, no negotiation or bargaining, were allowed. If these restrictions

are dropped and the rules or institutions changed so as to allow personal in-

teraction, the position attained under wholly independent adjustments will

not remain one of equilibrium.

Each man will now recognize that mosquito repelling is a genuinely col-

lective activity, and that there exist unexploited mutual gains from some trad-
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ing arrangements that insure a larger total outlay on the provision of this ser-

vice. Simple two-person, two-commodity trade is impossible, however, since

both men enjoy identical quantities of the public good. What can be traded

or exchanged here is some agreement on the part of each man to contribute

working time (labor) toward the production of the collective good, in this

example, mosquito control. Tizio can "buy" Caio's agreement to kill mos-

quitos (1) by agreeing to kill mosquitos himself, and/or (2) by transferring to

Caio a quantity of coconuts, the purely private good. The two alternatives

will be wholly indifferent to both men under the simplified conditions pos-

tulated. If the two men should differ in productive capacity, however, or if

there should be returns to scale in the production of either good, compara-

tive advantage in the ordinary sense would determine the efficient trading

arrangements. Should Tizio be relatively more efficient in locating coconuts,

he would spend all of his time in this way, and then he would "purchase" the

public good solely through maintaining Caio's private-goods consumption.

Should Caio, by contrast, be relatively more efficient in coconut gathering,

he would provide some private-goods subsistence for Tizio, while the latter

carries out the public activity of killing mosquitoes.

The process through which trading equilibrium comes to be established

may be shown in Figure 2.2, which is an Edgeworth-box diagram converted

for current purposes. Here we measure Tizio's labor time spent in gathering

coconuts for his own consumption on the horizontal axis, and Caio's time spent

in gathering coconuts for his own consumption on the vertical axis. We as-

sume that each man has available a fixed quantity of labor time to devote to

the production of goods, public or private, and that this time is identical for
each man. In effect, we assume that leisure is not a variable in the model. In

the orthodox sense, the origin for Tizio is at 0, that for Caio at 0'.

We now define point A as that position attained under the wholly inde-

pendent adjustment process previously discussed. Hence, 0A is the amount

of time that Tizio spends in gathering coconuts in the private-adjustment

equilibrium; similarly, 0'A is the time Caio spends on the same activity. Con-

fronted with the private production-possibility curves indicated by P, both

persons are in equilibrium at A.

With this construction it becomes possible to generate an indifference map

for each man that will indicate his tastes for the public good and the private

good, but in such a way that exchange can be analyzed. The individual's eval-
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uation of the public good can be considered as an indirect evaluation of his

fellow's labor time spent in producing the good. Any upward vertical move-

ment in Figure 2.2 represents, for Tizio, an increase in the quantity of the

public good supplied because, as Caio gives up gathering coconuts for his

own use, he must either (1) devote his time to mosquito control, or (2) gather

coconuts for Tizio's use. Similarly, any leftward horizontal movement on Fig-

ure 2.2 represents, for Caio, an increase in the quantity of the public good

that is supplied to him (as well as to Tizio). Mutually beneficial exchange can

obviously take place so long as the movement from A is in the general north-

westerly direction. The position of trading equilibrium will be located at some

point along the contract locus, ]K, in Figure 2.2. At this final equilibrium,

both Tizio and Caio will be giving up a specific amount of their own time to

the production, directly or indirectly, of the public good. And more of the

public good and less of the private good will be supplied than at A.

Bargaining strength and luck may, of course, determine the shares of the

two men in public-goods production, within limits. Since mutual gains are

secured in the shift from the no-trade position at A to a position on the con-



a8 The Demand and Supply of Public Goods

tract locus, there exist many possible distributions of these gains over infra-

marginal ranges. This may, because of income effects, generate slight differ-

ences in the quantity of the public good, but these can be neglected here.

We may now examine carefully the characteristics of the position of full

trading equilibrium; that is, any point on the contract locus, ]Kin Figure z.z,

where trade has stopped and all further prospects for mutual gains are elim-

inated. By the standard geometry, we know that the indifference curves of

the two traders are tangent; in this respect the position is similar to that

reached when trade takes place in purely private goods. This tangency con-

dition indicates that the marginal rates of substitution between the two items

traded are equal for the two persons. Let us define these marginal rates of

substitution precisely.

Tizio is giving up units of private good, coconuts, in exchange for units of

public good, mosquito repellent, as the latter is reflected in Caio's willingness

to "supply" the second good, either through his own labor or through pro-

viding Tizio with subsistence. Caio is in a similar position on the other side

of the exchange. There seems to be something wrong here, however, since

both men value the public good, and both must adjust to the same quantity,

by definition. Something different from simple two-person, two-commodity

trade must be taking place. The mystery here, if indeed there is one, is re-

solved when we recognize that all exchange is two-sided. If there is a de-

mander there must also be a supplier. Hence, one or both of the two traders

in our model must be supplying the public good or service to the other who

is demanding it. Let us continue, for now, to assume that there is no com-

parative advantage, that each man produces an equal share of the public

good that is jointly consumed by both. Each man, therefore, is "supplying"

units of the public good to the other, in exchange for a similar supply on the

part of his trading partner. Equilibrium is defined by the standard equiva-

lence between marginal rates of substitution. But what this definition masks,

in its simple form, is the evaluation that each man himself places on the pub-

lic good that he himself supplies to the other. In this setting, Tizio is supply-

ing Caio with units of public good, but in the process, he is also supplying

himself. His marginal rate of substitution is a summation of two separate

components. He must consider his own marginal evaluation of the public

good, purely as a consumption item, plus his negative marginal evaluation

of the same good as this arises from his share of the supply or production
cost.
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This somewhat particularized interpretation of trading equilibrium is

made necessary by the publicness of one of the traded goods. The analysis

may be clarified if we assume that one of the two traders does possess a com-

parative advantage over the other in producing the public good. Let us sup-

pose that Caio can produce mosquito repellent at a relative advantage over

Tizio. The trading process will then lead to Caio supplying all of the public

good and receiving from Tizio a certain quantity of the private good in order

to maintain his own consumption of the latter. In full trading equilibrium,

Tizio's standard marginal rate of substitution in consumption between the

two goods will be equated to Caio's marginal rate of substitution in exchange.

The latter will include two components, Caio's own marginal rate of substi-

tution in consumption between the private and the public good, and his own

marginal rate of substitution between the two in production. This point will

be further clarified in the simple algebraic treatment of the model in the next
section.

Algebraic Statement of Trading Equilibrium

The simple Tizio-Caio model of two-person, two-good trade when one of

the two goods is purely public can now be discussed with elementary alge-

braic tools. Any complexities that arise in this section will be clarified in sub-

sequent discussion. Essentially the same formal analysis introduced here is

again presented for the more general case at the end of Chapter 4.

Tizio's utility function is defined as,

U' = U' (x_, x_, x_), (1)

where X1 is the private good (coconuts) and X2 is the public good (mosquito

repellent). Superscripts designate the person who produces the goods in ques-

tion, directly or indirectly. Caio's utility function is defined in the same way
as,

Uc = U' (x_,, x_, x_). (2)

For simplicity, we continue to assume that each man devotes a fixed amount

of labor input to total goods production, public and private.

Each man will confront a transformation function indicating the rate at

which the private good can be converted into the public good, and vice versa,

through his own behavior. These transformation functions are,



20 The Demand and Supply of Public Goods

F' = Ft (x_, x_), (3)

F' = Fc (x_, x_). (4)

If each man acts independently, and no trade takes place, equilibrium will

finally come to be attained when the conditions indicated in (5) and (6) be-

low are met. In writing these conditions, we adopt the convention of using

lower-case u's and f's to indicate the partial derivatives of the utility and trans-

formation functions respectively, with goods noted in the subscripts and per-

sons in the superscripts. Thus,

aU' /a U'

axe ax2

is written as

utxJl..Fx2.

u'x'2 f'x_
- o (5)

u'x', fix',

ucx_ fcx_
- 0. (6)

Wx'_ fcx_

These conditions are the standard ones for individual marginal adjustment;

each person modifies his own behavior so long as the marginal rate of sub-

stitution in consumption differs from his marginal rate of transformation.

We now want to see why trade takes place, how it takes place, and what

equilibrium will tend to emerge.

We know from the definition of a public good that a unit of x2 produced

and consumed by Tizio is valued by Caio to the same extent that he values a

unit of his own production. Similarly, for Tizio's evaluation of a unit pro-

duced and consumed by Caio. This guarantees that, in the no-trade equilib-

rium, Tizio's activity in producing the public good exerts a Pareto-relevant

external economy on Caio, whereas Caio's activity in producing the public

good exerts a similar externality on Tizio. Each person values the producing

activity of the other at some value greater than zero in the no-trade equilib-

rium. No value will be placed by either man on the production of private

goods by the other. In algebraic language, these conditions may be stated,
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UtX'_ UtX'_
- 0,. " > O; (7)

u'x_, u'x'_

u_x_, u_x_- o, > 0. (8)
U_X_ U'X_

Each person places a positive value on the marginal extension of public-

goods production by the other. Each will, therefore, be willing to "pay for"

this extension, and, in response, each will stand willing to extend his own

production for any receipt above zero. Trade will, of course, take place under

such conditions, and will continue until (9) and (lO) below are satisfied.

u'x': ru_x_ f_x_] (9)

2_ (_) ,_2 (_0)
u'x_ _ f'x',£

As stated in (9) and (10), the conditions are fully general for two-person,

two-good exchange, and these same statements encompass any degree of ex-

ternality or "publicness" in x2. For example, suppose that x2 has been erro-

neously labeled as being purely public when, in fact, both Tizio and Caio

consider it to be purely private. In this case, the left-hand terms in (9) and

(10) become zero; the no-trade position is restored. Trade will not emerge

under the restricted conditions of this example where the two persons are

identical with respect to tastes and productive capacities and where produc-

tion functions are constrained. As a second example, suppose that x2 is only

partially public; that is to say, Tizio values his own mosquito repelling activ-

ity more than he does the similar activity of Caio, although he places some

positive valuation on the latter. Conditions (9) and (10) are not modified;

they remain those that must be met in full trading equilibrium. Or, to take a

less familiar variation, suppose that both x1and x2 are purely collective. Con-

ditions (9) and (lO) continue to define equilibrium in the two-person, two-

good case. However, as we shall introduce at a later point, the generalization

here to three or more persons becomes different from that in models where

at least one purely private good exists.

If we postulate at the outset that one of the two goods is purely public, as

we have done in this chapter, it becomes possible to simplify greatly the state-

ment of the necessary conditions for equilibrium. This simplification has been
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implicit in most of the statements made by those scholars who have been

instrumental in developing the modern theory of public goods. When x2 is

known to be purely public, these necessary conditions can be reduced to (9)

alone if the assumption is made that only one of the two persons produces

the public good. Suppose that Caio actually produces this good, and that Ti-

zio pays him for the appropriately determined share through a transfer of

private goods. This allows us to transpose and to drop the now unnecessary

sub- and superscripts to get,

u'x_ ucx2 fx2-- + - (9A)
bltx] b!CXl fx 1'

which can be readily recognized as the familiar definition of the conditions

for public-goods optimality, as presented by Paul A. Samuelson and others.

The summed marginal rates of substitution between the public good and the

private good must be equal to the marginal rate of transformation, or, some-

what loosely, marginal cost.
Note that, as these have been discussed here, the conditions (9), (9A) and

(lO) have not been explicitly connected with "optimality" or "efficiency."

These conditions are presented as those which allow us to define the char-

acteristics of an equilibrium position, one that will tend to emerge from a

two-person trading process. Until and unless these are satisfied, mutual gains
from further trade can be shown to exist. In such situations trade will take

place, provided that we ignore, as we shall throughout most of the elemen-

tary analysis, the costs of negotiating market agreements themselves.

Some Marshallian Geometry

One of Professor Frank Knight's favorite quotations is from Herbert Spen-

cer's Preface to the Data of Ethics: "Only by varied iteration can alien con-

ceptions be forced on reluctant minds." Since the analysis attempted here

qualifies as alien, at least to some degree and to some students, I shall heed

Spencer's advice, even at the expense of redundancy. Having presented the

theory of simple exchange in one of the most sophisticated of the econo-

mist's several languages, I shall now discuss the same material with more

mundane tools. Some rigor is necessarily lost in the process, and the logic

becomes imperfect in its details. Elementally, however, the principles that
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emerge are not modified, and considerable gain may be registered toward

genuinely intuitive understanding of the exchange process.
The tools that are most familiar to traditional micro-economists are the

geometrical constructions of Marshallian demand and supply, and these can

be employed here in analyzing trade or exchange in the mixed world that

contains both private and public goods. For expositional simplicity, it is nec-

essary to neglect income-effect feedbacks on individual marginal evaluations

of the public good. We assume continuous variation in the quantities of the

two goods. Under these conditions, it becomes possible to derive a single

marginal evaluation schedule or curve for the public good, measured in units

of the private good, a schedule or curve that will not shift as a result of changes

in the distributions of the net gains-from-trade in the public good. Such a

curve is plotted as E in Figure 2.3. Because of our assumption that Tizio and

Caio are identical with respect to both tastes and productive capacities, the

construction is simplified greatly. This allows us to utilize the same marginal

evaluation curve for each person. We can also draw in a curve that measures

the marginal cost of producing the public good. For simplicity, we assume

this to be uniform over varying quantities; this is drawn as MC in Figure 2.3.

In complete independence of the other person's activity, Tizio and Caio

"_ AUnits A' A"

of _ _ MC (AC)
private I I
good I

I B

I
0 X1 X

Quantity of public good

Fzgure2..3
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would each aim initially at reaching the position shown at A. In trying to do

so, however, each would find himself at A", where double the amount of pub-

lic good anticipated is available for his own consumption. At this juncture

each person will have a strong incentive to cut back on his own production

of the public good. This is because, at the consumption margin, the marginal

evaluation placed on the good falls below the marginal cost of producing it.

If action takes place instantaneously, costlessly and simultaneously, we could

expect both persons to cease production, each expecting the other to provide

the public good in the desired quantity. Under these extreme conditions, we

should expect a cyclical pattern of behavior, between no production of the

public good and an excessive amount. It seems reasonable here to make the

model somewhat less restrictive by assuming that there will be some depar-

ture, however slight, from absolute simultaneity in adjustment.

Let us suppose that Tizio, having tried to attain position A, finds himself

in position A" slightly before Caio realizes that he too is in a similar position.

This differential in response time allows Tizio to adjust to the external econ-

omy that Caio exerts upon him before the latter reciprocally reacts. Tizio will

immediately reduce his own production of the public good. In the case where

income effects are neglected altogether, he will reduce his own production

completely, to zero. Once he has done so, Caio has no incentive to reduce his

own production below 0X,, assuming away strategic considerations. Each

person would then find himself in private-adjustment equilibrium. Caio, who

has initially tried to reach position A, finds himself where he expected to be.

He still secures some "consumer's surplus" despite the fact that he is the only

producer. Tizio, having adjusted most quickly, enjoys the full benefits of the

public-goods quantity 0X 1without cost. He secures a larger consumer's sur-

plus than Caio. However, Tizio has no incentive to expand his own output

above zero. 1Caio has no incentive to reduce his below 0X_. If trade is pre-

vented, and if strategic behavior is absent, equilibrium is attained.

Strategic behavior may, of course, arise to disturb this equilibrium, even

if trade is prevented. If each person recognizes the interdependence that the

publicness of the one good necessarily introduces, he will be led, especially

in a two-person or small-number setting, to behave strategically. Each man

x. Thismodel differsfrom that discussed in connection with Figure2.1because of our
neglectof income effectshere.
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may find it sensible to hold off production, even below the levels that seem

privately rational, in anticipation of tricking the other partner into taking on
the lion's share of the costs, as Caio has done in our illustration. This whole

matter of strategic behavior, which is closely related to what has been called

the "free-rider problem;' is very important in the theory of public goods. We

shall devote considerable space to a discussion of this problem at a later point

in this book. At this early stage, it seems best to leave the matter out of ac-

count, since it does not modify the characteristics of equilibrium that is at-

tained after trade takes place, and it is these characteristics, and not the means

of getting to equilibrium, that are the primary subject of attention here.

We now want to demonstrate why and how trade will take place, starting

from the position of independent adjustment equilibrium. Tizio and Caio

are both in private equilibrium, with Caio producing an amount, 0X,, of the

public good; Tizio produces nothing; both persons consume the full amount

produced by Caio. Figure z.3 allows trade to be depicted readily.

Caio finds himself at position A; Tizio finds himself in the same position,

but without having undergone any cost. The potentialities for mutually ad-

vantageous trades become apparent when we ask the question: How much

will Tizio be willing to pay Caio for the latter's agreement to produce addi-

tional units of the public good? And, on the other side, how much will Caio

have to receive in order that he express some willingness to produce addi-
tional units? If the first answer involves a number no smaller than the sec-

ond, trade will tend to arise. The roles of the two persons in the questions

could be reversed, of course, with Tizio rather than Caio taking on the mar-

ginal or incremental production.

Note that, beyond A, Caio still places a positive marginal evaluation on

the good, as shown by the curve, E, to the right of A. He need only receive,

as a minimum, the difference between this marginal evaluation and the mar-

ginal cost of producing. In this way, it becomes possible to construct a supply

curve for incremental production beyond the amount 0X_. This is derived

geometrically by subtracting vertically the evaluation curve, E, from the mar-

ginal cost curve, MC. This supply curve is labeled S in Figure z.3.

How much will Tizio be willing to pay Caio for the latter's offer to under-

take additional public-goods production? This is shown by Tizio's own mar-

ginal evaluation of the quantities beyond the amount 0X_. Trading equilib-

rium is attained when demand equals supply, or at position B, where the
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output 0X is produced, in this illustration wholly by Caio, and is consumed

by both persons. At this trading equilibrium, the amount that Tizio is willing

to pay Caio for the marginal extension of production is just equal to the

minimal amount that Caio is willing to accept. There remain no unexploited

gains-from-trade at the margin of adjustment. By our neglect of income ef-

fects, the distribution of the inframarginal gains-from-trade does not modify

the position of trading equilibrium. Over the range of production between

0X_ and 0X, such gains may be shared in any one of many ways, depending

on the relative bargaining strengths and skills of the two traders.

In this illustration, we have assumed that Tizio is the initial free rider

and that trade involves his payment to Caio for additional production. This

assumption does not modify the analysis. In the movement from no pro-

duction to the final position of trading equilibrium, significant gains are

realized. These may be distributed in many ways. At every point, some bar-

gaining range will exist, and the outcome of the two-person bargaining ne-

gotiations will determine the subsequent path toward final equilibrium.

Because of our explicit neglect of income-effect feedbacks on individual

marginal evaluations, the same quantity of public good will be produced in

full trading equilibrium regardless of the route taken to attain this equilib-

rium. If we drop this simplifying assumption, the geometry becomes messy

and difficult to handle, but the characteristics of the final trading solution

remain essentially the same. In this case, however, the equilibrium quantity

of the public good may be modified somewhat by the route through which

this equilibrium is attained.

The characteristics of the final equilibrium position are those defined in

the conditions (9) and (lO) of the preceding section. In full trading equilib-

rium, the marginal rate of substitution between the public good and the pri-

vate good in consumption, indicated by the marginal evaluation curve, mi-

nus marginal cost to the individual, either incurred through producing the

good himself or through paying or receiving subsidies from his trading part-

ner, must be zero for each person. Referring again to conditions (9) and (lO),

these may be rewritten in the measurements of Figure z.3 as follows:

BX = (-)[BX- A'X] (9-2.3)

BX = (-)[BX - A'X]. (10-2.3)
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In the more familiar language of the modern theory of public goods, which

implicitly assumes that only one person produces all of the public good, we

can say that the summed marginal rates of substitution equal the marginal

cost of, in terms of Figure 2.3,

2BX = A'X, (9 A-2.3)

which is, of course, the same condition restated.
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3. Simple Exchange

in a World of Unequals

The several simplifying assumptions that have been imposed on the models

of simple exchange have been aimed at laying bare the essentials of the trad-

ing process. The characteristics of equilibrium can be generalized since these

do not depend on the particular restrictions imposed on the models. Com-

plexities have been obscured in the elementary treatment, however, and it is

time to commence the laborious, but fascinating, task of dismantling the sim-

plifications one by one.

The most vulnerable of these involves the complete identity of our two

potential traders. Let us start the dismantling process by dropping only the

restriction that the two persons in the model have identical preference func-

tions, identical tastes. How will this single change modify our analysis? We

adopt methodological partial differentiation here, and keep all of our other

assumptions inviolate. We remain in the two-person, two-good world; we

assume identity in productive capacity, with simple linear transformation

functions. We assume away strategic behavior, and neglect income-effect feed-
backs.

In reference to the tools previously introduced, we shall start here in re-

verse order, with the Marshallian geometry. The construction developed in

Figure z.3 can be readily adjusted to allow for differences in tastes between

the two persons in the group. Figure 3.a illustrates this. Two marginal evalu-

ation curves must now be drawn, one for each person. The curve for Tizio is

labeled Et; that for Caio is labeled Ec.

In ignorance of the public-goods interdependence, Tizio would aim at

producing the quantity OXtanticipating a private consumption of like amount.

Caio would, in the same situation, aim at producing the quantity OXc. Let us

again assume as we did in the earlier illustration, that Tizio recognizes and

z9
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acts on the interdependence sooner than Caio. As he does so, he will be mo-

tivated to reduce his public-goods production to zero. He will enjoy his "free

ride" from the spillover benefits, the external economy, generated by Caio's

production. Caio, waking up somewhat later to the essential interdependence,

will find himself at A, precisely where he expected to find himself in the ab-

sence of the interdependence.

The prospects for trade and the position of final trading equilibrium can

be shown as in the discussion of Figure z.3. Beyond the quantity 0X c, Tizio

will stand ready to subsidize Caio for additional production in the maximum

amounts indicated by the curve, Et, to the right of A. Caio in turn will be

willing to supply additional units of the public good, for joint consumption,

at marginal supply prices indicated by the curve Sc. This curve is derived by

subtracting vertically Caio's own evaluation curve, Ec, from the marginal cost

curve, MC. Trading equilibrium is attained at position B, or at public-goods

quantity 0Xo. At the margin, Tizio pays BX0 in exchange for Caio's agreement

to produce the indicated extension in quantity of the commonly shared good.

Caio, in accepting this subsidy which is lower than the marginal cost of pro-
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duction, is himself "paying for" the public good, at the margin, a marginal

"price" of A'B.

This construction can be modified without difficulty to allow Tizio to be-

come the marginal producer of the public good. His supply curve, in the

marginal sense, becomes St, and the point of intersection between this curve

and the evaluation curve for Caio, Ec, determines trading equilibrium, shown

at B'. This is precisely the same public-goods output as that shown at B; only

the roles of the two traders have been reversed. At the margin, Tizio is now

paying A'B', which, by construction, is equal to BX0. Caio is paying B'X0,

which is equal to A'B.

Under the assumption that neglects income-effect feedbacks, the quantity

of the public good is not modified by the way in which the two traders grope

their way toward final equilibrium. If this income-effect feedback is intro-

duced, the distribution of the net gains to be made from trade over infra-

marginal units will shift marginal evaluations, and the final position may de-

pend, to a degree, on the precise manner that equilibrium is approached.

Again this modification would not change the essential characteristics of the

final equilibrium position.

The basic difference between the outcome that emerges in this world-of-

unequals and that which was shown to emerge in the world-of-equals is found

in the distribution of costs at the margin between the two traders. In the

world-of-equals, the model showed the obvious; the cost of the public good

must be shared equally at the equilibrium margin of adjustment. This re-

mains true regardless of the possible differentials in the distribution of total

costs due to bargaining luck over the inframarginal trading ranges. If we
should allow the income-effect feedbacks, this result would not have been

forthcoming, since these effects alone would make for differences in the two

traders, and would, in one sense, violate the world-of-equals model even

with the assumed identity of tastes and productive capacities.

When tastes are allowed to differ, even if we disregard the income effects,

this symmetry in marginal-cost shares no longer holds, nor should we expect

it to hold. As the construction suggests, shares in the costs of producing the

public good at the margin where all trading gains are exhausted will be de-

pendent on the respective marginal evaluations that are placed on the quan-

tity of the good.
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Differential Marginal Prices for Public Goods

Only in this unequals model does one of the important differences between

equilibrium characteristics in an economy with public goods and those in an

economy where all goods are purely private become crystal clear. In the stan-

dard neoclassical setting where all goods are privately divisible, all purchasers

face the same marginal prices when full equilibrium has been established.

What is the basis for this important difference?

With privately divisible goods, a difference in marginal price as between

any two persons represents a trading opportunity that remains unexploited.

The person confronted with the higher of two prices can gain by purchasing

the good through the offices of the person who confronts the lower price.

The former will gladly pay something for this unexploited avenue for trade,

over and above the external price confronting the latter. And the latter will

gladly undertake the indirect purchase for some payment beneath the price

that confronts the former. In such situations, price differentials cannot exist

except insofar as they reflect genuine "equalizing" differences, in which case

they should not be called differentials.

In the case of public goods, no such retrading is possible. By definition,

these goods are not privately divisible. Individually, persons cannot adjust

their own purchases over varying quantities. The same quantity must be avail-

able for each member of the relevant group. But different persons will place

different marginal values on any given quantity. If each person is to be in

equilibrium in the sense that, for him, the quantity supplied is that which he

prefers, differentials in marginal prices must be introduced. And, as the sim-

plified analysis has already indicated, such differentials will come to be estab-

lished through the processes of trade or exchange.

This interesting difference between equilibrium states in the world of pri-

vate goods and the world of public goods is worth further examination. What

are the dimensions of the quantity units in each case?

Units of Consumption and Units of Production

With privately divisible goods, as these are ordinarily conceived, it is not nec-

essary to answer the question posed above. The unit that is produced or sup-

plied is dimensionally equivalent to the unit that is consumed by some ulti-
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mate buyer. A single unit of production implies the availability of a single

unit for consumption, by some one person. And this person's ultimate act in

consuming the unit removes all possibility of others' like consumption of the
same unit. It is the absence of this one-to-one relationship that is the basis

of the public-goods distinction. With a pure public good, a unit that is pro-

duced or supplied is, by definition, simultaneously available for the consump-

tion of all members of the relevant group. Hence, a unit that is supplied is

wholly different in dimension from a unit that is consumed. The consump-

tion of a unit by one person does not reduce or remove the possibility of

consumption by another person.

This may be put in terms of our simple illustration. A single unit of public-

goods supply, mosquito repellent, amounts to two units of consumption,
one for Tizio and one for Caio. Care must be taken to keep this dimensional

difference in mind; otherwise confusion can easily arise when we discuss

some of the complexities in later parts of this book. For example, many econ-

omists have referred to the public-goods interdependence as an example of

extreme external economies in consumption. This usage is misleading for the

standard illustrations. There need be no external economy stemming from

the act of consuming the good on the part of one individual or the other. The

spillover benefit, the external economy, may arise wholly from the act of pro-

ducing the good that is commonly consumed. Note that genuine external econ-

omies in consumption can arise, and some of these will be discussed briefly

at a later point, but these are not the standard examples for pure public goods.

At this early juncture, our interest is restricted to the classic illustrations, e.g.,

lighthouses, police and fire protection, mosquito control.

Marshall's Theory of Joint Supply

When it is recognized that the unique element in a public good, as contrasted

with a purely private good, is the common sharing of a jointly supplied unit,
we can examine neoclassical economic theory to see what analogies to the

modern theory of public goods might have been developed. The theory of

joint supply that is found in Marshall's Principles is, in its fundamental re-

spects, equivalent to the theory of public goods. This suggests that there may

be precious few principles in economics after all.

Marshall conceived his theory in application to physical commodities that
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could be privately consumed, and there was no joint sharing of final con-

sumption units in his models. For the Marshallian theory the jointness of

supply arises because of the technological conditions of producing, not be-
cause of the technological conditions of consuming, as in the public goods
case. However, as we shall demonstrate, the results that emerge from analysis
are identical in the two models.

His classic example involved the joint supply of meat and leather, to which
he added wool and mutton, wheat and straw. (The relevant discussion here

is found in Alfred Marshall, PrinciplesofEconomics,8thEdition, pp. 388-390,

and Mathematical Note XVIII, p. 854.)The producer or supplier of bullocks

simultaneously meets two separate demands, that for meat and that for leather

or hides. These final products, desired by different demanders, are jointly

supplied in the process of breeding and growing steers, necessarily so, under
Marshall's initial assumption that the relative proportions of the final prod-

ucts in each unit of supply are fixed. Meat and leather are, of course, demon-

strably different products at the stage of final demand, different in a super-

ficially descriptive sense. The single unit of supply embodies two separate

units of consumption. And no observing economist would predict that the

equilibrium price for the meat contained in one bullock (the unit of supply)
need be equal to the equilibrium price for the hides contained in the same
bullock.

We can review Marshall's analysis by converting it into our own, Tizio-

Caio model of two-person, two-good exchange. Assume, as before, that both
persons produce and consume coconuts privately.For our second good, how-

ever, let us now substitute bullocks for mosquito repellent. Tizio, we shall say,

uses hides for clothing; Caio has no use for hides at all. On the other hand,
Caio eats meat; Tizio does not. Under these assumptions, the jointly supplied

unit is, in effect, a purely public good because of the technology of produc-

tion. Strictly speaking, we should also require the additional restriction that

withholding of unused product is somehow impossible. Note that the prob-

lem in this converted Marshallian supply situation has become in almost all

respects identical to that discussed in the earlier mosquito repellent illustra-
tion. The fact that, at the final or ultimate stage of consumption, the con-

sumption units appear descriptively different in one model and similar in the

other is irrelevant. In equilibrium, Tizio's demand price for leather or hides

plus Caio's demand price for meat, both defined in terms of the quantities
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contained in the unit of supply, must just be equal to the marginal supply

price of the jointly-produced unit.

This example can be readily discussed in terms of the geometry of Figure

3.1. In that construction, we did not draw in a combined or aggregate de-

mand curve, derived by a vertical summation of the two separate marginal

evaluation curves, but, had we done so, this aggregate curve would have cut

the marginal cost curve at A'; the position of equilibrium determined in this

way would have been identical with that previously discussed. If we think of

the public good as being produced by third parties, external to our two per-

sons (or two groups of demanders) this alternative construction which em-

ploys the summed marginal evaluation curves becomes somewhat more

meaningful. In such a model, Tizio and Caio trade, not with each other

alone, but with some external supplier of the public good, and the analysis

becomes almost purely Marshallian.

Concentration on the Marshallian theory of joint supply allows several

features of the public-goods problem to be clarified. First of all, Marshall's

treatment, in its strict sense, depends for its validity on the assumption that

supply is genuinely joint. If the proportions of meat and hides can be mod-

ified by the producers of steers, the analysis becomes considerably more dif-

ficult. With the public-goods model, however, this requirement of techno-

logical jointness in production is not required. If we define a good to be

purely public, the analogue to fixity in proportions is guaranteed. The equal

availability of the same quantity of the good, measured in units of supply, to

all persons precludes any shifting in proportions. The relevance of this char-

acteristic of public goods, which we may call extreme nonexclusion, may be

questioned. As we shall demonstrate in a later chapter, however, an), good or

service can be treated as a purely public good, provided that it is organized

through an institutional structure embodying the extreme publicness fea-

tures. Technological characteristics of production or consumption need not

be present for the analysis to be germane to the real-world fiscal structure as

this structure, in fact, operates.

Marshall used his theory of joint supply to make predictions. He pre-
dicted that, under the restrictions of his model, a decrease in the demand for

meat would tend to increase the equilibrium price for hides. We can do pre-

cisely the same thing with our public-goods model. In the two-person case,

let us suppose that Caio becomes partially immune to mosquito bites; his
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demand for the commonly shared good falls. As a result, in any new equilib-

rium position, Tizio must contribute a larger cost of producing the good at

the margin of adjustment. Or, conversely, suppose that Caio's demand should

increase. Here, equilibrium output of the public good will increase and Tizio

will find himself paying a somewhat lower marginal price.

Predictions of this nature have relevance beyond the oversimplified mod-

els that we have introduced. For instance, assume that the demand for pub-

licly financed education on the part of one social group decreases. Pressures

will be generated toward reducing the quantity of publicly supported edu-

cational services, and those groups whose demands have not fallen will find

themselves subjected to pressures to pay increased school district rates. In

such real-world settings, of course, "full trading equilibrium" may never be

achieved or even approximated for many reasons. Nonetheless, the analysis

of such equilibria is helpful in enabling the competent theorist to identify

those political pressures that will arise concerning changes in the size of the

budget and in the distribution of the tax burden.

Marginal Prices, Average Prices

and Interpersonal Discrimination

There is one difference between the Marshallian model of joint supply and

the public-goods model that is of some significance. As presented by Mar-

shall, and as normally discussed, the joint-supply analysis is illustrated with

reference to final-product components that are subject to retrade or resale

among potential purchasers. Because the jointness arises in the technological

process of production itself and not in the absence of divisibility or possibil-

ity of exclusion in the consumption of final products, the purchaser of a

component of the jointly supplied composite may undertake resale to a third

party if this offers opportunity for profit. This characteristic insures that an

element of determinacy is present in the Marshallian model which is lacking

in the public-goods model. Since resale is possible, prices of final product

components must be uniform both over varying quantities of purchase for

any one buyer and over separate persons as buyers. This implies that the at-

tainment of a set of equilibrium marginal prices also determines average

prices for the products that have been jointly produced. That is to say, the

solution depicted at equilibrium determines a unique distribution of the to-
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tal costs of production between the purchasers of the separate consumption

components, as well as the indicated unique distribution of the marginal
costs.

In the public-goods case, the jointness arises only because of the indivis-

ibility or the nonexclusion in consumption. Resale of consumption units

among separate demanders is impossible by definition. Therefore, the at-

tainment of equilibrium determines uniquely only marginal prices confront-

ing the several demanders. This equilibrium may be consistent with almost

an infinite number of sharing schemes for the costs over inframarginal units.

The prices need not be uniform either over varying quantities or as among

separate persons. The average supply price for consumption units need not

be equal to marginal price.

In orthodox price theory, the distinction between price discrimination

among separate buyers and among separate quantities that may be purchased

by a single buyer is noted, but seldom does it warrant particular attention.

The reason for the underemphasis is simple; if resale of a good is possible

without undue costs, neither type of discrimination can long exist. With pub-

lic goods, however, resale is wholly impossible, either directly or indirectly.

Differences in prices paid by separate persons have been demonstrated to

emerge from ordinary motivations in trading, In this case, the distinction be-

tween price discrimination over quantity and price discrimination among

persons becomes an important one. To clarify this point, consider the sale of

a private service rather than a good, say nursing care. It is probable that a

firm supplying this service will discriminate among separate buyers; this is

standard practice in the pricing of most elements of medical care. Prices tend

to be charged in some direct relationship to predicted income levels of the

buyers. In addition, the firm may or may not discriminate in its charges to a

single buyer over varying quantities of purchase. Its price per day of nursing

care may be unchanged whether the single buyer takes one day's care, one

week's, one month's or more. Or, perhaps more commonly, the firm may

charge a lower price per day for longer periods; it may allow quantity dis-
counts.

When goods and services are made available to a single buyer at differing

prices for different quantities, the average price differs from the marginal price

at each quantity. The buyer's choice will be distorted; he will be led by the

conditions of the offer to purchase a total quantity either greater or less than
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that quantity which he would purchase at the same average price but with a

uniform, and equal, marginal price. It is this phenomenon of possible price

discrimination over quantity to a single buyer that requires discussion in

some detail here. As the analysis above has indicated, discrimination in mar-

ginal prices among separate demanders or consumers of purely public goods

emerges as the outcome of any efficiently organized trading process. In fact,

as we have shown, the results in this respect are wholly analogous to Mar-

shaU's theory of joint supply; the use of the very term "price discrimination"

in this instance seems itself to be questionable.

Beyond this acknowledged interpersonal differentiation in marginal prices,

there remains open the question as to the relation between marginal prices

and average prices confronted by the single buyer. What structure will emerge

in this respect from the processes of trade? And what will be the effects of

this structure on the equilibrium outcome? Methodologically, the analysis

here is important. The repeated references to income-effect feedbacks in the

earlier discussion may have seemed insignificant. But these feedbacks be-

come of vital importance at this point. What we are confronted with is the

appropriateness of such a notion as an individual marginal evaluation sched-

ule or curve for a purely public good.

Individual Demand for a Public Good

Both in this chapter and in the one preceding we have introduced individual

demand and/or marginal evaluation curves for a public good without careful

definition. This gap must now be filled. The derivation of an individual de-

mand curve or schedule for a private good is straightforward. The potential

buyer is confronted, conceptually, with a set of all possible prices, and the

maximum quantity that he stands ready to purchase at each price becomes a

point in the schedule. In such a derivation, we assume that each offer em-

bodies an equality between average and marginal price. That is to say, the

individual demander is assumed to be faced with a series of supply schedules

or curves, each of which allows him to vary quantity purchased without mod-

ifying average price. Without this critical assumption, no demand schedule

for the individual could be derived, even for a purely private good. If, instead

of uniform average-marginal prices, the buyer should be confronted with a

set of separate "price offers" that contain varying relations between average
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and marginal price, no single-valued demand relationship between quantity

demanded and either average or marginal price would exist. There would be

no individual demand curve. Here the individual buyer would be in a posi-

tion analogous to the monopolistic seller. In the latter case, there is no supply

curve that may be derived. The monopolist faces, not a set of demand prices

that are uniform over quantity (such as confront the competitive seller) but,

instead, a set of demand schedules in the relevant market.

What has all of this to do with the derivation of an individual demand

schedule for a purely public good? Can we not, at least conceptually, derive

such a schedule in the same way that we derive the demand schedule for a

private good? Can we not imagine that we confront the individual with a se-

ries of prices, uniform over the quantity range, and ask him what quantity

he would prefer at each of these prices? Clearly such a procedure is possible,

and we shall employ it in the following section. With public goods, however,

this procedure is much more arbitrary than in the comparable private-goods

model, and its usage may suggest apparent determinacy where none exists.

In the world of private goods, most buyers of final products do face horizon-

tal supply curves. The market economy operates to prevent the emergence of

monopolistic quantity discounts or quantity premiums save in rare instances.
For this reason an individual demand curve derived in the orthodox manner

becomes a relevant tool of analysis. With public goods, by contrast, there are

no institutions that prevent price discrimination over quantities, and such

quantity differentials may well emerge from an open trading process. To an-

alyze the demand for public goods, therefore, we need something akin to the

orthodox demand curve but which possesses more general applicability.

There are three courses of action open. The first is the one already men-

tioned. We can quite arbitrarily assume that the individual is to be confronted

with a set of uniform prices (tax-prices) for a public good. Given this device,

a unique relationship between price and quantity demanded can be estab-

lished. A second method has also been referred to in the simple exchange

models of Chapter 2. Discrepancies between average and marginal prices

over quantities exert an influence on the behavior of the buyer only because

different offers extract from him different amounts of consumer's (taxpayer's)

surplus. If such real-income effects can be assumed to be negligible or non-

existent, each marginal price must generate a uniquely preferred quantity,

i regardless of its relationship to average supply price. This procedure might
)
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be labeled the Marshallian escape route. In the standard indifference map

construction, it amounts to assuming that the individual's indifference con-

tours have the same slope along any vertical line, provided that we measure

private goods (income) along the ordinate and public goods along the ab-
scissa.

This neglect of income-effect feedbacks on individual marginal evaluation

is helpful in presenting the elementary theory, but, like the initial method

that involves marginal-price uniformity, it remains a device designed for di-

dactic purpose. Income effects must be incorporated in any reasonably so-

phisticated analysis, and possible departures from marginal-price uniformity

must also be allowed. This suggests resort to a third procedure, one that re-

tains most of the pedagogic usefulness of the orthodox demand curve. This

involves the introduction of the marginal evaluation schedule or marginal

evaluation curve, which we have already used without careful definition or
discussion.

The basic idea behind this construction is simple. The marginal evalua-

tion schedule indicates the evaluations (in terms of a numeraire) placed on

successive units of quantity as seriatim purchases are made by the individual.

These evaluations will depend on the average price paid over inframarginal

ranges. For every price offer, therefore, a different marginal evaluation sched-

ule may be derived.

Geometrically, a marginal evaluation curve for an individual is derived by

taking the slopes of successive indifference curves as these curves intersect a

single opportunity curve over varying quantities of the public good. The

curve embodies, therefore, the possible effects on the individual's choice be-

havior that are exerted by the sacrifice of real income over inframarginal

ranges. The rate of required payment is determined by the specific shape of

the opportunity curve over the relevant quantity range. The successive slopes

of the opportunity curve provide a schedule of marginal prices, and this

schedule can take any form. Marginal price may be equal to, greater than, or

less than, average price through all or any part of the quantity range.

The deficiency of the marginal evaluation schedule or curve as an analyt-

ical tool lies in its dependence on the uniqueness of the opportunity curve

or offer schedule. For each price offer represented by a single curve there can

be derived a different marginal evaluation curve or schedule. This is illus-

trated in Figure 3.2(a)-(b). Assume that a person is faced with a standard
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uniform price offer represented geometrically by the linear opportunity line,

P_, in Figure 3.2(a). Given this offer, we derive a marginal evaluation curve

by tracing the slopes of the successive indifference curves as they cut this op-

portunity line. Such a curve is drawn in Figure 3.2(b) and is labeled, ME,.

Marginal cost or marginal supply price is simply the slope of P,, which in this

case is constant over quantity. The curve of marginal cost is shown as MC,.

! Equilibrium is shown at H 1and h 1on the two parts of Figure 3.2.
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Note that the marginal evaluation curve, ME, does not tell us anything at

all about how much the person would purchase at any other supply price or

price offer. It is not, therefore, analogous to the demand curve in this general
sense. The construction does enable us, with facsimiles of the Marshallian

tools, to depict the characteristics of the final equilibrium position for the

individual. Only in this sense does the marginal evaluation construction re-
semble that of the orthodox demand curve in the absence of further quali-

fying assumptions.
If the individual whose choice is examined should be confronted with an

alternative supply price offer or opportunity, a different marginal evaluation

curve and a different marginal supply price must be derived. One such alter-

native offer is shown as curve P2, in Figure 3.2(a). Here the buyer is faced

with an opportunity to purchase the good at a quantity discount. Marginal

price falls below average price throughout the quantity range. In the same

way as before, we can construct a marginal evaluation curve by plotting the

slopes of the successive indifference curves as they cut P2. This curve is drawn

as ME2 in Figure 3.2(b). The marginal cost or marginal supply price curve

now becomes MC2. Equilibrium is again shown at H 2 and h 2. Note that the

marginal evaluation curve cannot be employed "to locate" the equilibrium

position, given changing offers or supply price. To use the curve in this fash-

ion would involve circular reasoning. The construction does, however, pre-

sent a picture of equilibrium, once attained.

Determinacy Restored by Marginal-Price
Uniformity

The discussion in the preceding section may seem unduly tedious, but it is

fundamental to an understanding of the theory of public goods. At equilib-

rium, the marginal rates of substitution between the public good and the nu-

meraire private good, summed over all persons in the group, must equal the

marginal cost of supplying the public good, again expressed in units of the

numeraire. This statement of the necessary marginal conditions for equilib-

rium in a world that contains a public good is fully general, and holds with-

out qualification. It is erroneous, however, to infer from this statement of the

necessary marginal conditions that an external observer can locate or find

the equilibrium supply of public goods by summing individual marginal eval-
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uation curves or schedules and comparing these sums with observed mar-

ginal costs. In geometric terms, it is erroneous to sum vertically the separate

individual marginal evaluation schedules and then to locate the equilibrium

or optimal supply of the public good at the point where the aggregate curve

cuts the curve of marginal cost.

This conclusion need not imply that we dispense with the simple Mar-

shallian geometry. It does suggest that we handle the tools properly and with

due caution. Does there exist a methodologically legitimate means of utiliz-

ing the familiar constructions to find equilibrium in the supply of public

goods, given individuals' utility functions and the costs of the good to the

community of persons? As is indicated above, in the general case where

marginal-price uniformity cannot be assumed present and where income ef-

fects cannot be neglected, there is no such means. If used with proper cau-

tion, however, the arbitrary convention regarding marginal-price uniformity

revitalizes the geometrical construction. Refer now to Figure 3.3- As before,

assume that the public good is available to the community at constant mar-

ginal cost, indicated by the curve MC. We adopt the convention that tax-
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unit ........ _.N_ _ x,_,

T-- _
I I I
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prices per unit of the good are to be uniform over various quantities for each

person, although, of course, these need not be uniform as among separate

persons. This step allows us to derive demand curves for the public good in

the orthodox fashion. Conceptually, we simply confront each individual with

the opportunity to "purchase" or to "vote for" a most preferred quantity at

each price (marginal = average). These curves for Tizio and Caio are labeled

Dt and D c in Figure 3.3. (Note specifically that these are not marginal evalu-

ation curves.) The information contained in these demand curves and the

cost curve allows us to determine uniquely the efficient supply of the public

good and the equilibrium set of marginal tax-prices that each person must

confront. 0X, represents this quantity, and BX and CX the equilibrium

marginal-average tax-prices. The determinacy here is introduced through

our assumption as to the uniformity in tax-price over quantity. This assump-

tion or convention, which is admittedly an arbitrary even if a reasonable one,

allows income effects to be included in the model, but it does so only by

guaranteeing one particular division of the gains-from-trade that are secured

in producing the public good.

This particular sharing scheme is directly analogous to that which ordi-

nary trading processes generate in the private-goods world where resale pos-

sibilities exist. Since these do not exist, by definition, in the public-goods

world, such a sharing scheme must be arbitrarily introduced or "constitu-

tionally" agreed upon by all participants. Once accepted, and given a set of

initial resource endowments, and given the utility and cost functions, equi-

librium is uniquely determined.

The manner in which our two-person group could grope its way toward

a final equilibrium adjustment under this convention of marginal-price uni-

formity can be shown readily. Suppose that the two traders initially agree that

tax-prices for units of the public good to be confronted by each person are

to remain uniform over quantities. Suppose further that each person recog-

nizes the publicness of the good at the outset, but that no strategic behavior

takes place. This latter assumption is useful in that we want to utilize the small-

number model as an analogue for large-number situations where strictly stra-

tegic behavior may be absent. Tizio takes it upon himself to propose various

sharing schemes, all within the price-uniformity convention. Initially, he pro-

poses that each person should pay one-half of the marginal cost per unit of

the public good, represented on Figure 3.3 by the tax-price OT. At this level,
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Caio will agree to finance only a quantity, 0X0, whereas Tizio will desire to

finance an amount, 0X2. Since the two persons must agree on a single quan-

tity, the initial proposal fails and Tizio then makes an alternative proposal,

increasing his own tax-price and, pari passu, reducing that confronting Caio.

He will proceed to modify the offer in this fashion until Caio agrees on the

same desired quantity that he himself prefers. And, as the construction in-

dicates, only the amount, 0X 1,fits this requirement under the price-uniformity

constraint that we have imposed.

In utilizing this convention or assumption as a means of shoring up the

usefulness of Marshallian geometry, we are implicitly selecting the final po-

sition on the Pareto welfare surface. Other positions of final equilibrium

embodying different distributions of the taxpayers' surplus may be equally

relevant in any given real-world situation, and no "efficiency" attributes

characterize the arbitrary position that the convention produces. There is,

nonetheless, something more than mere analytical convenience in the price-

uniformity convention. Uniformity in tax-price over quantity is character-

istic of any tax-sharing scheme that maintains constant share progressivity.

Since many major revenue producers in real-world fiscal systems meet this

requirement, the model warrants analytical distinction, provided that its

limitations are kept in mind.

Bibliographical Appendix

The separate demanders of a purely public good must be charged different

marginal prices if the necessary conditions for efficiency are attained. This
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early modern formulation ["The Interpretation of Voting in the Allocation

of Resources," Quarterly Journal of Economics, LVIII (November 1943), 27-

48]. It is contained in both Musgrave's and Samuelson's statements of the

theory, but it is not emphasized. In his valuable survey paper, J. G. Head

states the requirement for differential marginal prices concisely ["Public

Goods and Public Policy," Public Finance, XVII (No. 3, 1962), 197-221]. Es-

sentially the same problem arises in the theory of public-utility pricing
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fering marginal prices in separate periods; these include papers by H. S. Hout-
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Economics, LXXI (November 1957), 585-61o; Hirschleifer, "Peak Loads and

Efficient Pricing: Comment" Quarterly Journal of Economics, LXXII (August

1958), 451-62; Williamson, "Peak-Load Pricing and Optimal Capacity Under

Indivisibility Constraints" American Economic Review, LVI (September 1966),

810--27].

In the monograph cited previously, Milton Z. Kafoglis noted the distinc-

tion between those external economies that arise from the act of producing

a good or service for common consumption and those that arise from the

act of consuming as such [Welfare Economics and Subsidy Programs, Univer-

sity of Florida Monographs in Social Science, No. 11,Summer 1961].

The joint-supply characteristic of public goods has been specifically treated,

in general terms, by Carl Shoup ["Public Goods and Joint Production," Riv-
ista internazionale dz scienze economiche e commerciali, XII (1965), 254-64].

In the valuable survey paper cited in the preceding paragraph, Head has also

developed this aspect of the theory. Geometrical models based on Marshal-

lian joint-supply analysis were extended to apply to an impure public good

in a paper by James M. Buchanan and Milton Z. Kafoglis ["A Note on Public

Goods Supply" American Economic Review, LIII (June 1963), 4o3-14]. The

distinction between units of production and units of consumption was dis-

cussed in my 1966 paper ["Joint Supply, Externality, and Optimality," Econ-

omica, XXXIII (November 1966), 4o4-15].

The difficulties raised by income-effect feedbacks on allocative outcomes

in public-goods models were noted by Paul A. Samuelson in his two basic

papers ["The Pure Theory of Public Expenditure," Review of Economics and

Statistics, XXXVI (November 1954), 387-89; "Diagrammatic Exposition of a

Theory of Public Expenditure," Review of Economics and Statistics, XXXVII

(November 1955), 350-56]. The implications of this relationship were em-

phasized by Robert H. Strotz in his note ["Two Propositions Related to Pub-
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lic Goods," Review of Economics and Statistics, XL (November 1958), 329-31].

The importance of the feedback income effects on aUocative solutions in the

related peak-load pricing problem was the main point of my comment ["Peak

Loads and Efficient Pricing: Comment;' Quarterly Journal of Economics, LXXX

(August 1966), 563-71]. Andr_ Gabor provided a more rigorous analysis of this

application ["Further Comment;' Quarterly Journal of Economics, LXXX (Au-

gust 1966), 512-8o].

The derivation of marginal evaluation curves was discussed by J. R. Hicks

in an early paper ["The Four Consumer Surpluses" Review of Economic Stud-

ies, XI 0943), 31-42]. In a 1952paper, I developed this construction in a partic-

ular application ["The Theory of Monopolistic Quantity Discounts;' Review

of Economic Studies, XX 0952-53), 199-2o8].



4. Pure and Impure Public Goods

We have come part of the way in generalizing the models of simple exchange

with which the analysis commenced in Chapter 2. The restrictive assump-

tions as to the identity of our two traders in both tastes and in productive

capacity have been abandoned. Income effects have been introduced into the

analysis. In this chapter, we propose to drop another one of the initial as-

sumptions, that which requires purity in the public good. For the present, we

shall remain in the two-person world. The limitation to two goods at the

production level will be retained, although the introduction of impurity leads

necessarily to a third consumption good. We shall explore the process through

which equilibrium is attained when one good is something less than wholly

or purely collective in the strict sense.

By the orthodox definition a pure public good or service is equally avail-

able to all members of the relevant community. A single unit of the good, as

produced, provides a multiplicity of consumption units, all of which are

somehow identical. Once produced, it will not be efficient to exclude any

person from the enjoyment (positive or negative) of its availability. To use

the terminology preferred by R. A. Musgrave, the principle of exclusion char-

acteristic of goods produced in the market breaks down here. Nonexclusion

applies in the extreme or polar sense. Additional consumers may be added

at zero marginal cost.

This definition is highly restrictive, and it is not surprising that the mod-

ern theory of public goods has been criticized on this basis. Strictly speaking,

no good or service fits the extreme or polar definition in any genuinely de-

scriptive sense. In real-world fiscal systems, those goods and services that are

financed publicly always exhibit less than such pure publicness. The standard

examples such as national defense come reasonably close to descriptive pu-

rity, but even here careful consideration normally dictates some relaxation of

48
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the strict polar assumption. It is evident that the whole theory would be se-

verely limited if it were to stand or fall on the correspondence of this purity

assumption with observations from the real world.

Fortunately the theory has a much wider base, and I shall demonstrate

that it retains general validity independent of the descriptive characteristics

of particular goods and services. In so doing, however, I shall also show that

attempts to employ the classification as a tool in determining what goods

and services should be organized collectively rather than privately must be

abandoned, at least provisionally. The theory of public goods when properly

interpreted becomes applicable to any good or service, quite independent of

its physical attributes. The theory's relevance depends upon the institutional

arrangements through which the political group organizes the supply of goods

and services. In one sense, the approach here amounts to an inversion of the

theory as conceived by some modern scholars. Instead of using the model to

classify the appropriateness of alternative institutional arrangements, I shall

demonstrate the model's usefulness and general validity with respect to all

goods and services that happen, for any reason, to be organized and supplied

publicly.

Private Goods as Public Goods

Initially, let us take a good that under normal circumstances we know to be

purely private. A unit that is produced corresponds to a unit consumed by

only one person, and neither its production nor its consumption generates,

positively or negatively, relevant external or spillover effects on persons other

than the direct consumer. If we can show that the theory of public goods

properly interpreted can be made applicable even for this sort of good, then

it should become clear that we can utilize the same tools for a good or service

that falls anywhere along the whole indivisibility spectrum.

For simple illustrative purposes, think of such a good as bread. Under

normal circumstances, a unit of this good, defined in physical units pro-

duced or consumed per unit time, can be transformed into only one con-

sumption unit. That is to say, only one person can enjoy directly the benefits

of a loaf of bread in a single time period. It is physically impossible for you

and me to eat the same loaf of bread. Even here, however, we can analyze the

attainment of trading equilibrium with the tools provided by the theory of

(
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pure public goods. The critical step is to define the good properly. Generi-

cally, "bread" is privately divisible among separate consumers, and we can-

not apply the theory of indivisible goods to the demand and the supply of
"bread" as so defined. We may, however, define the "good" that we propose

to analyze in such a manner that it does embody the necessary indivisibility

characteristics. To do so, all that is required is that we define our commodity

in terms of identifiable units. In this example, define the good to be analyzed

as "my bread." There will then be as many separate "my breads" as there are

persons, all within the single generically defined commodity group "bread?'

But with this relatively simple definitional step, we can proceed to apply the

theory without qualification.

Take one of these n goods, say, "your bread?' Assume, for any reason, that

the community of which you are a member has decided that this is to be

supplied publicly. You are not allowed to produce, purchase or consume "your

bread" until and unless you are able to secure the permission of other mem-

bers of the group. Let us assume the existence of a Wicksellian unanimity

rule for making community decisions. In this case, the characteristics of equi-
librium are not difficult to define. Since the marginal evaluation of "your

bread" is zero for all other persons and over all quantities, it will be unnec-

essary for you to engage in "trade" with them. Equilibrium is attained when

your own marginal evaluation equals the marginal cost of production. This

is, of course, the same equilibrium that the market process generates. Nev-

ertheless, the identity of the standard theory of markets and the theory of

public goods in this instance is worth emphasizing. Note that, using the lat-

ter, we can say that the summed marginal rates of substitution between the

"public good" and some numeraire private good must equal marginal cost.

This statement of the necessary marginal conditions of optimality holds with-

out qualification. We are, in this example, merely adding a string of zeros to

a single positive value in the summation process.

The Unit of Joint Supply

The necessity of treating each person's consumption good separately is, of

course, dictated by the objective of utilizing the tools provided by the theory

of public goods. Once we have demonstrated the possibility of such an ex-
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tension, there need be no such analysis for a genuinely private good since, by

definition, the standard theory of private-goods exchange applies. Our inter-

est here is not with this theory but with extending the theoretical apparatus

developed in application to purely public goods to cover "impure" goods,

those neither purely private nor purely public. This raises the question as to

whether the conditions for equilibrium can be derived in some fashion that

will not require n separate statements, one for each person's identifiable units

of possession.

Once again, it is useful to recall the theory of joint supply. This will allow

us to introduce a simplification. The necessary condition for equilibrium is

that the summed marginal evaluations of the consumption components must

be equal to the marginal cost of the production unit. Apply this condition to

the purely public good. The production unit, or unit of joint supply, pro-

vides or embodies n-consumption units, when n is the number of persons in

the group. Since there is only one production unit, however, the analysis can

be limited to this single unit dimension on the cost side. The same analysis

may be extended readily to purely private goods, however, provided only that

we make the same summation over persons on the cost side as we do on the

demand side. The general condition necessary for optimality in all cases is

that summed marginal evaluation equals summed marginal cost, with the

units appropriately defined.

The Fixity of Proportions--Equal Shares

Marshall's theory of joint supply commences with the assumption that the

final products or product components are in fixed proportions. If variability

in proportions is allowed, additional conditions must be derived and the

analysis becomes more complex. As we noted earlier, with a public good the

assumption of pure publicness guarantees that different consumers have avail-

able to them equal shares. This begs the issue, however, and suggests a fur-

ther examination into the precise meaning of the terms "equal shares" or

"equal availability." What do we mean by saying that a publicly supplied

good or service is "equally available" to all members of the community,?

First of all, as already noted, this does not imply that the marginal evalu-

ations placed on the good by the separate consumers are equal. In some of
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the literature of modern public-goods theory, equal availability seems to mean

that each consumer has available for his use the same quantity of consump-

tion units. This gets us nowhere, however, until we can clarify the meaning

of the "same quantity." What does it suggest to say that Mr. A has the same

quantity of public good or service X available to him as does Mr. B?

Let us once again take a simple illustration, fire protection. How do we go

about measuring quantity of such a service? One procedure might be to de-

fine units of service flow in terms of the probability that destructive fire will

damage property. If fire protection provided by the community to Mr. A is

sufficient to insure that on any given day there is only a .0005 probability that

his property will suffer fire damage in excess of $1oo, we can say that more

protection is provided than if this probability should be .0007. This manner

of defining the quantity of service flows utilizes homogeneous-quality con-

sumption units. This is, of course, the standard way in which we measure

quantities of privately supplied goods and services.

If this procedure is followed, however, the theory of public goods does not

carry us very far, if indeed it carries us anywhere at all. There are, in reality,

no purely public goods if equal availability is measured in such terms as

these. At this point, it is useful to recall the earlier apparent digression where

the theory of public goods was extended to apply to the purely private good,

"your bread." We said that the commodity, "your bread,' was equally avail-

able to all members of the community. In that formulation, we could not

have possibly been defining equal availability in terms of similar quantities

of homogeneous-quality consumption units. We must have been applying

some measurement procedure different from that which economists apply to

fully divisible private goods and services.

Again the theory of joint supply is helpful. To the extent that a good or

service, as produced, satisfies more than one demand, we can measure quan-

tity, not in homogeneous-quality consumption units, but in production

units. And there is nothing inherent in the jointness of supply, per se, which

suggests that different demanders need enjoy or have available to them

homogeneous-quality units for final consumption. This point is, of course,

made evident in Marshallian joint supply, where final consumption compo-

nents may be demonstrably different in some physically descriptive sense

(meat and hides). The point is less apparent, but equally valid, with reference
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to publicly supplied goods and services. In our fire protection example, sup-

pose that a fire station is physically located nearer to Mr. A's residence than

to Mr. B's. In terms of homogeneous-quality final consumption, these two

persons do not enjoy the same quantity of fire protection. However, the ser-

vices of the fire station, given its physical location, are equally available to

both A and B, and, as joint consumers, they may be said to enjoy the same

quantity of the public good, fire protection, so long as the latter is defined

strictly in production or supply units.

The differentiation in the physical quality and in the quanuty of con-

sumption goods and services supplied to separate persons will, of course, be

reflected in the different marginal evaluations placed on the jointly supplied

inputs. Hence, in our illustration, even if A and B should have identical util-

ity functions and identical incomes, B will place a lower marginal evaluation

on the publicly supplied service of fire protection for the simple reason that,
translated into units relevant for his own consumption, he enjoys a lower-

quality and smaller-quantity product. It is because of this translation of dif-

ferential service flows into differential marginal evaluations that difficulties

arise in any attempt to separate genuine differences in tastes from differences

in physical service flows.

The analysis here suggests that the theory of public goods can be mean-

ingfully discussed only when the units are defined as "those which are jointly

supplied" and when "equal availability" and, less correctly, "equal consump-

tion" refer only to jointly supplied production units or inputs, which may

and normally will embody widely divergent final consumption units, mea-

sured by ordinary quality and quantity standards. Interpreted in this way, the

theory becomes very general.

If a good or service is supplied jointly to several demanders or consum-

ers, the question arises whether the "mix" among the separate components
is fixed or variable. In Marshall's example, the unit of production (the steer,

the physical characteristics of which were initially assumed to be invariant)

determined uniquely the meat and hides content in each jointly supplied

bundle. In our own illustration, the fixed location of the fire station deter-

mines uniquely the relative quality-quantity of the services received by A

and by B. For any publicly supplied good or service, the availability of

which is open to all members of a group, the proportions in the mix are set
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by the locational-technological characteristics of the supplied units. 2Once

these are set, the analogue to the Marshallian fixed-proportion model is

complete.

In the sense noted here, public goods or services will normally be multi-

dimensional. Not only must the location of the fire station in the municipal-

ity be fixed, but all the other characteristics of the public service must also be

specified to the extent that these influence in any way the quality-quantity of

final consumption components received by different demanders-users. To

simplify, we may use "location" as a surrogate for all such characteristics. In
our fire station illustration, this amounts to assuming that the sole charac-

teristic of the fire station that influences the relative quality-quantity of fire

protection received by A and B is its location. It is evident, of course, that

many such problems of dimensionality arise in the provision of almost any

public good or service. A police force better trained to break up street riots
than to track down safecrackers will nevertheless be equally available to citi-

zens who have plate glass windows in main streets and to citizens who keep

large cash sums in safes. But the relative amount of protection actually re-

ceived by each group will depend on the technical mix of this composite

force, this being the unit of joint supply in the appropriate jurisdiction. Once

the technical characteristics of this unit are set, the physical consumption

flows to the different demanders are combined in fixed proportions and the

analogy with Marshall's fixity in proportions is direct. If these characteristics

are assumed to be determined by noneconomic, engineering considerations

that are divorced from the respective preferences of the demanders, the the-

ory of public goods can be applied without difficulty and emendation. No

2.Th_sstatement suggestsone important aspect of public-goodssupplythat may have
been overlooked by some scholars. The theory of public goods can be applied even in
those caseswherecongestion arises in the usageof a public facility.Aroad, street or high-
way provides the best illustration of this point. The facility,once constructed, is made
equally availableto all users, and the theory of pubhc goods can be used to determine,
conceptually,the appropriate extension in the capacity of the facility.Each facilityem-
bodies, however,a certain congestion probability as one of its physicaldimensions, and
this will be taken into account in the individual marginal evaluations. For example,an
individual willplace a &fferent marginal evaluation on a toll-free,congested thorough-
fare than on a toll-charging, noncongested throughway of the same physicalattributes.
Evenin the toll-charging case, however, the facility Is equally available to all potential
users.
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problem of determining the optimal mix among components in the jointly

supplied unit need arise.

The Component Mix--the Technology
of Public Goods

As the illustrative examples make clear, in ordinary cases of public-goods

supply no such noneconomic considerations are paramount. The compo-

nents in the appropriate units of joint supply can normally be varied within

rather wide limits. Even if this should not prove possible in each instance,

the theory should be generalized if at all possible to allow for such variability.

It should be possible to lay down necessary conditions for optimality in the
mix. The structure will remain seriously incomplete unless we can isolate, at

least conceptually, the forces that make for distinct variations in the mix

among the consumption components in a iointly supplied public good. Un-
der what conditions should the fire station be located near A rather than B._

Under what conditions should the police force be trained primarily to break

up street riots rather than to locate burglars? We need to examine the con-

ditions for equilibrium or optimality in the component mix in addition to

the more familiar conditions for equilibrium or optimality in the quantity of

the production units that are to be supplied.

Note that this problem arises only with publicly supported goods and ser-

vices that are impure. They must be neither wholly private, in the sense

of no spillover benefits or harms arising from their production or con-

sumption, nor wholly public, in the sense of strictly equal consumption of

homogeneous-quality units of good or service. In the first case, even if the

supply should be publicly organized, there is no question of defining the op-
timal mix since each demander's preferences can be satisfied independently

and separately. In the second case, there will be no interpersonal quality-

quantity variability by definition. The interesting cases are those falling be-

tween these polar limits. And here interpersonal and intergroup variability

can readily be incorporated into the production process, even within the

overall technological constraints that dictate the relative efficiency of joint

supply. In illustrative terms, the fire station can readily be located at any one

of several places, each one of which embodies a different mix among con-

sumption components, despite the fact that, wherever located, within wide
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limits, A and B will still find it relatively more efficient to secure their fire

protection services jointly rather than separately.

Equilibrium in the Mix

Let us now return to our simple Tizio-Caio model to discuss this problem

concerning optimality in the mix, one that has not been adequately devel-

oped in the modern literature. In the model of simple exchange, introduced

first in Chapter 2, we assumed that one of the two goods was purely public

in the strictest definitional sense. We presumed, without really raising the is-

sue for serious critical scrutiny, that each of the two consumers enjoyed equal

quantities of homogeneous consumption units. That is to say, we assumed

that the killing of one mosquito, whenever or wherever, provided an equal

quality service flow to Tizio and to Caio. As the discussion in the preceding

sections suggests, this highly restrictive feature of the model must now be

modified. We propose to make the two consumption components enjoyed

by Tizio and Caio into two conceptually distinct goods. Both Tizio and Caio

place positive valuation on mosquito repelling services, but let us assume

that the two men sleep at different locations. Therefore, the location of the

public good or service can modify the mix between the two components.

If it should be technologically necessary to release mosquito repellent at

only one place, the earlier analysis would not be affected in any way and no

additional conditions need be derived. The fact that, in some descriptive

sense, the final consumption components should amount to quite different

goods would in this case be wholly irrelevant to the analytics. As we have sug-

gested this seems an overly restrictive model, and we want to examine one in
which the mix is variable. Assume that although Tizio and Caio will always

find it relatively efficient to control mosquitoes jointly rather than separately,

variations are possible in this production-supply process that within wide

limits will favor one or the other of the two components. We want to exam-

ine the process through which Tizio and Caio attain some equilibrium sup-

ply of mosquito repellent, but, also, we want to examine the process through

which they attain some equilibrium mix among consumption components

that characterize this public good. How much repellent or repellent services

should be produced, and where should this activity take place?
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The Mix of a Pure Public Good: The Limiting

Case of One-for-One Correspondence Among

Consumption Components

The problem of determining the optimal mix among consumption compo-

nents in a jointly supplied production unit when this mix is variable may be

discussed with the geometrical constructions to be introduced in this sec-

tion. It will be helpful to present this construction first under the assumption

that the mix is completely invariant in an extreme or limiting case where

there is a one-for-one correspondence among the separate consumption com-

ponents. Let us say that technological characteristics are such that every per-

son receives equal quantities of homogeneous-quality consumption units

from each unit of public good that is produced.

In Figure 4.1, this case becomes easy to diagram. The final consumption

components enjoyed by the two demanders, Tizio and Caio, are measured

along the abscissa and ordinate, respectively. Production can take place only

along the 45° line as shown. A unit of production becomes two units of con-

sumption. A unit of final consumption supplied to one person automatically

45°

t

yC

h

o
yt

Figure4.1
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insures that a unit is also supplied at the same time to the remaining con-

sumer, or consumers, in the group. It becomes impossible, by definition, to

produce a unit of y', the consumption component enjoyed by Tizio, without

at the same time, and jointly, producing precisely one unit of yC,the con-

sumption component enjoyed by Caio. As the geometrical construction sug-

gests, the only problem in this highly restricted model is one of determining

the optimal extension of production along the 45° ray. No problem of deter-

mining the optimal or equilibrium mix arises here.
The construction is useful, even in such a highly restricted model, in in-

dicating that the separate consumption components need not be physically

or descriptively identical if consumption units are defined only in terms of

the contents of the production units. Tizio may be receiving mosquito re-

pellent and Caio tick repellent, to vary our illustration, while the production

of insect repellent qualifies as that of the pure public good. M1 that is re-

quired here is that there be a one-for-one correspondence among the sepa-

rate consumption components in the mix and that this mix be invariant. In

terms of production units, all demanders are receiving or enjoying identical

goods here. Consumption units enjoyed by the separate parties may be (al-

though they need not be) quite different one from the other in a descriptive
sense.

The Mix of a Pure Public Good: Fixed Proportions

There need not exist such a one-for-one correspondence among separate

consumption components in all public goods, even in those which can be

classified as "purely public" in some more general sense. If units of final con-

sumption enjoyed by each demander are measured independently in some

physical dimension the quantities received by each person need not match

up one-for-one. Consider once again fire protection, received by Tizio and

Caio from a fixed-location fire station that is not equidistant from their prop-

erties. Each expansion in the production of the gross commodity, fire pro-

tection, at this fixed location will provide additional protection to both per-
sons. But this need not be one-for-one. If, for instance, the fire house is

nearer to Tizio than to Caio, an additional set of hoses on the fire engine may

add three times the quantity of protection to Tizio that it adds to Caio. Pro-

duction here can take place only along the ray h on Figure 4.1, indicating a
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three-for-one, not a one-for-one ratio. Note that here, as before, the pure

public good is equally available to both demanders in production unitterms.

It would, of course, always be possible to redefine quantity units of con-

sumption in such a way as to restore the one-for-one correspondence. If

each consumption unit is measured in units of quantity contained in each

unit ofproduction, then each person enjoys equal quantities, by construction.

! It seems probable that this procedure has been implicit in much of the dis-

cussion of the theory, which has not included discussion of the mix among

components. This convention of redefining quantity units may be helpful in

certain cases, but here it obscures the very problem that we seek to examine.

Once it is fully recognized that, in terms of final consumption units enjoyed,

equal availability means little or nothing, the question that arises concerns

the possibility of varying the component mix.

The Mix Under Variability of Proportions

Any general model must allow for variability in the mix among separate con-

sumption components of jointly supplied goods and services, whether or not

these be publicly provided. The two preceding models, in which such variabil-

ity is not allowed, serve only to emphasize the restrictiveness of the standard

public-goods assumption. It is difficult to think of practical public-goods ex-

amples where variability, within some limits, is not feasible. Mosquito repel-

lent can be released in many parts of the island; fire stations can be located in

many places; police forces can be variously trained.

Once this sort of variability is allowed, however, the necessary conditions

for optimality in this mix must be determined in addition to the necessary

conditions for optimality in the extension of production of the public good

or service. Public-goods theory, as developed over the last quarter-century,

has been almost exclusively devoted to the second of these problems, as has

been almost all of the discussion in Chapters 2 and 3 above.

The analysis for the two-person, two-component model can be presented

geometrically. In Figure 4.2, as in Figure 4.1, the two consumption compo-

nents are measured along the axes. One simplifying assumption is necessary

at the outset. The total cost function for each component, when and if sepa-

rate production takes place, is linear. This assumption insures that if there

are no efficiencies in joint production, iso-cost curves will also be linear. The
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impure public good that we want to analyze does, however, embody net ef-

ficiency in joint production of the two components. This efficiency is indi-

cated by the convexity of the iso-cost curves, the c curves in Figure 4.2.

As these curves are drawn, note that individual behavior under indepen-

dent production would not generate external economies. If each person

should be required to produce his consumption component separately for

his own use, it will be efficient for him to exclude the other person from the

enjoyment of any spillover benefits. An alternative construction could be in-

troduced (in which the c curves exhibit positive slopes over some ranges, as

do those in Figure 4.4) which would incorporate observed external econo-

mies under wholly independent behavior. In this construction, joint pro-
duction would remain efficient, but, also, nonexctusion would characterize

privately organized supply. For analytical purposes at this point, either of

these two constructions is suitable. All that we require is that the joint supply

of the two components be relatively more efficient than separate supply.

The iso-cost curves are derived by mapping onto the surface of Figure 4.2

the contour lines from the appropriate total cost surface. Cost is measured

in units of some numeraire private good, along an axis extended outward

from the surface of the figure? These iso-cost contours indicate the marginal

3. Under the restricted assumption of linearitym the two cost functions under sepa-
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rate of substitution between the two consumption components on the pro-

duction side. Before the necessary conditions for optimality in the mix be-

tween components can be derived, we need to determine, for each level of

production, the rates at which these components may be substituted, one for
the other, in the combined evaluation of the two traders. To simplify the pre-

sentation here, we have assumed that Tizio and Caio are interested solely in

I the consumption services that they receive directly. That is to say, neither

person places a value on consumption flows to the other person. For a single

person, therefore, indifference contours mapped onto Figure 4.z would take

the form of a series of parallel lines vertical to his own service flow axis. We

are interested, however, in the joint or combined evaluation that the two

men place on the two components in the mix. To secure a total benefit or

total evaluation surface it is necessary to add the two individual benefit or

} evaluation surfaces in the private-goods or numeraire dimension. Once this

] step is taken, we can draw contour lines which can be mapped onto Figure
4-_ as iso-benefit or iso-evaluation curves. One such set is shown as the b

curves. So long as diminishing marginal rates of substitution between the

consumption component and money hold for each person, the iso-benefit

curves must exhibit the convexity properties shown by the b curves.

The tangency between an iso-outlay and an iso-benefit curve is a neces-

sary marginal condition for optimality in the mix of the two components at

each level of production. The path along which production should proceed

is indicated, therefore, by the locus of such tangency points, the ray labeled

g in Figure 4.2. In this construction, we have again neglected income-effect

feedbacks. Full incorporation of these would have made it impossible to de-

rive iso-evaluation contours independent of the cost-sharing arrangements

over inframarginal ranges, and these effects might also have modified the

shape of the optimal-mix path over these ranges.

Once the ray or path of optimal mix among separate components in the

jointly supplied unit of production is determined, there remains only the de-

rate production, the convexityof the iso-costcontours impliesnet efficiencyin joint pro-
ductlon. If, however,this linearityassumption isdropped, convexiso-costcontours may
exist evenwhere there is no joinmess advantage. For this more general model, a redefi-

nition of quantity units in terms of dollars of cost is required to convert the independent-
production cost funcnons into effectivelyhnear form. Once this step is taken, the analysis
proceeds as it does in the simpler model.
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termination of the rate of production along this ray or path. The solution

here is quite straightforward, and it is the familiar one. It is represented by

taking the derivative of the cost function along this optimal-mix path and

equating it with the derivative for the total benefit function taken along the

same path. Figure 4.3, which has a familiar look about it to economists, de-

picts this solution geometrically. Measured along the abscissa are units of

production along the defined path. Measured along the ordinate are units of

the private or numeraire good. The necessary conditions for optimal exten-

sion in production are satisfied when the slopes of the two functions are

equal, again recalling the required neglect of income-effect feedbacks for this

simplified construction here.

Note that this statement of the necessary marginal conditions is equiva-

lent to that presented earlier in the simpler models. At the margin, a unit of

production embodies two component "goods." In one sense, therefore, the

marginal cost of supplying this combination represents the summed mar-

ginal costs of the two components. On the other side of the equation, the

marginal benefits placed on the two components must equal the summation
of the evaluations of the two demanders.

With this extension of the basic theory to the impure good which embod-

ies widely varying proportions of the several components, but which is still

characterized by efficiencies in joint supply, the analysis moves significantly

toward generality. Mthough the construction becomes complex, the analysis

is not modified in its essentials when we allow the separate demanders to

place positive or negative evaluations on components in the mix other than

the service flows which they receive directly. The owner of the plate glass

window who is fearful of street riots can be allowed to place some value on

the tracking down of safecrackers in the neighborhood, the prime interest of

his neighbor. The characteristics of equilibrium are not modified. Both the

purely public good and the purely private good become special cases of the

more general theory that emerges here.

As we have noted, the separate demanders may value wholly different or

quite similar components in the unit of jointly supplied good. For many

public services, national parks for example, we normally think of separate

persons enjoying similar physical facilities. Nevertheless, even such services

as this can be best interpreted as embodying separate components. Where

should a new park be constructed, and which existing ones should be ex-
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tended? The decision on such matters, insofar as efficiency criteria dictate, is

precisely equivalent to that of determining the optimal mix among compo-

nents. A decision to expand park facilities in Nevada rather than in West Vir-

ginia is a choice of a mix that includes a relatively smaller proportion of con-

sumption units benefiting an easterner, and a relatively larger proportion of

the units benefiting a westerner.

External Economies in Consumption: "Publicness"

Without Orthodox Economies of Joint Supply

The phenomenon of joint supply has been the central feature of all public

goods and services in the analysis developed to this point. The bases upon

which individuals are motivated to organize the joint supply of any particu-

lar good or service has not been explored in detail, but implicit in the above

discussion and in much of the standard literature is the assumption that

technical characteristics inherent in the production process serve to make

common sharing relatively efficient. The external economies arise in produc-
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tion, not consumption. Consider the classic examples. Why do the separate

fishermen on the island refrain from building separate lighthouses? The act

of producing a single lighthouse provides spillover or external benefits to all

fishermen. Externally benefited parties care not at all whether or not the pro-

ducer himself consumes the services that he produces. We propose to con-

sider in this section the quite different model in which the external econo-

mies arise from the act of consuming. In this model, there need be no external

economies from production in the orthodox sense, hence, no jointness effi-

ciencies. With some stretching of the analysis, this model can be incorpo-

rated into the general public-goods model already developed.

Earlier in this chapter, the possible extension of the basic analytical model

to purely private goods and services was examined, primarily for purposes of

illustrating the generality of the tools. This discussion was then followed by

showing how "impure" public goods may be brought into the analysis. Im-

purity or imperfect publicness in this respect was defined, however, as any

departure from the availability of "equal quantities of homogeneous-quality

consumption units" to all customers. Despite the presence of such impuri-

ties, the public-goods model was shown to hold so long as joint supply col-

lectively or cooperatively organized is present.

We now want to assume away all jointness in supply, at least in this stan-
dard sense. We want to examine those instances where the external econo-

mies that may be present arise solely from the act of consumption. There is

here, by definition, no spillover from production as such.

Consider a modified Tizio-Caio example. Through some daily expendi-

ture of effort in digging out a special root and eating it, a person can make

himself temporarily immune from a highly communicable disease. What

form do the externalities take in this example? Tizio is not affected by Caio's

production of the immunizing agent; there are no economies of joint pro-

duction by definition. Tizio is, however, affected by, and hence interested in,

Caio's consumption of the immunizing agent since Caio's immunity protects

Tizio also and vice versa. Only in consumption is a "public good" produced.

A familiar real-world example that closely approximates this case arises

in educational services. There are few, if any, necessary economies of joint

supply on a scale sufficiently large to warrant consideration of collective or-

ganization. It is widely acknowledged, however, that important external econ-

omies or spillovers are generated in the act of consuming educational ser-
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vices. As a member of the political community, say a municipality, you are

interested in the utilization or consumption of educational services by the

child that lives in that community.

The extension of our basic theory to cover this case is not difficult. Here

we resort to the approach already suggested when we treated any purely pri-

vate good as a public good. Each person's consumption or utilization of the ser-

vice must be considered separately, as an independent public good. You, as a

member of the community, are interested here in n separate public goods,

each one representing the educational services actually consumed by a single

child in the same jurisdiction. For each of these n goods or services, ioint

supply in the orthodox fashion holds, and the necessary condition for full

equilibrium may be derived as before. The marginal rates of substitution

summed over all individuals in the group must be equal to the marginal cost

of producing the service. When we discussed treating a purely private good

as public, the procedure amounted to adding a series of zeroes to a single

positive value. In the present case, where the external economies arise in

consumption, we are confronted with an impure or in-between situation.

Normally, the actual consumer of the services will place some differentially

higher value on this consumption than his fellows. Such goods and services
tend to exhibit considerable divisibility. In the case of educational services, a

significantly higher evaluation will be placed on the services by the direct

beneficiary, the family of the child who consumes. To this higher evaluation

will normally be added, not a string of zeroes, and not a string of equal val-

ues, but a whole series of lower but still positive values.

Note that through this device of considering each person's consumption

as a separate public service, we have converted the model into one where

joint supply necessarily applies. Inherent in the education of the single child

in the community is the joint supply of "this child's education" to all other

members of the relevant group. The demands of all members are jointly met

in the consumption of education by the single child. The analytical model

developed earlier for other cases of impure public goods now holds without

qualification. The problem of determining the optimal mix now becomes

one of locating the quality standards that should characterize the educational

services to be supplied to the particular child.

For simplicity in illustrating this point, let us resort to a two-person model

again, with some variations, and remaining within the educational services
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illustration. Let us take Family Brown as our direct consumer. It has one

child of school age, Charlie Brown, and the family, as a decision unit, is di-

rectly interested in Charlie's consumption of educational services. The rest

of the community we treat here as a single person, called ROC, and this unit

is also interested in the consumption of education by Charlie Brown. In Fig-

ure 4.4, we illustrate the problem as before by indicating possible variations

in the mix among separate components.

We must define the units along the two axes in Figure 4.4 with some care.

Mong the horizontal axis, we measure physical service flows to the direct

beneficiary of the child's utilization of educational facilities: in our case, Fam-

ily Brown. Along the vertical axis, we measure physical service flows to the

spillover beneficiaries stemming from the same utilization of educational fa-

cilities by the same child. Conceptually, these service flows are objectively

computable. For purposes of analysis here, we may consider them to be mea-

sured in terms of reduced probabilities that the child will, when he becomes

an adult, impose direct costs on the beneficiary. Such costs might take any of

several forms: criminal, delinquent or antisocial behavior; substandard con-

tribution to collectively organized activities; corrupt or suspect behavior in

political process. The point to be emphasized is that the consumption of

education by a single child generates some such physical flow of services both

to the direct beneficiaries and to spillover beneficiaries. These physical flows
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are measured on the axes of Figure 4.4. They must be kept conceptually dis-

tinct from individuals' evaluations placed on these flows. At this point, we are

not directly concerned with the values, positive or negative, that direct or in-

direct beneficiaries may place on such service flows. Nor are we concerned

here with problems of measuring such physical service flows in any empirical

sense. Errors in estimation may, of course, cause individuals to place negative

evaluations on service flows that objectively generate positive values. And,

contrariwise, individuals may place positive evaluations on wholly imaginary
flows of services.

As suggested, the behavior of direct beneficiaries in generating the con-

sumption of educational facilities by a single child will normally provide

some flow of services to other members of the community. Nonexclusion

tends to be characteristic of such externalities. The privately generated be-

havior of the direct beneficiary, the family of the child who is being educated,

may be depicted by its shift along the path g in Figure 4.4. As our earlier anal-

ysis of the public-goods mix suggested, if there is only one sort of education

that can be consumed or utilized by the child, this path is unique. The in-

corporation of the interests of spillover beneficiaries, through some collec-

tivization process, will serve only to shift the position of equilibrium out-

wards along the path g, say, from P to P'.

It seems obvious from the example here, however, that such "fixity in pro-

i portions" is not likely to occur. There are many variables in the education

'; mix, and the "bundle" of facilities actually utilized by the child may vary

ii within rather wide limits. It also seems reasonable that some of this variabil-

ity can be related rather directly to the relationships between direct and in-

i direct service flows, the units measured along the axes in Figurebeneficiary

4-4. The education bundle can surely be modified to shift somewhat the pro-

portions between the two categories of service flows. Own-family benefits

may stem primarily from educational inputs that generate higher income ex-

pectations for the child, while spillover benefits may stem primarily from

f_ educational inputs that generate higher "cultural or citizenship" expecta-

i,_ tions. As surrogates for these two variables, we may think of vocational or
ii professional versus general or classical education.
:_ If such variability is possible, the optimal mix among components will be

_ determined in the same manner that we have presented with respect to the

if more orthodox impure public good. Some generalizations may, however, be
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made here, suggesting that the analysis is not wholly without relevance or

applicability to real-world problems. Consider the problem of determining

the necessary conditions for optimality in the education of a single poor

child as compared with the same conditions in the education of a single rich

child. Presumably, the evaluation placed on the direct service flows to the

own-family will be less in the former case than in the latter, hence the pro-

portion of costs borne by the ROC will be greater. This suggests that, opti-

mally, the education of the relatively poor child, or the child from poor par-

ents, should contain a larger element of general material than that of the

relatively rich child. Such generalizations from the analysis must, of course,

be made with great care and with many qualifications. The direction of em-

phasis in variability may not be that which has been suggested here at all;

also, efficiency considerations alone may not be of decisive importance. The

implication is only that, if properly developed, the conceptual analysis here

can lead to certain limited real-world predictions.

It must again be emphasized that, in treating of external economies that

arise in the activity of consuming itself, each person's or family's activity

must be considered as a separate public service in order to bring the analysis

within the orthodox framework. One cannot combine the n separate "goods"

into "education of all children" and employ the standard analysis. If this

mistake is made, basic misunderstanding of this whole category is likely to

arise. When we try to consider several persons' consumption or utilization

of services simultaneously, we are really combining several separate exter-

nality relationships, with many resulting difficulties.

This analysis has important implications for the institutional arrangements

of such consumption activities. What the analysis, along with the example,

suggests is that the attainment of full equilibrium may involve participation

of the whole membership of the community in financing the consumption

activity, of the single person, in the extreme cases, each person in the group,

taken separately. What the analysis does not suggest is that the consumption

activities of all persons, in our example, for all children, be jointly organized

and supplied. Economies in the joint production of services for several per-

sons may arise, of course. But such production economies are over and above,

and quite different from, those consumption externalities that we have con-

sidered here. It is the latter which provide the basic motivation for potential

collective-cooperative organization. Institutionally, the provision of facilities
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allowing the relevant consumption activity may be privately organized. Edu-

cation may be supplied by private firms if this should prove the most effi-

cient arrangement. The rest of the community may join with the direct ben-

eficiary, the family, in purchasing privately supplied educational facilities.

Equilibrium may well be attained most efficiently through ordinary compet-

itive organization of the actual facilities, provided only that the community

act somehow as a partner in the purchasing process. The incentive for co-

operative action in such cases stems from the spillover benefits of consump-
tion as such.

This case may again be contrasted with the orthodox public-good case

when the spillovers or externalities arise from jointness and nonexcludability

on the production side. Contrast education and police protection in this re-

spect. You join forces with your neighbors in the municipality to finance

education because you secure some benefit, for which you are willing to pay,

from the consumption of services by your neighbor's child. You are willing

to join forces with these same neighbors to produce, directly or indirectly,

police protection (for both yourself and your neighbor) not because you are

specifically interested in their own lives and property being protected, but

because through joint action you can secure protection of your own life and

property more efficiently. To bring the first case into the strict confines of the

model developed to apply to the second case, which is basically the model

for joint supply, we have shown that it is necessary to consider each person's

separate consumption as an independent good. Because there is required

here the organization of n separate goods, there is no apparent argument for

monolithic supply. The direct implication for institutional structures is clear;

with production externalities there is a particular efficiency reason for con-

sidering publicly managed or controlled supply of service facilities. With con-

sumption externalities, the type of organization should be determined strictly

by more orthodox efficiency criteria. The argument for "public schools" (as

opposed to "public financing of education") must rest on a different footing

from the argument for "public police protection."

A Formal Summary

We may summarize the extensions of the analysis introduced in this chapter

by reference to the algebraic statements for equilibrium that were first pre-
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sented in Chapter 2. Let us return to the Tizio-Caio model employed in that

chapter for simplicity in exposition. Following the statements of conditions

(9) and (lO) in that chapter, we said: "... the conditions are fully general for

two-person, two-good exchange, and these same statements encompass any

degree of externality or publicness in xz." If this earlier proposition holds, it

should now be possible to summarize the analysis of Chapter 4 adequately

through resort to these very general conditions for public-goods equilibrium.

Conditions (9) and (lO) are reproduced below for convenience. Recall that

the superscripts refer to individuals; x_ is the private good, x 2 the public

good.

u'x'2 (_ [u_x c (9)_ ) 2 f'x_]
bltxtl LWx] fcx ,j

wx_ _ [u'x'_ f'x _]_)/___ __ j -2 (10)
W'X_ [ u'x', f'x'_ ]

The u's represent partial derivauves of the utility functions, the f's partial

derivatives of the cost functions facing the two persons. In more familiar ter-

minology, the left-hand side of (9) represents Tizio's marginal evaluation of

Caio's activity of producing the good, x2, for his (Caio's) own consumption.

The first term in the bracket represents Caio's own marginal evaluation of

this same activity, while the second term represents his marginal cost. Under

fully independent behavior, the bracketed terms sum to zero. The terms in

(ao) are similarly explained, with only the position of the two persons re-
versed.

Let us now consider four possible cases: (1) the pure private good, (2) the

pure public good, (3) the impure public good characterized by indivisibili-

ties, (4) the good that exhibits external economies in consumption but not

in production.

The first case is straightforward and need not be examined in detail. Tizio

will place no marginal evaluation on the production-consumption of x2 by

Caio, and Caio will not positively value similar activity by Tizio. The left-

hand terms in both (9) and (1o) become zero, and the conditions reduce to

the familiar statements for equilibrium under wholly private adjustment.

The second case is also simple. Here we may take the first term out of the

bracket and shift it to the left-hand side of the equation, producing the more
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familiar summation of marginal evaluations over the two individuals which

is then equated to the marginal cost of supplying the good. In this case, we

may drop either one of the two equations, (9) or (lo), since they make iden-

tical statements. Each person's evaluation of the production-consumption

activity of the other is fully equivalent to his evaluation of his own activity.
The third case is somewhat more difficult. Here the same quantities of

homogeneous-quality consumption units are not available to both demand-

ers, so that, even on the assumption of identical tastes, the evaluation that

Tizio places on his own activity differs from that which he places on Caio's

activity. The same relationship holds for Caio. Note that this case covers both

the fixed proportion and the variable proportion good, since the conditions

(9) and (ao) do not relate to the definition of optimality in the component

mix. Because the externalities here arise solely from production, from the

relative efficiency of joint supply, either (9) or (lo) may be dropped since

production will tend to take place at only one "location." This case is differ-
ent from the second, however, in that (9) and (lo) will no longer be identical.

Here either technological considerations will determine the precise location

of x 2or, more generally, the optimal mix will be determined by a considera-
tion of both evaluation and cost factors. Before (9) or (lo) is satisfied, these

subsidiary conditions defining optimality in the component mix must be
fulfilled.

In the fourth case, it is impossible to drop one of the two statements. Here

the externalities arise not from production or joint-supply indivisibilities but

from consumption activity, as such. Two separate collective or public goods

must be considered, x'_and x', the first being the consumption of x2 by Tizio,

the second being the consumption of x2 by Caio. For each of these two quite

separate goods, the familiar public-goods conditions hold, and for each, the

subsidiary conditions as to optimal mix must also be added. In this case,

conditions (9) and (10) say quite different things, the one relating to one

public good, the other to another.
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5. Many Private Goods,

Many Persons
The "Free-Rider" Problem

The assumptions of our initial models have been progressively relaxed, and

the theory of public goods has become more general in the process. The gen-

eralization remains incomplete in essential respects, however, due to the two-

person, two-good limitation. Extension to the n-person, n-good cases must

now be introduced. Should these final steps prove impossible, some of the

earlier simplifications would be of negative rather than positive explanatory
value.

From One to N Private Goods

One stage of this remaining generalization is simple. No difficulties arise in

shifting our attention from a world where one private good and one public

good exist to a world where there are n private goods and one public good.

This is the model within which much of the theoretical discussion of public

goods demand-supply has taken place. The results are equivalent to those

reached in the simplified two-good model. All that is required here is the se-

lection of one from among the n private goods as a numeraire, that is, as a

money commodity. Once this is done the model reduces to the two-good

case as before, with the numeraire becoming a common denominator for all

private goods. Actual and potential exchanges can be treated as transfers in

the numeraire. In this respect, the "market" for the single public good is not

different from that for any single selected nonnumeraire private good. M1

trades reduce to two-good dimensions. This acknowledged function of the

money commodity has been emphasized for its efficiency-promoting results.

74
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The costs of exchange in a money economy are drastically lower than those

in any comparable barter system. The dimensional aspect here has not, how-
ever, been so fully appreciated for its facilitation of elementary theorizing

about the market processes. The use of money allows the economist, who has

normally been concerned almost exclusivelywith private-goods exchange, to

possess a "magic number," two, despite all of his sophisticated models cov-
ering many commodities.

From One to Many Public Goods

So long as there is one purely private good to serve as a numeraire, no prob-
lem arises in generalizing the model to include any number of public goods.
Each of the latter can be treated separately and "trade" in this good and the
numeraire can be discussed in the same terms as before. Complexities emerge

when complementarity and substitutability relationships among public goods

are strong, or when institutional arrangements for provision (e.g., general-
fund budgeting) force joint considerations. These complexities need not be

disturbing for elementary analysis, however, and the standard professional
tools of economics can be employed.

The model cannot be generalized to cover the case where all goods are

public. Here no numeraire private good is available to reduce the analytics

to our magic two dimensions, and trade becomes much more complex, both

in reality and in analysis. We must resort to something like a generalized bar-
ter model. Such a model does have relevance to certain real-world problems,

notably those encountered when the theory is applied to certain political-

choice situations. This particular extension will be developed separately in

Chapter 6. At this point, our analysis will be limited to models that contain
at least one numeraire private good.

From Two to Many Persons

The major part of this chapter concerns the dropping of the other half of the
restriction on models introduced to this point, that which is imposed on the

number of persons or potential trading entities. Here, once again, no prob-

lem arises in analyzing trade in private goods, at least no problem that is not

thoroughly familiar to the trained economist. As we know, shifting from two-
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person to n-person models facilitates analysis in many respects. In two-person

exchange, neither trader confronts alternatives outside the exchange nexus.

Each person finds it advantageous to behave strategically, to bargain, since

the terms of trade as well as the extent of trade are determined internally

to the exchange process. If, however, there exist alternative buyers and sell-

ers, the terms of trade tend to be imposed externally on both parties to any

specific exchange. These terms are fixed by all participants indirectly in a

large-number market process, and they exogenously set the respective shares

in the total gains derived by two traders in any single exchange. Their own

decisions, within the narrow confines of this exchange, reduce to agreeing on

quantities to be transferred on these given terms. The necessary conditions

for full trading equilibrium are identical in n-person and in two-person mod-

els. But because all traders adjust to common price ratios the n-person model
is more determinate.

This distinction is illustrated in Figure 5.1, which is again the familiar

Quantity of X
for Caio

o'

Quantity I Quantityof Y of Y
for Tizio for Caio

0 Quantity of X A
for Tlzio

Figure5.
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Edgeworth-box diagram. Under two-person trade in isolation, the contract

locus, jk, represents the set of all possible final equilibrium positions, given

A as the initial point. At each position on this locus, the necessary marginal

equalities hold; all gains-from-trade are exhausted. In shifting from A toward

the contract locus, each trader is motivated to bargain, to behave strategi-
cally, in order to secure more favorable distribution of the available spoils. In

an n-person situation the same two traders would tend to move swiftlyalong

the single ray, r, to a unique point, g, on the contract locus, the slope of this

ray being the price ratio between the two goods. This price is set externally,

and, once set, it determines uniquely the solution to the "bargaining game"

in which these two players would engage if they were isolated. The price ratio

exerts this stabilizing and efficiency-generating influence because it repre-

sents the terms upon which each trader may exchange with outsiders, that is
with alternative sellers-buyers. Clearly, neither trader will ordinarily give his

direct opposite number much better terms than he can secure from others.

Most of the structure of neoclassical price theory consists of inferential pre-

dictions about characteristics of rays along which exchanges take place; that

is, with predictions about prices that will come to be established through
the interplay of all the demand-supply elements in n-person, n-commodity
markets.

Perfect Competition

The extension of the model analyzing trade in private goods from two per-
sons to many persons has been oversimplified in the above summary. Full

determinateness in the model emerges only when all of the requirements for

perfect competition are satisfied. Much of modern analysis assumes at the

outset that competition is perfect and then proceeds to derive inferential pre-

dictions about the characteristics of equilibrium. Interesting and important

questions concerning the path toward final trading equilibrium have been

relatively neglected, While there is no doubt but that this methodological

procedure has facilitated analysis in many respects, its value in contributing

to our understanding of the way market institutions may be predicted to
function seems questionable. A more fruitful approach is one in which com-

petitive organization emergesas a result of the interaction of demanders and

suppliers in markets, instead of being superimposed, as it were, by assump-
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tion. This latter approach is necessarily more cumbersome and complex, and

all ideas about uniqueness of solution must be jettisoned. There exist many

paths toward final equilibrium; there is some scope for bargaining behavior

in almost every trading situation. Prices come to be established in a process

of moving toward an ever-changing equilibrium; they are not "solved for,'

computer-style, exogenous of behavior in markets and then subsequently
"announced."

This approach concentrates on exchange as such. And even in a world

where many persons mutually trade among themselves in many private goods,

all exchange is still two-sided. The economist can still call up his magic num-

ber, two. In each exchange, there is one selling unit and one buying unit; each

trade is bilateral. In this sense, usage of the term "multilateral" by econo-

mists is often misleading. The emergence of a money commodity, a numer-

aire, allows the whole trading process, however many persons and many goods

it may involve, to be factored down, so to speak, into an intersecting set of

two-person, two-good exchanges.

The limitation on strategic behavior, on bargaining, is imposed by the

availability of alternatives, actual and potential. To the extent that effective

alternatives exist, the prospects of productive returns from investment in

strategy are reduced. In the extreme, expected returns do not equal costs

even at the zero margin. Each of us faces this situation in standard American

retail markets. We confront single sellers, but we do not normally find it

worthwhile to bargain over prices. The seller, because he has alternative buy-

ers, will not readily respond to below-list offers. However, because buyers

also have access to alternative sellers, the single seller cannot readily put his

own prices above those charged by others. Alternatives impose external lim-

its on the two-person, two-good trade in private goods, and the effectiveness

of these alternatives measures the efficiency of the market structure.

The purpose of all this is not to present a discourse on the theory of mar-

kets. The point emphasized is that so long as we restrict analysis to trade in

private goods, we do not effectively change dimensions in shifting from the

grossly simplified two-person, two-commodity model to one that contains

many persons and many goods. Such a shift adds determinateness to the re-

suits because the terms of trade are affected by potential as well as actual ex-

change. Since each trader can independently adjust his quantities of private
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goods, as demander or supplier, there is no necessity of introducing n-party

exchange models explicitly.

N Persons and "Trade" in a Single Public Good

This characteristic of independent quantity adjustment greatly facilitatesboth

trade and theorizing about trade. When a public good is introduced, parties
can no longer adjust quantities independently. As the analysis of earlier chap-

ters has shown, we can define the characteristics of trading equilibrium, even

here, so long as we stay in the two-person model. As we add more parties to
such a model, however, and as we shift from the two-person toward an n-
person case, we do not secure the same efficiencyas in the world where trade

is limited exclusivelyto private goods. With public-goods exchange, all rele-

vant parties must be brought directly into the contract. The economist's magic

number fails, and no amount of sophisticated theorizing can really factor
down the trading process into a set of intersecting two-party exchanges.Gen-

uine n-person trade must be analyzed for the first time, and the "solution"

must reflectagreement among all of the n trading partners.

The problem may be discussed in terms of agreement. Return to trade in

purely private goods. This trade requires explicit agreement between only

two persons in each exchange, a buyer and a seller, along with the implicit
agreement or acquiescence on the part of the other n-2 members of the

group. Private goods trade involves implicit unanimity, in the sense that par-

ties external to each particular exchange allow the two traders involved to

remain undisturbed in their dealings. Institutional arrangements are, of

course, designed to prevent such interference by external parties, but these

institutions themselves emerge from a recognition of the underlying realities

of most exchanges. Unless such implicit unanimity is present, external par-
ties can prevent any proposed exchange by offering more attractive terms to

one of the two traders. It is this particular characteristic of competitive eco-

nomic order that allows it to satisfy the familiar necessary marginal condi-

tions for Pareto optimality. Trade in private goods will proceed so long as

mutual gains remain unexploited, and solong as this requirement of implicit

unanimity is met. Implicit unanimity is not imposed, however, on private-
goods trade; it is a characteristic of such trade.
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In our previous analysis of Tizio-Caio trades, the motivation for agree-

ment on supplying the public good was shown to be equivalent to that for

engaging in ordinary private-goods trade. Mutual gains can be secured

through mutual agreement. The same motivation holds when we add more

persons to the model; unexploited gains-from-trade will be present so long

as persons who place any positive marginal evaluation on the public good

remain outside the range of agreement. To show this in a three-person case,

let us add Sempronio to the Tizio-Caio illustration. Suppose that Sempronio

desires to migrate to the island, and that he, like the others, will share equally

in the benefits of any mosquito repelling activity. Tizio and Caio will not be

willing to allow Sempronio to join them unless he contributes some share in

the costs of this public good, either through direct production on his own

account or indirectly through transfers to them of private goods. Sempronio

will, presumably, be prepared to make some contribution toward this end.

He cannot, however, simply engage in ordinary exchange with either Tizio

or Caio. The two-party agreement between Tizio and Caio on the quantity

of public good to be jointly supplied must now become a genuine three-

party agreement in a direct and explicit sense. Each person will now have to
consider his own contribution in relation to each of the other two persons

and to both combined. The extension to four, five and on to n persons sim-

ilarly will require further inclusion in the range of explicit agreement. Such

agreement is necessary in all instances where decisions are made on the

amount of public good to be supplied jointly for all relevant members of the

group.

The most obvious inference to be drawn from this preliminary discussion

concerns the predicted increase in the costs of reaching agreement as the

number of parties in contract expands. Two-party bargains may be difficult

enough, especially when the gains-from-trade are large. Three-party bargains

are probably proportionately more difficult still to arrange. As the size of the

inclusive group becomes large, explicit agreement among all members may

actually become almost prohibitively costly. It is essential to understand pre-

cisely why this is true. Herein lies the explanation of the failure of market-

like or exchange organization to function effectively in supplying public goods

that jointly supply large groups. Also here is provided the explanation for

the emergence of indirect trade via the mechanism of collective-coercive ar-

rangements.
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Strictly Strategic Behavior--The Small-Number Case

When all members of a group must reach agreement, and there is no exter-

nal contact with others outside the group, there are no external limitations

on the terms of trade among these members. This holds for two-person, few-

person and many-person groups. It is necessary, however, to distinguish care-

fiaItythe behavior of the individual participant in a small-number setting and

that of the same individual in a large-number setting. Rational behavior will

be quite different in these two cases, despite the presence of the same general

sort of mutual interdependence. In small-group situations, each potential

trader is motivated to behave strategically, to bargain, in an attempt to secure

for himself differentially favorable terms. At the same time, he will also seek

to promote general agreement so as to secure the advantages of the acknowl-

edged mutual gains. Here the trader expects through his own action to mod-

ify the behavior of fellow traders in the group. He will try to predict as best

he can the response of these others to his own action, and he will then select

that combination of action and predicted response that maximizes his ex-

pected utility. He is in an acknowledged gaming situation. He may deliber-

ately resort to strategic "antisocial" behavior even though he recognizes that

mutual gains can be secured from cooperative behavior. It is in this small-

number model that strictly strategic behavior on the part of the participant

becomes fully rational. Here the individual will find it to his advantage to

conceal his true preferences and to give false signals about those preferences

to his opponents-partners.

This small-number case has been exhaustively analyzed by game theorists,

although wholly satisfying results have not extended beyond the level of two-

person, constant-sum games. The several approaches need not be elaborated

here since these models are not those most appropriate for analyzing n-per-

son "trades" in public goods. Normally, political groups are organized so as

to include many persons. Our analysis must, therefore, be confined primarily

to the large-number case.

General Interdependence--The Large-Number Case

The individual, as a member of a large group characterized by general inter-

dependence among all of its members, will not expect to influence the be-
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havior of other individuals through his own actions. He will not behave stra-

tegically; he will not bargain; he will not "game" Instead, he will simply

adjust his own behavior to the behavior of "others" taken as a composite

unit without the anticipation that their behavior may change. He accepts the

totality of others' action as a parameter for his own decisions, as a part of his

environment, a part of nature, so to speak, and he does not consider this

subject to variation as a result of his own behavior, directly or indirectly.

A familiar reference to orthodox price theory will make the distinction

between the small-number and the large-number case clear. In a duopoly or

oligopoly situation, the rational firm tries to predict the response of its rivals

to its own actions. In a competitive setting, by contrast, the firm accepts the

behavior of its "rivals," as a datum, and simply reacts to its environment. The

underlying interdependence through the market is the same in both instances,

but the difference in numbers generates basic differences in the behavior pat-

terns of rational decision makers. In the large-number model, the individual

considers the influence of his own action, relative to the totality of action

generated by the group within which he operates to be so small as not to

affect at all the aggregative results. Hence, he reasons, and correctly, that he

had best ignore altogether the reactions of others (separately or as a sub-

group) to his own possible "antisocial" behavior.

The psychology of behavior differs in the two situations. In small-group

interaction, the individual recognizes interdependence in a specifically per-

sonalized sense. He will be directly conscious of rivalry; he will (in situations

where the numbers exceed two) be motivated to form coalitions. He will rec-

ognize the productivity of joint action with one or more of his fellows. Vis-

_-vis each other person in the group, the individual will sense a relationship

of both competition and cooperation. All of this disappears in the large-

number situation. The individual may fully acknowledge the mutual inter-

dependence among all members at some logical, analytical level of discourse.

But he will not find it productive to seek out and form coalitions with his
fellows to the extent evidenced in the small-number case. He will not con-

sider himself either competing or cooperating with other members of the

group. There is no personalized relationship of interdependence here, no

scope for bargaining to obtain favorable terms of trade since, for each per-

son, these terms are exogenously fixed. This removal of bargaining oppor-
tunities has its obverse, however, in that no trades will be arranged either.
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The small-number case provides the individual with motivation both to ini-

tiate trade and to bargain over terms. The effective large-number case, where

interdependence is general and cannot be factored down, tends to eliminate

both trading and bargaining behavior.

In the large-number setting, individuals find it rational to act indepen-

dently, despite the fact that the composite result of individual and indepen-

dent action is nonoptimal for each and every person in the group, and this

may well be recognized as such.

Public-Goods Supply and "Free Riders"

When the large-number dilemma summarized above exists, the natural pro-

cesses of trade, the emergence of market-like institutions, cannot be pre-

dicted to generate shifts toward optimality. Gains from n-person trade or

agreement are clearly present, and these potentialities may be universally rec-

ognized. But market-like arrangements cannot readily materialize due to the

absence of notable gains from two-person or small-number exchanges.

In such situations, individuals will suggest n-person "rules" or "arrange-

ments" aimed explicitly at reducing or eliminating the inefficiencies gener-

ated by independent behavior. In a very broad sense, agreements on such

rules can also be classified as "trades." It may prove almost impossible, how-

ever, to secure agreement among a large number of persons, and to enforce

such agreements as are made. The reason for this lies in the "free-rider" po-

sition in which each individual finds himself. While he may recognize that

similar independent behavior on the part of everyone produces undesirable

results, it is not to his own interest to enter voluntarily into an agreement

since, for him, optimal results can be attained by allowing others to supply

the public good to the maximum extent while he enjoys a "free ride"; that is,

secures the benefits without contributing toward the costs. Even if an indi-

vidual should enter into such a cost-sharing agreement, he will have a strong

incentive to break his own contract, to chisel on the agreed terms.

It is worth noting that there are no personal elements in the individual's

calculus of decision here, and, for this reason, the "flee-rider" terminology

so often used in public-goods theory is itself somewhat misleading. The in-

dividual is caught in a dilemma by the nature of his situation; he has no sen-

sation of securing benefits at the expense of others in any personal manner.
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And to the extent that all persons act similarly, no one does secure such

benefits. Free rider, literally interpreted, more closely describes the small-

number model, in which the individual does compete explicitly with others

in a personal sense. Here, "let George do it" means just that, with George

fully identified. But the small-number model is not appropriate for analyzing

the theory of public goods. In the relevant large-number setting, the individ-

ual does not really say to himself, "let George do it"; he simply treats others

as a part of nature. The "prisoners' dilemma," which has been analyzed at

length in game theoD _,is more descriptive of the large-number behavioral

setting, but, even here, this dilemma has normally been developed in two-

person models. In such models, nonoptimality arises because of the mutual

distrust and noncommunication between the prisoners, which are once again

personal relationships. In the large-number or n-person dilemma, the failure

to attain desirable results through independent action is analytically equiva-

lent to the orthodox prisoners' dilemma, but without the personal overtones.

Full communication among all persons in a large-number dilemma will still

not remove the inefficiency in results.

The organization and enforcement of efficient institutional arrangements

will rarely be possible unless all persons are somehow brought into potential

agreement. The alternative of remaining outside the agreement, or remain-

ing a free rider, must be effectively eliminated before the individual can ap-

propriately weigh the comparative advantages of independent behavior on

the one hand and cooperative action on the other. It is because they facilitate

the elimination of this free-rider alternative that coercive arrangements, gov-

ernmental in nature, tend to emerge from the preferences of individuals

themselves, at least on some conceptual level of constitution-making. Once

the possibility or opportunity of behaving as a free rider is removed from an

individual's range of effective choice, he can then select among the remaining

alternatives on more meaningful terms of comparative efficiency, at least in
an ideal sense. His behavior under these more restricted conditions will be

discussed more fully later in the chapter. Before this, however, it wilt be use-

ful to show why, in the large-number case, the individual will not contribute

voluntarily to the costs of public goods, at least not in an amount sufficiently

large to generate optimal levels of provision. The analysis in the following

section is redundant in one sense, but, as suggested earlier, varied iteration

can serve pedagogic purpose.
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A Probabilistic Approach to
the Free Rider's Choice

Consider first a community of lo0o persons in which it is widely known that

a fixed-facility purely public good, if constructed, will yield benefits valued

at sao per person, or $1o,o00 in total. It is also widely known that the facility

can be constructed for $5ooo.

Each individual examines his choice alternatives, which he considers as:

(a) contribute a share in the joint cost of the undertaking, or (2) contribute

nothing. How will he rank these alternatives? If he predicts that others in the

group will contribute an amount sufficient to finance the facility; he can ob-

viously gain from not contributing. If he predicts that others in the group

will not contribute, he gains nothing by contributing himself because of the

indivisibility of the benefits. In view of the large-number setting, the individ-

ual does not predict that his own behavior can influence others in the group.

There will be no difference in his predictions as to the aggregate behavior of
others whether or not he contributes a share of his own. In this sort of situ-

ation, regardless of how the individual estimates the behavior of others, he

must always rationally choose the flee-rider alternative. Since all individuals

will tend to act similarly, the facility will not be constructed from proceeds

of wholly voluntary contributions of potential beneficiaries.

This situation may be illustrated in the simple matrix shown as Figure 5.2.
Values to the individual under the different combinations are taken from the

numerical example. The terms in brackets represent probabilities assigned to

each of the possible behavior patterns of others. The important thing to note

is that these probabilities do not change from one row to the other. This being

the case, any set of probability coefficients will give the same result. The high-

est expected value will always be assigned to the row labeled "Not Contribute."

"Others.... Others"Do Not Expected
Contribute Contrtbute Value

IndivadualContributes $ 5 (.5) - $5 (.5) 0
Individual Does Not Contribute $10 (.5) 0 (.5) $5

Figure5.2
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This situation, relevant to the large-number setting, may be sharply con-

trasted with that present in a small-number case. Under the same general

conditions as before, assume now that the community contains lo persons.

Each person now anticipates a total benefit of $1ooo and a pro rata cost share

of $500. He will face the same alternatives as before; he can contribute or he

can refrain from contributing. However, in this small-number setting, where

personal interaction is recognized, the individual may consider that his own
action will exert some influence on the behavior of others in the group. If he

contributes nothing, he may assess the probability of noncooperation on the

part of others higher than if he contributes some share. This change alone

may be sufficient, on rational grounds, to cause him to contribute. In terms

of the small-number example introduced above, the situation is summarized

in Figure 5.3. Note that the probability assignments do vary from row to row;

the individual predicts that his own behavior will influence that of others.

This is why, as shown in this example, the expected value is higher when the
individual contributes than when he does not. Whether or not this result will

be forthcoming depends, of course, on the specific assignment of probabili-

ties. The individual may consider that his own action in contribution will

lower, not increase, the probability of others' making contributions of their

own. In this case, the shift in probabilities between rows would be the reverse

of that indicated in Figure 5.3. This situation is illustrated in Figure 5.4, which

indicates that the individual attains a higher expected value by not making

than by making voluntary contribution to the cost of the public-goods facil-

ity. Here the individual is quite specifically acting like a free rider. He antici-

pates that others will offset or compensate for his own antisocial behavior.

Whether or not conditions are like those shown in Figure 5-3 or Figure 5-4

will depend, in part, on the power of sanction that the group exerts over the

individual. Since the whole analysis applies only for small groups, the inter-

"Others.... Others"DoNot Expected
Contribute Contribute Value

Individual Contributes $ 500 (.8) - $500 (.2) $300
Individual Does Not Contribute $1000 (.2) 0 (.8) $200

Figure5.3
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"Others.... Others"DoNot Expected
Contribute Contribute Value

Individual Contributes $ 500 (.8) - $500(.2) $300
Individual Does Not Contribute $1000 (.9) 0 (.1) $900

F_gure5.4

action is likely to be personal, and the possibility of excluding genuine non-

conformists will normally be present. This suggests that the situation de-

picted in Figure 5.3 is more likely to occur than that depicted in Figure 5.4.

In both the large-number and the small-number examples, we have as-

sumed a certain lumpiness or indivisibility in the public-goods facility. This

insures that no production will be forthcoming under wholly voluntary be-

havior in the large-number case, and perhaps none in the small-number case.

In order to make the analysis fully comparable to the models introduced ear-

lier, this assumption of lumpiness must be dropped. If we now assume that

the public good can be produced in fully divisible units, some quantity may be

forthcoming even in the large-number setting. An independent-adjustment

equilibrium will be established with some positive production even if this re-

mains small relative to the Pareto-optimal output under normal circum-
stances.

The probabilistic approach makes the distinction between individual be-

havior in the large-number and the small-number setting clear. There is, of

course, no a priori means of determining just what size a group must be in

order to bring about the basic shift in any individual's behavior pattern. This

will vary from one individual to another, even for members of the same

group. The critical limit is imposed by the personal relationship that the in-

dividual feels with his fellows in negotiation. During periods of extreme stress,

such as was apparently evidenced by the British during World War II, behav-

ior characteristic of small groups may have extended over almost the whole

population. In other situations, when such cohesive forces do not exist, and

when commonly shared goals are not apparent, individuals may behave as

they would in large groups, even for quite limited community actions. Vari-
ations in custom, tradition, in ethical standards; all these serve to shift the

critical limits between small-group and large-group behavior. This has, of
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course, been recognized by economists. The number of firms necessary to

insure genuine competition is acknowledged to vary widely with many rele-

vant determining variables.

Wicksell's Unanimity Rule

When there exists general public-goods interdependence among many per-

sons, the independent behavior of separate individuals will not generate shifts
toward Pareto-efficient outcomes. The rules for behavior must somehow be

modified. Knut Wicksell was the first scholar to recognize this, and he pro-

posed specific changes in the setting within which individual choices are made.

The flee-rider motivation is eliminated only when the individual is made

aware that this own choice among alternatives does affect, and in some posi-

tive and measurable sense, the outcomes for others in the group, even if the

membership is large. To accomplish this, Wicksell proposed that group de-

cisions on public-goods supply be made unanimously.

Note precisely what the requirement of unanimity does. Knowing that all

persons in the group must agree before a decision becomes effective, the in-

dividual now chooses an outcome, not only for himselfl but also for each and

all of his fellows. He is confronted with the stark fact that remaining a free

rider is impossible. He cannot behave independent of the group. If he refuses

to agree to a specific proposal, he cannot expect others to proceed with its im-

plementation. His refusal to accept a proffered scheme for the whole group

means that this particular scheme will not come into being; he cannot expect

the benefits without their corresponding costs.

In its practical effect on the individual's behavior, the unanimity rule con-

verts the large-number case into a small-number case. Under this require-

ment, the effective size of the group is reduced to two parties; the individual

considers himself to be trading with "all others" as a unit. The free rider is

wholly eliminated, but the difficulties that arise in the small-number case are

reintroduced to an extent. There is scope for bargaining, for strategic behav-

ior, for gaming, in the explicit sense, behavior that is wholly missing from the

n-person situation under independent action. Despite these problems, strong

motivation exists for the individual to engage in trade, and some approach

to the Paretian efficiency frontier may be predicted to take place.

Let us examine somewhat more carefully the situation of the individual
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under an effective rule of unanimity. A proposal is made, let us say, to supply

X units of a public good at a total tax charge of Y dollars on each person.

Assume for the moment that the benefits of this proposed quantity exceed

the costs for the reference person whose calculus we are considering. He will

secure some net taxpayer's surplus if the proposal is adopted by the group.

He may, however, vote against the proposal under certain conditions. He will

do so if he anticipates that, after defeat of the proposal (which his own vote

can insure), a different proposal will be presented that will yield him higher

net benefits and which stands some chance of being adopted. Each person is,

in a sense, involved in an ordinary two-party bargaining game with all oth-

ers, whom he considers as a unit.

Important elements of the large-number case remain in this situation,

however, elements that reduce substantially the motivation for strictly stra-

tegic behavior. Shifts toward the Pareto frontier are, therefore, more predict-

able here than in genuine two-party bargaining situations. To an extent, the

individual must consider any proposal to be exogenously presented. He will

not attribute the proposal to a specific bargaining party, as a person, since

the party he confronts exists only in the "all others" form. The individual will

not predict that his own strategy will exert much, if any, influence on the be-

havior of his "trading partner." He remains, in this sense, in the large-number

case. By refusing to accept the terms implicit in a proposal, he will not con-

sider himself to be influencing substantially the terms of subsequent propos-

als that will be put forward. He will not think that he is necessarily empow-

ered, through his refusal to accept a proposal, to suggest alternative ones that

provide him with more favorable terms. He may think of proposals as being

advanced almost at random with the order quite independent of his own ac-

tions. There will always remain the probability that a proposal subsequently
introduced would be more favorable than the one under consideration, but

this probability will not be significantly changed by his own refusal to accept

any particular proposal that is presented.
In view of these characteristics of the situation, the individual will tend to

vote favorably on proposals that provide him with net benefits, and which

also allocate total costs among all persons in a manner that he considers to

be "fair" "just" or "equitable." These essentially ethical considerations be-

come important for the individual's own calculus of choice here because they

influence his own predictions as to the success or failure of subsequent pro-
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posals. Assume, for example, that a collective group is composed of individ-

uals roughly equivalent in economic position. A proposal is advanced to fi-

nance, from the proceeds of a head tax, a public good known to provide

general benefits. Assume further that each person will secure some net bene-

fits. In this situation, an individual is likely to vote for the proposal. If he

places all others in his own position, he will recognize that symmetry or fair-
ness in the distribution of costs is a relevant factor in his choice.

Note that the behavior here is not the same as that discussed under the

generalization principle in ethics. This latter principle states that an individ-

ual should act favorably on a proposal if he considers the results to be favor-

able should all others act similarly. What the unanimity requirement does is

to force all others to act, if not similarly, at least as laid down in the specifics

of the proposal presented. The distribution of costs among all persons is

specified in the proposition. The generalization principle in ethics, as a norm

for voluntary behavior, fails in large-number groups for precisely free-rider

reasons. Wicksell's emendation takes the form of a general rule, to be im-

posed on everyone, that the individual may rationally support.

While the elements of the large-number case that remain under an effec-

tive unanimity rule tend to make the average or representative individual

choose among alternatives in some nonstrategic sense, such behavior cannot

be generalized to all members of a large group. However, the nature of the

unanimity rule is such that group decisions are impossible unless all persons

agree. A single negative vote blocks a proposal, even if all others in the group

approve it. To the extent that participants fully appreciate their own individ-

ual blocking power, some negative votes could be predicted with almost any

conceivable proposal that might be put forward, regardless of the net bene-

fits provided to each person and regardless of symmetry or fairness proper-

ties. Practically speaking, the rule of unanimity would result in few, if any,

decisions being made.

Again Wicksell recognized this, and he modified his scheme to allow for

some departure from complete unanimity, for which he substituted "relative

unanimity" relatively unanimous approval, by which he seems to have meant

some five-sixths of the total membership. Note precisely what this qualifi-

cation of the rule accomplishes. So long as the individual knows, in advance,

that his own vote, standing alone, cannot effectively block a proposal, he will

not be motivated to exploit others for his own uniquely differential benefit.



The "Free-Rider" Problem 91

If a proposal is presented for a vote that embodies net benefits for him, he

will tend to accept it, even if under a rule of full unanimity, he would be

tempted to block the same issue. Under relative unanimity, it seems probable
that a sufficient number of individuals would behave nonstrategically to at-

low collective decisions on public goods to be reached. Interestingly, under

relative unanimity we might predict that proposals embodying symmetry in

solution would, on occasion, be adopted unanimously, whereas the same

proposals, under full unanimity as the voting rule, would be rejected. This

suggests that Wicksell's purpose in partially relaxing the unanimity rule was

not that of allowing for the overruling of a recalcitrant or "nonsocial" mi-

nority. Instead the purpose was that of modifying the conditions for choice

for each member of the group in a way that eliminates from serious consid-

eration the possibility of securing uniquely discriminatory benefits.

The Unanimity Rule and Pareto Optimality

The opportunities for bargaining, for strategic behavior, under the rule of

unanimity, or relative unanimity, arise only for inframarginal proposals

supplying-financing public goods. To relate our discussion of individual

choice behavior in large groups operating under a unanimity rule to that of

the earlier two-person trading model, we must assume that the public good

or service can be provided in continuously variable quantities and that pro-

posals will be made which allow for such continuous variation. On infra-

marginal units, net taxpayers' surplus arises, and this provides the scope for

bargaining behavior. The final distribution of the gains among separate per-

sons will depend, in part, on the order of presentation of proposals. There is

nothing in the institution of unanimity to determine the distribution of these

gains analogous to the working of markets. As the margin is approached, the

net surplus tends to be squeezed out, and at the margin itself no gains-from-

trade remain. The number of proposals that can secure relatively unanimous

approval is continually reduced as the margin is approached, and, at the last

stage, only one proposal for distributing the costs of an incremental addition

to the quantity of a public good (given the manner of distribution of net

gains over inframarginal units) can secure genuine unanimity. When the Pa-

reto conditions are satisfied, by definition, no proposal for change can secure

the consent of all parties. The converse also applies. From any position that
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does not satisfy the Pareto conditions, there must exist changes that can se-

cure the approval of all persons in the group, bargaining difficulties aside.

The necessary relaxation of the unanimity rule in the strict sense and its

replacement by the rule of relative unanimity or qualified majority involves

some cost in efficiency. Strictly speaking, there is no assurance that the Pa-

reto frontier will be attained under any rule short of full unanimity if side

payments in money are not allowed. Proposals which must secure the sup-

port of only five-sixths of the total number of persons in a group may be

adopted and still be nonoptimal, and departures from Pareto positions may

take place under such a rule.

Only a partial escape from this dilemma seems possible. If the rule for

making decisions is separated from the observer's evaluation of collective

decision-making, it becomes possible to rank all such decisions in terms of

their efficiency. As shown above, some departure from strict unanimity is

necessary to reduce the scope for strategic bargaining behavior by the indi-

vidual and to insure that group decisions do, in fact, get made. Once the rule

for decision-making is chosen, however, the relative efficiency of different

collective outcomes can be measured in terms of the percentage of total

membership that agrees. If, under some relative unanimity or qualified ma-

jority rule (or even under simple-majority rule) a proposal receives unani-

mous support of all parties, the observer can label the move as "efficient" in

the full Pareto sense. In this way, given any decision rule, he can array various

voting outcomes in terms of the percentage of votes cast in their favor. The

proportion of positive votes becomes an acceptable criterion for the effi-

ciency of separate proposals.

The Unanimity Rule and Real-World Institutions

Knut Wicksell produced an escape from the free-rider dilemma inherent in

the large-number, public-goods interdependence. If the rule of unanimity

should be applied, even in a relative or qualified sense, public goods will tend

to be supplied efficiently. Analytically, this Wicksellian contribution provides

a major step toward the development of a theory of the demand and the sup-

ply of public goods and services. In terms of the institutions through which
choices are made in the real world, however, more relevant theory is yet re-

quired. To some extent, the Wicksellian contribution serves much the same
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function here as the economist's assumption of perfect competition in the

theory of private-goods demand and supply. There is a major difference be-
tween the two devices, however, and this must be recognized. Again to an

extent, something approaching the descriptive meaning of perfect competi-

tion can be shown to emerge from the interaction of individuals engaged in

private market processes. Rarely will Wicksellian choice-making institutions

emerge naturally from the rational decisions of individuals, even when we

consider the appropriate stages of constitutional choice. Real-world obser-

vations suggest that considerations other than simple efficiency must loom

large in dictating the rules for collective decision-making. The Wicksellian

device is helpful, however, in establishing a benchmark from which possible

sacrifices of first-order economic efficiency can be measured, at least concep-

tually. Subsequent chapters will explore some of the issues involved in devel-

oping a theory of public goods that seems better for explaining real-world
events.
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6. Many Public Goods,

Many Persons
The World Without a Numeraire

The analysis has been progressively generalized, and we have advanced some

distance beyond the simple exchange models initially presented. From two

persons in a trading situation to many persons in a political structure: This

progression has been partially completed. From one private good to many

goods, public and private: This, too, has been accomplished. There remains

only the extension to the world where many public goods exist.

The inclusion of many public goods creates no difficulty so long as one

wholly divisible private good exists that can serve as a unit of account. In this

case, each public good (or bundle of goods) can be analyzed separately. Noth-

ing need be added to the formal theoretical structure developed for the single

good, although relationships of complementarity and substitutability among

public goods themselves would have to be taken into account.

This chapter introduces the quite different problem that arises when no

fully divisible private good exists, when there is no numeraire that can be

used in trades among separate persons. The purpose is to analyze behavior

when all goods are "public" in the sense that all members of the interacting

group must adjust to the same quantity of each good. This is the world of

pure publicness, the world of universal externality, the world of reverse laissez-

faire, where nothing can be done independently by an individual.

This model will seem bizarre and wholly unreal especially to economists.

The world of pure publicness is rarely encountered even in the most abstruse

of mathematical models, because of the rescuing feature contained in the

single private-good numeraire. The analysis will, nonetheless, be of value be-

yond that of pure intellectual exercise. Important real-world decisions on re-

96
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source allocation may be made without resort to a private-good or money

numeraire, and, to the extent that these decisions exist, the analysis is highly

relevant. These decisions are likely to be made politically, not through mar-

kets or quasi-markets. The models introduced in this chapter will, therefore,

be helpful in bridging the gap between the theoretical analysis of economics

and the theoretical analysis of politics. A major element in any treatment of

"the demand and supply of public goods" is missing until and unless "pub-

lic" decision-making is included.

Two Persons, One Public Good

Let us first examine a two-person model where there is only one good and

this good is purely public. By "purely public" I mean only that each of the

two persons in the group must adjust to the same quantity. As earlier analysis

has shown, by proper definition, any good, descriptively characterized, can

be treated as purely public in the sense used here. The model and those that

follow can be more fully appreciated if simple illustration is provided, so

long as the purpose is recognized to be that of illustration only.

As before, consider two persons, Tizio and Caio, but let us now say that

they are university students who find themselves assigned to share the same

dormitory room. Their situation requires an agreement or decision on one

variable, the setting of the thermostat that determines the room tempera-

ture. Both men must adjust to the same setting; it is physically impossible for

Tizio to enjoy the warmth of a 75° reading, while, at the same time, Caio en-

joys the cool comfort of a 65° reading.

If the two men should have identical ordinal utility functions, no decision

problem would arise. They would agree immediately and without conflict on

a single unique value for the temperature setting. Ifl however, they should

have different utility functions, they will disagree, and some way must be

found to make a decision. The problem is illustrated in Figure 6.1. The "quan-

tity of public good;' in this case, room temperature settings, is measured

along the horizontal axis, and the ordinal preference rankings of the two per-

sons along the vertical axis. Curve Pt shows Tizio's preference rankings, while

curve Pc shows the same for Caio. Note that Tizio's most desired setting is at

Tt, while Caio's most desired setting is at To.

The range of conflict or disagreement is shown between Tt and Tcas ex-
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tremes. If the initial setting should be either below or above these two limits,

the two persons would agree quickly to move to some point within this range.

Once settled at a point along this range, however, the situation becomes one

of pure conflict. Since by our assumption, there is no numeraire, no side pay-

ments or trades can be arranged, and the location of a final solution within

this range will be arbitrary. It will depend largely on the skill and strength of

the parties to the decision. There is no direct way, in this model, for the rela-

tive intensities of preference of the two parties to be expressed. Tizio may be

relatively indifferent about room temperature over a considerable range,

whereas Caio may be highly sensitive to differences in temperature. If side

payments in a numeraire could, in fact, be made, this difference in relative

intensities could be expressed and Caio's more intense desires manifested.

Without such a numeraire, no such result is predictable.

The two men may, of course, agree on some rule for making the final de-

cision, such as flipping a coin each day to determine who shall decide, or,

more likely perhaps, splitting the difference between their two preferred set-

tings.

Many Persons, One Public Good

Few difficulties are encountered in extending this model to include more

than two persons. As more persons are added, the range of extreme values
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for preferred or desired positions is likely to be extended. Again there will be

no means of individual expression for relative intensity of preference, and

the final rule for decision must be arbitrary, in some sense.

This model, which may seem highly unreal in the two-person context, has

considerable real-world relevance in the many-person version. It is precisely

this model which many political scientists more or less implicitly assume in

their discussion of voting processes. If individuals in referenda, or their rep-

resentatives in legislative assemblies, are expected to reach agreement on only

one issue and to do so in complete isolation from all other issues, this is the

basic model for analysis.

If specific rules for making decisions are postulated, determinate results

can be predicted. For example, if simple-majority voting prevails, the out-

come will be that most desired or preferred by the voter whose preference

curve reaches its peak at the median among all such peaks arrayed as in Fig-

ure 6.1 (see Figure 6.4 below). The stability of this outcome is guaranteed if

all preference curves are single-peaked, like those in Figure 6.1. If curves can-

not be arrayed in single-peaked fashion, the outcome of majority voting is

not normally stable, and the familiar cyclical majority problem arises. This

problem will be more fully analyzed later in this chapter.

Two Persons, Two Public Goods

Consider the Tizio-Caio model again, but this time with two public goods
rather than one. What differences in result will the introduction of a second

public good make? In addition to the thermostat setting, a decision must be

made on the time to turn the lights out each evening; and, again, both per-

sons must adjust to the same value also for this variable.

For simplicity in the initial geometrical exposition, let us assume that the

two "public goods" are completely independent, one from the other, in both

utility functions. There are no relationships of complementarity or substi-

tutability. Neither Tizio nor Caio will desire to modify his optimally pre-

ferred temperature with a change as to the time for lights-out.

If the two-person group tries to arrive at a decision on the second com-

mon variable, lights-out time, separately from the decision on temperature,

we can think of a range of conflict, such as that already shown for tempera-

ture in Figure 6.1, if the two utility functions differ with respect to this second

variable. The whole situation can be illustrated in Figure 6.2. On the hori-
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zontal axis, as before, we measure units of the first public good, Q, in this

example, room temperature. On the vertical axis, we measure units of the

second public good, Q2, time for lights to go out. Each of the two persons

will have some optimally preferred values for these two commonly shared

items, some most desired combination. That for Tizio is indicated by D_,

that for Caio by D. These are peaks on the two preference or utility surfaces,

assuming smoothness and continuity, and the functions can be represented

by the standard indifference mappings. The set of curves enclosing D_are in-

difference contours for Tizio; the set of curves enclosing Dcare indifference

contours for Caio. The analysis that follows does not depend upon the par-

ticular locations of D_and D,.

By our assumption that the two variables are wholly independent in each

utility function, the lines of optima enclose a rectangular area, shown here as

D, MD CN. A single line of optima represents the locus of points at which an
individual's set of indifference curves cut a horizontal or a vertical line. These

lines are dotted in Figure 6.2, and are labeled with the 0Ps, the subscripts de-

noting the individuals, t and c, and the superscripts denoting the goods, Q_
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_. and Q2, Hence, the line 0P_ depicts Caio's line of optima with respect to the

good, Q2. It indicates quantities of Q2 that he would optimally prefer for all

possible quantities of Ql. By our assumption of independence, this is a hor-
izontal line.

"_ We propose now to examine the result of one particular decision rule.

Consider the arbitrary but plausible rule that each one of the two men is

given the authority to make one of the two decisions. Suppose, for illustra-

tion, that Tizio is allowed to decide what the temperature in the room shall

be, while Caio is allowed to decide on the time for lights-out in the evening.
The outcome will be that shown at N; if the two roles should be reversed,

this outcome would be changed to M.

Once this rule is chosen, and the allocation of responsibility for each de-

cision settled, the outcome at either N or M is an equilibrium one. So long

as preferences do not change, this outcome will tend to be stable. In the sim-

plified two-person model examined here, this rule for decision is, of course,

only one from many that might be selected. It is singled out for some discus-

sion because its analogue becomes important in the many-person model, the

model which must be introduced when political choice is seriously analyzed.

Majority voting rules produce results that are similar to those suggested here

when all preferences exhibit single-peakedness and when issues are indepen-

; dently considered. In this situation, majority voting amounts to the delega-
4

tion of decision-making power to one man, this man being, in each case, the

member of the group whose preferences are median for the whole group.

It will be useful now to contrast the results reached under the arbitrary

decision rule in the two-person case with those that might emerge when the

two variables are simultaneously considered. When the two parties recognize

; that there are two variables to be settled, not one, and when they attempt to

agree on a two-valued outcome, the range of possible results is dramatically

! narrowed to the positions along the contract locus DtD c. This is a contract
locus of the ordinary sort, and some position on this locus will dominate anv

position offthe locus, for both persons. Along the locus itself, no single point
:_ dominates any other point, for both persons. Note that this locus can be

reached with an implicit unanimity rule for making final decision. The set of

points along the locus are comparable in this sense with the set enclosed by

the whole rectangle formed by intersecting lines of optima. Without joint con-t
i_ sideration of the two variables, a solution anywhere in this rectangle becomes
4
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possible if common agreement is required for any change. With joint consid-

eration, a solution anywhere on the locus becomes possible. The final posi-

tion on the contract locus will remain indeterminate unless an arbitrary se-

lection rule is adopted. In the absence of such a rule, the final outcome will

depend on the skill and bargaining strength of the two parties.

Consider the position N, which we defined as one of equilibrium under

the alternative decision rule examined. Assume that Tizio and Caio, finding

themselves at N, now recognize that both variables may be simultaneously

selected. Clearly, it is to the interest of both to reach agreement on moves

from N in a generally northeasterly direction. Any move that lies within the

lozenge that is shaded in Figure 6.2 will tend to be approved by both parties.

The construction demonstrates that, even in this model where both goods

are purely public, simultaneous consideration allows the introduction of "eco-

nomic" evaluation that is not possible under the alternative rule. The model

is not one of exchange in the ordinary sense, since there is no transfer of

goods between contracting parties. What they exchange here is agreement.

Moving from N, in either a vertical or a horizontal direction, will make one

of the two persons worse off. He is compensated for this worsening in his

position, with respect to one of the two variables, by an improvement in his

position with respect to the second variable.

It should be noted that this sort of exchange is not the same as vote trading,

which we shall consider fully in a more inclusive model. The exchange de-

picted here is more closely described by "compromise" in a political-decision

terminology. By simultaneously considering two variables rather than each

variable separately, the possibility for mutual agreement between the parties

is enhanced and there is less need for reliance on arbitrary decision rules.

The results are more efficient than under any such rules, in that the prefer-

ences of the parties are more fully satisfied.

For analytical completeness, the two-person, two-good model should be

modified to allow for complementarity and substitutability between the two

purely public goods in one or both of the individual utility functions. One

such geometrical construction, similar to Figure 6.2 but encompassing com-

plementarity between the two goods in both utility functions, is shown in

Figure 6.3. Note that the lines of optima for both parties now slope upward

and to the right. If the arbitrary decision rule previously noted is chosen,

with Tizio being granted authority to choose his preferred level of Q1 and
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Caio being granted authority to choose his own preferred level of Q2, an ini-

tial position at T' will be selected if Tizio acts first. Note, however, that this

initial choice of Q_ would no longer be stable. Finding himself at position

! N', after Caio has selected the indicated level of Q2, Tizio would modify his

initial choice. Caio would also shift his preferred position for Q2. Equilib-

:" rium under this rule is finally attained, as before, at the intersection of the

two lines of optima, shown at N_ in Figure 6.3. If the decision authority should

be reversed for the two goods, the solution would shift to M_.

i As the construction of Figure 6.3 suggests, in this case when the two goods
I are complements in both utility functions and when the contract locus ex-

hibits a negative slope, the delegation-of-decision rule is highly inefficient ind'

comparison to a rule that allows simultaneous consideration of both goods

and, hence, leads to some solution along the contract locus. If the two goods

i should be substitutes in both utility functions and the optimal positions
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should lie in the same relation to each other, the delegation-of-decision rule

is, relatively, less inefficient than in the complementarity case. This conclu-

sion is reversed if the contract locus exhibits a positive slope.

Geometrical elaboration of the argument to include the various relation-

ships of complementarity and substitutability is omitted here for two rea-

sons. The first is the obvious one of space; the second is the possible value

that his own effort at geometrical construction can have for the student who

desires to understand (and possibly to refute) the conclusions reached here,

as well as those to be developed later in the chapter.

Three Persons, One Public Good

As the size of the group is expanded to include a third person, the analysis of

agreement is necessarily modified. The first case, that in which all three must

adjust to a single public good or "issue," can be covered briefly. To stay with

our example, Tizio and Caio now have an additional roommate, Sempronio,

who has a utility function that differs from either one of the other two. All

three men must now adjust finally to the same quantity of the single variable,

room temperature.

A three-person construction analogous to the two-person construction of

Figure 6.a is presented in Figure 6.4. The most preferred levels of tempera-

Ordinal _Ps

preference

_Pc

0 Tt Tc Ts T

Quannty

Figure6.4
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ture range from T, to Ts, with Tcoccupying a median position. We want to

examine a single decision rule, that for simple-majority voting. So long as the_ ordinal preferences are single-peaked, as in Figure 6.1 or 6.4, and so long as

! individuals are free to suggest any quantity of the good to be chosen, the
-_ majority-rule solution will be TC, the most preferred level for the median

.; person with respect to this good. This can be easily seen by reference to Fig-

ure 6.4. Two out of three persons will approve all motions to increase quan-

J_ tities so long as these remain to the left of T.; two out of three persons will
approve all motions to decrease quantities, so long as these remain to the

. _ right of T,. As a motion, T,_will defeat any alternative suggestions as to the

quantity of the public good.

: In the absence of any explicit decision rule, all three persons will agree

only to limit the quantity to the range shown between Tt and T;. Without a

specific rule for choice other than general agreement, any point within this

range becomes possible.

: Three Persons, Two Public Goods

A more interesting, and more general, model emerges when we increase the

number of public goods or issues to two, and extend the size of the interact-

ing group to three. As we did with the two-person analysis, let us assume

initially that the two goods are independent in each of the three utility func-

tions. Figure 6.5 is a partial reproduction of Figure 6.2, with the addition of

the third utility-function mapping. The most preferred combination for Sem-

,i pronio is shown at Ds, and curves could be drawn enclosing this peak indi-

cating his indifference contours (these are not drawn for economy reasons).

The two lines of optima for Sempronio are shown as OP_and OPt.

_, We now want to examine group decision-making when the two public

goods, or issues, are considered separately. Under a rule of simple-majority

voting, each issue will be decided as if it were the only one. The model pre-

viously analyzed for the single good is sufficiently explanatory. In terms of

the construction of Figure 6.5, the solution will, in each case, lie somewhere
on the middle line of optima. Considered separately, majority rule will pro-

duce decision on Q_ somewhere along the line 0P_, and a decision on Q_,
somewhere along the line 0P_. The combination selected will be that shown

at the intersection of middle lines of optima, indicated by Vin the figure. By
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our restrictive assumption that the two goods are wholly independent in

each utility function, the majority-rule choice for one good is not modified

by the quantity of the other selected. This suggests that an initial majority-

rule solution determining the quantity of one good will tend to be stable.

The analysis here can be extended without difficulty to encompass any de-

gree of complementarity or substitutability. After a series of votes, a com-

bined solution is indicated at the appropriate intersection of middle lines of

optima.

It will be useful to examine the independent majority-rule result, shown

at V, somewhat more closely. Note that, as in the two-person case, this posi-

tion is one of the extreme corners of the rectangle formed by lines of optima

of the two decisive members of the group, Caio and Sempronio. As sug-

gested earlier, this shows that majority voting, when preferences are single-

peaked and when issues are considered separately, amounts to the delegation

of choice on each issue to the person whose preferences are median for the

group.
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:_ There are interesting differences between the two-person and three-person

model in the comparison of results attained under the delegation-of-choice

rule with issues considered separately and under the simultaneous consid-

eration of both issues. In the two-person model, the alternate delegation of

choice produced a result (at Nin Figure 6.2) which was obviously inefficient
in the Pareto sense once simultaneous consideration of both variables was

recognized. Both members of the group found that their situations could be

improved by shifting from N to a point on the contract locus. The three-

person case is quite different. Majority rule does not delegate choice-making

power arbitrarily; it delegates power to the person with the median prefer-

ence. This insures that, given indifference contours of normal shape, the in-

tersection of middle lines of optima, such as V in Figure 6.5, will lie within

or upon the boundaries of the Pareto-optimal set of points, enclosed by the

three contract loci. This set of points in the three-person case is equivalent

to the contract locus in the two-person model? The independent consider-

ation of each issue, with simple-majority voting on each issue, will generate

an outcome that will be Pareto-optimal, provided, of course, we remain within

the model that denies the existence of a private-goods numeraire. Without

such a numeraire, even potential side payments may not be brought into the

discussion. The result will also tend to be an "equilibrium" one. So long as

tastes do not change, and so long as the issues are not considered simulta-

neously, the rule will produce an outcome that will be stable over time.

If the two goods or issues are considered simultaneously, and simple-

majority voting rules remain in effect, this equilibrium is rudely shattered.

Note that, at V, both Caio and Sempronio can improve their own positions

by suggesting combinations that lie within the shaded lozenge. They can, by

active discussion of both issues simultaneously, move toward the contract lo-

4. The set of points that qualify as Pareto-optimal meet the same general conditions
in the two-person and the three-person cases.Any point outside this set is dominated by
at least one point in the set for all persons, and no point inside the set dominates any
other point in the set for all persons. These conditions may be stated differentlyby ref-
erence to potential moves among points. From any nonoptimal point, there must existat
least one means of shifting to a point in the optimal set of points in such a way that at
least one person isbenefited and no one isharmed. In other words, it must be possible to
shift from any nonoptimal point to some optimal point in a Pareto-optimal manner.
Once a point within the Pareto set is attained, however,any shift must harm at least one
person; no Pareto-optimal moves can be made.
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cus, DcD s. Eventually, they will get to some position on this locus, say H. No

further gains can be made by "exchanges" between these two persons, and,

if they could be assured that Tizio will accept this result quietly, the position

would be stable. However, note that, at H (as at V), gains-from-trade can be

made as between Tizio and either one of the two other persons. Recognizing

this, Tizio will propose a motion shifting the outcome to some combination,

say that shown at G, and this will secure majority approval. Once having ar-

rived at G, however, Sempronio may propose the combination F, which will,

in turn, secure majority approval. At F, Caio may once again propose H, and

this will, in its turn, win by a majority. When the two goods or issues are

simultaneously included in motions, and when simple-majority voting rules

remain in force, the outcome is likely to be a cycle among separate alterna-

tives. This familiar phenomenon, that of a rotating or cycling majority out-

come, need not take place only among positions on the boundaries of the

Pareto-optimal area as in our example here. Cycles can occur as among com-

binations within the boundaries, but the latter set limits to the cyclical pat-

tern if discrete "jumps" over these limits are ruled out. If, in each instance,

the two members of the decisive majority coalition maximize the potential

exploitation of the third, proposals or motions will tend to be those combi-

nations along the contract loci.

The inconsistency represented by a cyclical majority is sometimes inter-

preted to be a serious limitation on the operability of a majority-voting rule,

but, in terms of the model examined here, one fact must be noted. All points

within the cycle are Pareto-optimal. Since it is not possible, without external

criteria, to evaluate or weigh one Pareto-optimal position against the other

(or even against certain nonoptimal positions), there is nothing that is nec-

essarily inefficient about the cyclical majority pattern, except, of course, the

inefficiencies introduced by the multiplicity of votes.

Let us now examine what might happen if there were no explicit decision

rule in existence other than one requiring general agreement, and the situa-

tion is as depicted in Figure 6.5. If the two goods or issues are simultaneously

considered, general agreement would produce a result within the Pareto-

optimal area, bounded by the three contract loci. This is true almost by def-

inition since we are ignoring, at this stage, costs of reaching agreement and

also bargaining difficulties. No one result from within this area is any more

plausible than any other in the general absence of a rule. If one of the three
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men assumes dictatorship, the outcome will, of course, be at one of the three

optima. Many other possibilities might be examined, but space does not per-
mit an elaboration of these.

Vote Trading and Intensities of Preference

The three-person, two-good model is helpful in understanding the elements

_ of collective decision-making in larger groups. The geometrical exercises in-

cluded in this chapter are selective, and only a skeletal group of configura-

tions of utility functions and of relationships between goods in utility func-

tions can be discussed in detail. The model previously used can, however, be

extended to clarify an additional distinction, that between (1) simultaneous

consideration of two goods or issues, and (2) explicit vote trading on single

issues. To this point, we have examined the results predictable under simple-

.. majority voting when the two decisions are made separately, and, secondly,

the change that might be anticipated in these results when the two decisions

are made simultaneously, when combinations are voted on as alternatives.

Neither of these institutions of group decision-making involves explicit

vote trading. Simultaneous consideration of two variables allows agreement

to be reached under exchange of a sort, but there is no explicit delegation of

voting authority, no proxy transfer as it were. Such explicit trade, however, is

a third possibility, and we may examine this within the three-person, two-

good model.

The first point to be emphasized is that at least two goods or issues must

be recognized to be present before vote trading can take place. This is an ob-

vious point, especially to an economist, but it requires stress nonetheless he-

cause vote trading in an explicit sense requires a recognition of two issues but

separate voting choices on each one of the two. It is not the same thing,

therefore, as combining the issues and voting on a package, combination or
bundle.

Under what circumstances would the three members of the group, as de-

picted in Figure 6.5, find it advantageous to trade votes explicitly? As we have

seen, when the two decisions, on Q_and Q2, are made separateb; position V

tends to be established by simple-majority voting. In this setting, Caio is the

effective swingman, the decision maker, on Q1; Sempronio is the effective de-

cision maker on Q. Tizio is left out of account; he is an "extremist" on both
:"
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issues; he desires more of Q than anyone else and less of Q_than anyone else.

Tizio might, in this situation, be quite happy to trade away his vote on either

one of these two issues (he loses both in any case when no trades are made)

in exchange for support of his own position on the second. Note, however,

that as the utility functions are drawn in Figure 6.5, neither Caio nor Sem-

pronio would be likely to agree to a trade offer from Tizio. Caio, for example,

is already decisive with respect to QI; he would hardly give up this power of

group choice in exchange for Tizio's vote on Q2.

This no-trading result arises because, as we have mapped them onto Fig-

ure 6.5, the utility functions of all three potential traders exhibit relatively

even strengths of preference as between the two issues. Geometrically, this

means that the general shapes of the contours surrounding each optima are

roughly similar. If the utility functions are different, and if at least one of the

three persons should exhibit a relative intensity of preference for one of the

two goods, explicit vote trading becomes a possibility even in this highly lim-
ited model.

To show this geometrically, a modified construction similar to Figure 6.5

is presented in Figure 6.6. For purposes of comparative analysis, the lines of

optima are identical with those of the earlier figure, but the utility functions

are now different. If the two decisions are made separately, the majority-rule
outcome is, as before, that shown at V. Note, however, that both Tizio and

Sempronio are better off at V' than at V. This preferred position, at V',

which is the intersection between 0P 2 and 0P], can be attained by an explicit

trade of votes. Recognizing that there are two decisions to be made, Tizio

offers to support Sempronio's motion with respect to the amount of Q1 in

exchange for Sempronio's reciprocal support for Tizio's motion with respect

to Q2. As drawn in Figure 6.6, there are mutual gains from such trade. In the

exchange, Sempronio gives up his power of effective decision over Q2 be-

cause, relative to Tizio, he is more interested in Q1.

Faced with this coalition between Tizio and Sempronio, there is nothing

that Caio can do so long as the two issues are voted upon separately. He may,

of course, denounce the exchange of votes as unethical, but he is powerless

to offer terms more favorable to either member of the coalition, as the con-

figurations drawn in Figure 6.6 indicate. He could offer his own decisive vote

on Q_ to Tizio, but the latter is relatively uninterested in this. The trading

outcome represented at Uis not likely to emerge. Or, alternatively, Caio might
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offer to trade with Sempronio, generating a possible trading outcome at U'.

This would be a plausible result under slightly different configuration of Sem-

pronio's utility function.

Trading outcomes will be located at the intersection of lines of optima so

long as the exchanges take what might be called a proxy form. This means

that the trade involves an agreement between two parties to exchange recip-

rocal support on undefined motions as to the quantities of specific goods.

Under this restriction, outcomes, once attained, will tend to be reasonably

stable. Trade may also be of a different sort and without this stability ele-

ment. Faced with the outcome V', Caio may offer to Sempronio, not an ex-

change of proxies, but an exchange of specifically defined motions. He may

agree to support Sempronio's motion for a quantity of Q_ represented at T s

in exchange, not for his own optimally preferred quantity of Q, which would

be L c, but for a quantity measured by the distance TsZ. Sempronio will find

this trade advantageous since, at Z, his own position is clearly improved over

that at V'. In turn, this may lead Tizio to make a further concession to Sem-

pronio, and, by a series of exchanges on specific motions, Sempronio may
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actually approach his own optima for both variables. He is placed in this

strategically favorable position here because Tizio is relatively interested in

Q,, not in QI, and Sempronio is an extremist with respect to Q,, not Q2.

Explicit vote trading of the proxy form tends to shift the majority-rule re-

sult outside the boundaries of the Pareto-optimal area enclosed by the three

contract loci. To the extent that the trade departs from the proxy form and

takes on that of exchanges of support on specific motions, the outcome shifts

in the direction of the Pareto-optimal area, and, in one sense, the vote-trading

equilibrium is attained at D,, which is Pareto-optimal.

At either this outcome, D,, or at V', or at any other outcome along the

vertical from T,, Caio is in a considerably worse position than at V, where no

vote trading takes place. Rather than engage in a competition with Tizio for

the favors of Sempronio, Caio might try to secure an institutional change

that will allow both issues to be treated simultaneously rather than sepa-

rately. If, faced with an outcome V', he can secure such a change, any offer

of a combined package falling between V' and the contract locus within the

shaded lozenge in Figure 6.6 will be approved by all three persons. However,

once a position on the contract locus has been reached, Caio can proceed to

form a new majority coalition with either of the other two persons, offering

motions represented perhaps by either G' or H'.

One interesting configuration of utility, functions is shown in Figure 6.7,

which contains only the lines of optima. The same person exhibits median

preferences for each good. If the two decisions are made separately, and if no

vote trading takes place, he will reach his own optimal position. If, however,

his two fellow citizens should differ from each other in relative intensity of

preference as between the two goods, explicit vote trades may generate an

outcome at either Uor U' and the average man may be left out in the cold

with neither of his median preferences honored. This model has consider-

able real-world suggestiveness, especially in the budgetary process. Congress-

men from California are intensely interested in water-resource projects in

the West; congressmen from West Virginia are interested in water-resource

projects in Appalachia. Vote trades between these two may secure substantial

appropriations for both, leaving the Iowa congressmen, who are mildly in-

terested in both projects and with moderate preferences on each, without an
effective voice in decisions.

Throughout this discussion of three-person models we have remained
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within the confines of the independence assumption. If the two goods are

complements or substitutes in any of the individual's utility functions, the

appropriate changes in results can be traced out with similar, but more com-

plex, geometrical constructions. Basically, the conclusions reached under the
model examined here are not modified. The exercises should have made clear

that the outcome will depend not only on the relations between the two

goods in individual utility functions, but, also, on the relationships among

the separate utility functions of the separate persons, and on the institutions

and rules for group decision-making. Until and unless these elements are

specified, indeterminacies remain. Even when these are fully specified, out-

comes may be unstable in the cyclical-majority sense.

Many Persons, Two Public Goods

So long as we remain in the two-good or two-issue model, the analysis can

be extended without undue complexity to include any number of persons.

Additional utility functions can be mapped onto the constructions devel-
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oped in Figures 6.2, 6.5, 6.6 and 6.7. Consider a five-man group, as illustrated

in Figure 6.8. The positions D1through D5 are the optimally preferred com-

binations. For purposes of economy, indifference contours surrounding each
peak are not drawn.

When the two issues are separately considered, and simple-majority vot-

ing is the decision rule, the solution remains that shown by the intersection

between middle lines of optima, position V. The contract loci connecting the

separate positions of optima are drawn in Figure 6.8. For obvious reasons

these take on a somewhat reduced significance in all models that include

more than three persons. No longer will agreement between two persons

alone constitute a majority. All points along or within the boundaries of the

area enclosed by the contract loci are not, therefore, possible majority-rule

outcomes when the two goods are simultaneously considered, as was the case

with the three-person group. This outside boundary encloses, as before, the

Pareto-optimal set of positions. Under a rule of unanimity, some position

oP3
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D I

Q2 ........... 0PI
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D3

i
o

Ql

Figure6.8
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within or on the boundaries of this area would be attained. With majority

rule, however, simultaneous consideration of both issues will produce solu-

tions contained within a subset of this larger Pareto-optimal set. Under spe-

cific assumptions about the shapes of the indifference contours, assump-

tions that are within the normal constraints of convexity and continuity,

the "majority-rule area" can be isolated. Within this area, the voting pro-

cess will produce cyclical results with constantly changing coalitions. Un-

der plausible assumptions about the range of variation in alternatives pre-

sented for the pairwise voting comparisons, this area may approximate that

of the shaded five-sided inner figure. The details of analysis need not concern

us here. The main point is that the majority-rule set is now a subset of the

Paretian set, an important difference between all models with more than

three persons and the three-person model.

As the number of persons in the interacting group expands, the Pareto-

optimal set of positions or points also expands, as the construction indicates,

but the majority-rule set as a proportion of the Pareto-optimal set is reduced

in size. This suggests that even in large groups, although the problem of cy-

clical majorities will remain, the set of alternative combinations over which

results will cycle tends to become smaller and smaller, in some sense relative

to the total possible range of decisions. With very large groups, the discrete

area over which majority outcomes may cycle may substantially disappear.

Wide and discrete shifts in outcomes are not likely to emerge under the

operation of simple-majority voting unless institutional barriers prevent the

offering of compromise motions. For extreme shifts to occur, the alternatives

must be largely restricted to those that are themselves extreme, relative to the

particular configuration of preferences among members of the group.

Vote trading may, of course, take place in such many-person models, es-

pecially if the number of parties is not overwhelmingly large. Given specific

preference configurations among subgroups, results akin to those developed

in connection with the three-person model can emerge. The group of indi-

viduals whose preferences dictate an extreme position with respect to one of

the two variables along with a relative indifference as to the other variable

and a decisive median position with respect to the latter is advantageously

placed for strategic trading. Interesting examples can be developed by con-

sidering n-persons subdivided broadly into a relatively small number of pres-

sure groups.
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Many Persons, Many Public Goods

The most general of all possible models is one in which the interacting group

contains a large number of persons and where there are many goods, each

one of which is purely public. The two-dimensional confines of plane ge-

ometry are no longer helpful, even in the three-person, three-good case. Pic-

tures of three-dimensional space may be attempted, and three-dimensional

constructions are helpful in classroom presentation. But even the standard

economists' calculus provides little assistance here, since the required con-

ditions for equilibrium, under any rule for decision, cannot readily be stated.

We do not propose to examine this model in detail; references in the ap-

pendix are provided for those whose intellectual curiosity prompts them to

follow up the suggestions made. The summary comments will be limited to

specific relationships that are more or less intuitive.

As the size of the group expands, the Pareto-optimal set of positions also
expands, but the majority-rule set contracts, relative to the Paretian set. This

has already been shown with reference to comparisons between the three-

person and five-person models when only two goods are considered. The re-

lationship holds generally as the number of variables, goods or issues, is in-
creased.

On the other hand, as the number of goods or issues increases, the Pareto-

optimal set of positions tends to contract in a relative sense. This second re-

lationship has not been discussed, but it can be shown in the three-person

model as the number of goods increases from one to two. Refer to Figure 6.4.
The possible range of solutions on the single variable Ql extends from 0 to

T. The Pareto-optimat set of positions, that set from which one position would

be attained under a rule of unanimity, includes all positions along the spec-

trum ranging from T_through T,. If we can assume that positions are dis-

crete and that possible outcomes are uniformly measured, the Pareto-optimal

set clearly makes up more than one-half of the total set of possible outcomes.

Now, by comparison, refer to Figure 6.5, when a second dimension has been

added. The possible solutions for the variable, Q2, are shown by the range

0L. Conceptually, therefore, all possible combinations of Ql and Q2are con-

tained in the rectangle OLMT. If we again assume discreteness and unifor-

mity over the whole space, it is clear that the set of positions or outcomes

enclosed by the contract loci, the Pareto-optimal set, makes up considerably

less than one-half the total set of prospects. Again this relationship is a gen-
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eral one, and as the number of goods is increased, the solution set, given any
decision rule, tends to contract, relative to the total set of attainable alterna-

tives.

There is a commonsense basis for this second relationship. As the number

of goods expands, even if all of these are purely public in the sense that all

persons must adjust to the same quantity, individual expressions of prefer-

ence can be more fully reflected, at least for that subset of persons who are

in the decisive coalition as determined by the decision rule in being. Each

member of the coalition has in hand, so to speak, a more varied set of coun-

ters and this allows him to reach accord with other members more readily

and at less cost. The economic analogue, which must be used with caution,

is a genuine barter system of exchange. In the absence of a money commod-

ity, an agreed-on numeraire, each potential seller must seek out a buyer for

the particular good he has to offer and vice versa. It seems clear that the larger

the number of goods in his possession the more fully can an individual se-

cure that final set of goods dictated by his utility function as the most desir-

able. The advice for caution in the use of this analogy lies in the fact that,

with barter in private goods, all exchanges are bilateral. In the public-goods

model, even when there are many separate goods, individuals cannot ex-

change or transfer goods directly. Exchange cannot be bilateral in the stan-

dard sense. Agreements can be exchanged, or votes traded, but, in either

case, the trading behavior will affect others who are not direct parties to the

exchange. There remains an inherent externality in any group-choice situation

that may be absent from private-goods trading.

As stated at the outset, the analytical exercises presented in this chapter

are aimed at partially bridging the gap between the economic theory of pub-

lic goods, explored in Chapters 1 through 5, and the theory of political or

collective choice, to be examined more thoroughly in subsequent chapters.

Little if any of the material discussed in this book has yet attained the status

of orthodoxy or received doctrine, and this applies with special force to the

nonnumeraire models considered in this chapter. Only a handful of scholars

has worked with such models. The whole analysis remains in its infancy.

Bibliographical Appendix

The theory of committees and elections was pioneered by Duncan Black,

and was exhaustively analyzed in his book [The Theory of Committees and
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Elections (Cambridge: Cambridge University Press, 1958)]. This provides the

background for all models containing only the single public good or issue.

As developed by Black and others, the theory does not explicitly refer to

"public goods," but to issues, motions or candidates in an election when only
one alternative is to be chosen. It is also in this context that the discussion of

the "paradox of voting," or cyclical majorities, has taken place. The now-

classic work on this, in addition to Black's, is Kenneth J. Arrow's book [Social

Choice and Individual Values (New York: John Wiley and Sons, 1951;Revised

edition, 1963)].

The extension of the models to two goods, again discussed in terms of

issues, was initially contained in a much-neglected small book by Duncan

Black and R. A. Newing [Committee Decisions with Complementary Valuation

(London: William Hodge, 1951)[. This book contains extremely interesting

geometrical exercises and illustrations, some of which are closely akin to those

presented in parts of Chapter 6.

Otto A. Davis and Melvin Hinich have provided a formal mathematical

treatment of the behavioral strategy of candidates and parties seeking election

as the relevant variables are extended from one to many ["A Mathematical

Model of Policy Formation in a Democratic Society,' in Mathematical Appli-

cations in Political Science, 11, edited by Joseph L. Bernd (Dallas: Southern

Methodist University Press, 1966); "Some Results Related to a Mathematical

Model of Policy Formation in a Democratic Society" (Mimeographed, Car-

negie Institute of Technology, May 1966)].

In the context of formal welfare economics, Ragnar Frisch's paper ["On

Welfare Theory and Pareto Regions," International Economic Papers, No. 9

(London: Macmillan, 1959), pp. 39-92] develops the two-good case exhaus-

tively and extends the analysis to many dimensions.

Building on the work of both Black and Frisch, Charles Plott completed

the most rigorous statement of the necessary conditions for equilibrium

under alternative decision rules in the many-persons, many-goods model

[Generalized Equilibrium Conditions Under Alternative Exchange Institu-
tions, Research Monograph No. 9 (Charlottesville: Thomas Jefferson Cen-

ter for Political Economy, University of Virginia, December 1964)].

The analysis of the section which discusses the model containing many

persons and two public goods has been exhaustively treated by Gordon Tul-

lock ["The General Irrelevance of the General Impossibility Theorem," Quar-
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terly Journal of Economics, LXXXI (May 1967), 256-70]. He examines this

model in particular relation to Arrow's discussion.

My own analysis of the material in Chapter 6 owes much to many discus-

sions, extending over several years, with Duncan Black, Charles Plott and

Gordon Tullock. Should they be willing to accept my interpretations, I should

be happy to list them all, informally, as joint authors.



7. The Publicness

of Political Decisions

Introduction

Individuals demand certain goods and services that they supply publicly

through political rather than market organization. These goods enter as ar-

guments in individual utility functions, and a theory of demand can be de-

rived. The modern theory of public goods has been largely devoted to such

derivation. If interpreted properly, this theory provides predictive hypothe-

ses concerning the outcomes of collective decision processes under certain

highly restrictive assumptions. At the same time and in a more familiar con-

text, the theory provides allocative or efficiency norms for the provision of

these goods and services. In either usage, the theory applies to anygoods and

services that are, for any reason, organized publicly. The technical character-

istics of goods may and should influence the decisions on the appropriate

organization of supply. This will be discussed more fully in Chapter 9- But

the theory, as such, is appropriate to public organization for any good or ser-
vice.

This "publicness" in the organization of supply requires further discus-

sion. To the extent that decisions are made politically, regardless of their spe-

cific content, there are "public-goods" elements present. It is in this context

that the theoretical exercises of Chapter 6 provide a useful bridge between

the analysis of private demand and that of "public supply." In a world with-

out a private-good numeraire, all decisions are necessarily public, whether

these be concerned with the supply of particular goods or with rules that

govern behavior. For this reason, in Chapter 6, quantities of public goods,

issues and even candidates for elective office were often used interchangeably

120
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as the objects of collective choice; deliberate ambiguity was employed as a

means of stressing the identity of the analysis in each case.

Public goods and private goods are indistinguishable as they enter individ-

ual utility functions. Individuals want different things. With privately supplied

goods, market exchange facilitates individual adjustments to preferred quan-

tities, within limits imposed by resource constraints, in total and in individ-

ually divisible shares. The outcome of a private-goods trade is a changed

allocation or distribution of commodities among individual traders. The

situation is quite different with public goods. The outcome of "exchange,"

through some collective decision rule, is "agreement" on the same quantity

of good, to be shared by all traders and commonly consumed. There is no

individual quantity adjustment. Individual adjustments must be made in

"prices," not in quantities, if the outcomes are to be classified as efficient in
the standard sense.

Earlier chapters have shown that the required differentiation in the struc-

ture of prices for public goods may emerge as a result of "trades" among in-

dividuals when the number in the trading process remains small. Adjust-

ments in the cost-shares measured in money, a perfectly divisible numeraire,

will take place until agreement is reached on a quantity of the common good.

When the number of persons is large, the autonomous emergence of such a

"pricing" pattern cannot be predicted. In the real world where public goods

are shared by large numbers of persons, the "pricing structure" must be

agreed on in much the same manner as the quantity of good to be provided.

This aspect of public-goods theory has been relatively neglected, perhaps

largely because the emphasis has been placed on the derivation of efficiency

norms rather than on the processes of collective agreement. In the strictly

formal sense, the satisfaction of the necessary conditions for efficiency or op-

timality implies the presence of a structure of marginal prices. When this

level of formalism is dropped and the process of reaching agreement among

persons is analyzed, the problem becomes two-dimensional at best. Agree-

ment must be reached on the quantity of the public goods to be supplied and

on the sharing of the cost, both in total and at the margin, among separate

members of the group.

To an individual, these are clearly related decisions. The amount of any

public good that he will prefer will depend on the share in its cost that he

individually must bear. Most persons would prefer a larger quantity the lower
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their own share in the payment. This is a simple application of the first law

of demand which, when combined with commonality in consumption, pro-

vides the basis for the free-rider problem already discussed in Chapter 5. It is

misleading, however, in the large-number model to attempt to derive a struc-

ture of individual shares from an analysis of offers and counter-offers. Con-

ceptually, this sort of analysis is possible, because individuals can make such

offers differentially in the private-goods or money numeraire, which is fully

divisible among persons, but it is relevant only when very small numbers are

involved. And, in these cases, strategic elements of behavior tend to be un-

duly stressed. A different analytical framework is required for large-number
settings.

At one level of analysis, there seems nothing public about the individual's

own tax-share. Different individuals may be subjected to different tax-prices;

there seems to be no common sharing in the ordinary sense. However, this

approach overlooks the necessary publicness of the decision over the sharing

of public-goods cost among persons. Individuals can express their prefer-

ences, through some voting scheme, only on tax-sharing schemes or struc-

tures. They can vote on a whole set of tax-prices or tax-shares, total and mar-

ginal, and this set necessarily includes not only their own liability but those

for all other members of the group. It is impossible for an individual to "of-

fer" his own desired payment, independent of payments to be made by all

others. It is in this sense that alternative sharing schemes are "purely public."

Each person must adjust his own behavior to the same scheme of payment;

the fact that this is chosen and enforced politically insures its publicness,

despite the fact that individual payments are to be made in a fully divisible

numeraire. The scheme, or schemes when alternatives are considered, may

contain widely differing shares for different persons. Descriptively, any alter-
native here is a vector with characteristics of individual tax shares as com-

ponents.

The General Nature of Tax-Sharing Schemes

As the small-number trading models as well as the more formal mathemat-

ical ones suggest, "price" differentials among separate demanders of public
goods must reflect differentials in preferences, even down to the individual

level, if the necessary conditions for optimality are to be satisfied. In large-
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number situations appropriate to real-world fiscal decisions, the fine dis-

crimination dictated by such conditions can hardly be achieved. Not only

would great difficulties be encountered in reaching agreement, but the large

number of sharing possibilities cannot even be considered. Alternatives pre-

sented for political decision must be severely limited. This suggests that, al-

most necessarily, the sharing arrangements presented will reflect objectively

determinate criteria for "price differentials." At best, therefore, alternative

tax-sharing vectors among which choice is possible will subdivide individu-

als into broad groups, classified not in terms of their privately expressed

public-goods preferences but in terms of general characteristics that are pre-

sumably related to such preferences in some representative or average sense.

General criteria will be employed to establish classificatory systems, and the

satisfaction of the necessary conditions for efficiency in public-goods supply

will be approached only to the extent that actual preferences of individuals

are arrayed roughly in accord with these general criteria.

One common and almost universally used general classification relies on

the relative economic positions of individuals (families) as defined by appro-

priate income-wealth measures. Personal income or wealth is taken as an ex-

ternally selected criterion for imposing relative tax-shares, and the more so-

phisticated fiscal theorists have supported this procedure on the ground that

this criterion does correspond roughly to relative demands for public goods.

This relationship is likely to hold only for general-benefit goods, and only to

the extent that they exhibit positive income elasticities of demand. This seems

to be one general presumption underlying modern fiscal structures.

Any general classification in which tax liabilities are related to variables

that individuals can control creates difficulties. Individuals will attempt to

reduce their relative shares in the costs of public goods by shifting their po-

sition as defined by the basis of the sharing scheme. Such shifting can take

place only within limits, however, and the underlying classification in accor-

dance with income-wealth criteria is also presumed to remain relevant. Given

a general income-wealth criterion, more explicit definition of the relative

shares will depend on the predicted shifts in individual behavior, and, this

aside, specific allocation of shares will arouse disagreement, but this aspect

of the problem need not be discussed at this point.

Within an income-wealth classification and given some specific rate struc-

ture, an individual's tax-share will finally be determined, not by his own par-
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ticular demand for or evaluation of the public good (or public-goods bun-

dies) but by his position in the private economy after he has made his tax-base

adjustments. He is never in a position where he can react to the "offers" of

others in any direct sense. He cannot express his public-goods preferences

explicitly. He can, however, express these indirectly through the political pro-

cess. He can, directly or through his participation (or nonparticipation) in

electing representatives, approve or disapprove various tax-share vectors and

various proposals for public-spending programs. Preferring high levels of

public-goods supply, he will vote for larger spending projects and, perhaps,

for tax-sharing arrangements that place higher shares on his own income-

wealth class. As the analysis below will indicate, however, there is much less

likelihood that individuals will positively approve increases in their own tax-
shares.

A Simplified Two-Person Model

To analyze collective agreement on both public-goods quantity and tax-

sharing arrangements, it will once again be helpful to resort to the simple

two-person model because much of the analysis carries over into the relevant

many-person models. We want to examine the behavior of two persons, High

and Low, as they adjust to two public variables: first, the quantity of public

goods, and, secondly, the specific tax-sharing scheme to finance this quantity.

For simplicity in presentation, we shall assume initially that all tax-sharing al-

ternatives to be considered embody marginal tax-prices to individual taxpay-

ers that are constant over quantity.

The individuals are assumed to be independently classified by their rela-

tive economic positions. High stands high by income-wealth criteria and Low

stands low. The single public good is assumed to be beneficial to both and to

have a positive income elasticity of demand for both.

The situation can be shown in Figure 7.1, which is related to the construc-

tions introduced in Chapter 6. The quantity of the public good is shown

along the horizontal axis, and is measured in dollars worth of outlay. This

allows us to incorporate the costs of the good in this variable. We assume

that the unit cost of the good is fixed. Tax-share vectors are arrayed along the

vertical axis. To accomplish this, some index must be selected. Given the

various simplifications imposed on this model, the index can be a relatively
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simple one measuring "share progressivity" in the tax structure. At the ori-

gin, we locate that tax-sharing scheme which assigns to Low loo per cent of

the total cost of the public good, regardless of the amount to be financed. At

Y, the other extreme, we locate the tax-sharing plan that assigns loo per cent

of the cost of the public good to High, regardless of the amount to be fi-

nanced. All possible sharing schemes are arrayed between these limits.

The preferences of the two individuals can be mapped onto Figure 7.a in

the standard fashion. Low's most desired combination is likely to be located

at some point, D 1, where there is a large quantity of the good supplied but

where this is almost wholly financed by taxes levied on High. The most pre-

ferred combination for High is less predictable, but presumably at some point,

D h, he will desire a relatively large quantity of the public good that is fi-

nanced through a tax-sharing scheme that keeps his own share relatively low.

The probable presence of certain equity considerations in High's utility func-
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tion insures that his optimally preferred position will lie somewhere above
the horizontal axis.

Following the construction of Chapter 6, lines of optima may be drawn in

Figure 7.1. The shapes of these under our set of assumptions seem predict-

able. Low's line of public-goods optima will take the general shape shown by

0P _. This indicates the amount of public good which Low will optimally pre-

fer at all possible tax-share arrangements arrayed in accordance with the

share progressivity index. Clearly, this line will be positively sloped, indicat-

ing that Low will desire a larger quantity of the public good as his own share

in the cost is reduced and High's share increased. It also seems reasonable to

expect that this line of optima for Low will have some positive intercept on
the vertical axis. This indicates that, at some level of the tax-share index, he

will prefer to forego completely the benefits of the public good because his

own pa)anent becomes too large, and competing demands on his resources

make him unwilling to pay for the public good at these levels of taxation.

High's comparable public-goods line of optima will tend to be negatively

sloped, but the absolute value of the slope will perhaps be somewhat higher

than that for Low. The line of optima may not intersect the vertical axis be-

low Y, suggesting that High may be willing to finance a certain quantity of
the good even if he is forced to bear the full costs. As his cost-shares fall be-

low this level, he will prefer larger amounts of the good, but, as the absolute

slope indicates, he will be less sensitive than Low to his share in the payment.
Lines of tax-share optima can also be derived from the indifference con-

tours and these are drawn in as 0P_ and 0P_ on Figure 7.1. Low will clearly

prefer a tax-sharing scheme that will at all levels of provision impose the pre-

dominant share of the cost on High. High may accept larger shares of public-

goods costs at lower budgetary levels than at higher ones. To indicate this

possibility his line of tax-share optima is drawn with a slight downslope.

If one of the two persons should be assigned the decision authority over

tax shares and the other over public-goods quantity, the resulting equilib-
rium would be either at M or at N. In either case, the result would be ex-

tremely inefficient and would allow for a relatively small total outlay.

Significant differences are to be noted in the relative positions of the two

lines of optima in each case, and this is important for the theory of collective

agreement. Note that the lines of optima for the two persons, with respect to

the preferred quantities of public goods, intersect at B. There is no compa-
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rable intersection of the tax-share lines of optima. At the tax-sharing scheme,

Y0, both parties will agree on a most desired public outlay. This defines a

Pareto-optimal solution, given the limitations imposed on this model. Note

that, at B, the public-goods lines of optima intersect and also cut the contract

locus. All points on this locus are, of course, Pareto-optimal in the larger

sense. These include the extreme limits, D aand D l, one of which would pre-

vail should all decision power be vested in one man. The position shown at

B, however, seems to embody "reasonableness" characteristics for a solution

not possessed by other positions on the locus. If the two persons commence

at the origin, where none of the public good is being provided, B seems to be

a reasonable outcome of negotiations on both variables, since it is the max-

imum public-goods quantity upon which the two persons can reach agree-

ment given a unique tax-sharing scheme. This scheme reflects the precise

structure of "price differentials" to bring public-goods preferences into

agreement.

Note that at B, the lines of tax-share optima remain widely separated.

There is no comparable agreement on this variable subject to collective choice.

The reason is that this variable is almost purely distributional; an increase in

one person's tax-share reduces that of the other. At any level of outlay, either

person would prefer to secure that outlay at a lower rather than at a higher
cost to himself.

It is interesting to examine Wicksell's unanimity proposals within this

framework. He suggested that for each expenditure proposal advanced, an

array of tax-sharing schemes should be considered, and unless at least one

such scheme could secure unanimous approval the expenditure should not

be made. Suppose that, in terms of Figure 7.1, an initial proposal is made to

spend an amount X 1on the public good. Tax-sharing schemes are presented

along with this spending proposal. In this context, any tax-sharing scheme

falling between YI and Y may be approved by both parties, ignoring purely

strategic behavior. For an amount of spending, X_, High would, if necessary,

finance the whole cost. Similarly, Low would, if necessary, pay a major share

as indicated in the scheme at Y_.Agreement becomes possible, on some tax-

sharing arrangement and on the spending proposal, anywhere between these

limits. Having adopted this initial spending proposal, suppose that a further

proposal is made in the second round to expand the level of outlay incre-

mentally. Agreement remains possible, with many alternative sharing schemes
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on such increments, but the multiplicity of possible arrangements dimin-

ishes rapidly as X_, is approached. At the margin, at Xo, only one sharing

scheme can command the approval of both parties, that shown by Yo. For all

proposals to expand spending beyond Xo, no sharing scheme will command

the approval of both parties.

The position shown at B is, therefore, the uniquely determinate Wicksel-

lian solution to the problem of public-goods allocation and tax-sharing, given

the restrictions of our model. These restrictions include constant marginal

tax-shares over quantity. This particular restriction can be relaxed; the con-

struction remains useful, but only if income-effect feedbacks on individual

preferences are neglected. In this case, the solution is determinate in terms

of marginal tax-shares and public-goods outlay. Any number of sharing

schemes over inframarginal units becomes possible. If income-effects are

taken into consideration, no such determinacy can be represented diagram-

matically.

It may also be useful to compare, in a general way, these results with those

suggested in the familiar set of efficiency norms advanced by Samuelson.

These are stated as marginal conditions that must be satisfied for optimality

and do not include explicit reference to total conditions. A uniquely deter-

minate result is attained only by resort to an externally derived "social wel-

fare function" which does, of course, specify the final distribution of "wel-

fare." Almost by definition, the necessary marginal conditions are satisfied at

any point on the contract locus between Dh and Dl in Figure 7.1. Samuelson

then calls upon the social welfare function to select from among these points.

He does not deal with the processes of reaching agreement on specific out-
comes.

Extension to Three-Person Models

Only within two-person limits is the analysis of collective agreement on the

two fiscal variables wholly free of complexities which would tend to obscure

the essential elements under discussion if introduced too early. These com-

plexities arise in three-person models and are compounded as the analysis is

extended to larger groups.

As shown in the exercises of Chapter 6, no problem arises in adding utility-

function mappings for other persons onto a construction similar to Figure
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7.1, provided that the variables are treated as purely collective or public goods.

We have argued above that all individuals must adjust to a common tax-

sharing arrangement or tax structure and that, despite the divisibility of in-

dividual tax-shares, these structures can best be analyzed as if they are public

goods (or public bads). This creates no problems in a purely formal sense,

but serious difficulties arise in any analysis of a group decision process.

These stem from attempts to array tax-share vectors on the vertical axis in

such a way that, as between this variable and the public-goods variable mea-

sured along the horizontal axis, individual preference mappings exhibit the

standard properties of convexity. This task of arraying tax-share vectors is

greatly simplified in the two-person case. Here individual shares in cost must

be strictly related, one to the other. Since the total must sum to unity, an in-

crease in the share of one person can only mean a decrease, pari passu, in the

share of the second. The utility functions of both persons defined on the two

variables, public-goods outlay and an index of tax-share vectors, can be ex-

pected to exhibit the standard properties.

With three persons, no such one-to-one correspondence among indMd-

ual shares can exist; an increase in the tax-share for one person may be ac-

companied by a decrease in the share of either one or both of the other two

persons. For any one person, it is possible to array tax-share vectors in such

a way that a utility mapping will exhibit convexity. But it will not be possible,

in the general case, that this same index will allow for convexity in the map-
pings for all three persons.

To resolve this difficulty let us first place one additional restriction on the

set of tax-sharing arrangements to be considered. Plausibly, we impose the

requirement that cost-shares shall not be related inversely to the external cri-

terion that is used to classify persons or groups. If income is used here, this

restriction suggests only that those persons with lower incomes shall not be

required to contribute cost-shares higher than persons standing above them

on the independent income scale, regardless of relative preferences for public

goods. In any real-world context, no tax-sharing arrangement is likely to vi-

olate this additional restriction, although, in a formal sense, particular con-

figurations of public-goods preferences may make adherence to this restric-

tion produce inefficient results per se. These latter possibilities have, however,

already been ruled out by our earlier assumption that for each person there

is a positive income elasticity of demand for the public good. The practical
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effect of this restriction is that the alternative standing lowest on the tax-

vector index is defined by equal sharing among all persons in the group.

(a) SYMMETRY WITH RESPECT

TO MEDIAN INCOME

With this restriction, we can now examine the three-person model first un-

der an extremely helpful, and not implausible, simplifying assumption that

further limits the set of tax-sharing arrangements to be considered as alter-

natives. We assume that the share of the median-income person in the three-

person group shall remain unchanged over all possible arrangements. In an

earlier work, I have referred to this characteristic as symmetry with respect

to the median-income person. An arithmetical example will clarify the pre-

cise meaning here. As suggested, the lowest point on the index will represent

a vector indicating equal tax-shares, or vector (_/3,93, _/3).As we move up the

index or scale, the share of the low-income man decreases and the share of

the high-income man increases, but the share of the median man remains

unchanged at one-third. The highest point on the index is represented by the

vector (0, 93,2/3).This simplification, in effect, converts the three-person model

into the two-person one.

Geometrical representation is in Figure 7.2. The situations of two of the

three persons, Low and High, are substantially identical with those in Figure

7.1. For the third man, Median, only one of the two dimensions is intensively

relevant. Since he will, under our assumption, pay one-third of the cost of

the public good, regardless of the distribution of the remaining two-thirds

among his two colleagues, he will tend to prefer approximately the same level

of public-goods outlay at all tax-sharing schemes. If we allow him to exhibit

some concern for distributional consequences, we may locate his most pre-

ferred single combination at D,,, somewhat nearer to the upper bound of the

tax-vector set than to the lower. At best, however, we should expect his in-

difference contours to be elongated, and his public-goods line of optima to

be steep, as shown by 0PP,,. If Median is concerned exclusively with his own

share, there will be no tax-share line of optima, but, again, if we allow for

some distributional motivation, this line may lie roughly as shown by 0P_ in

Figure 7.2.

With this setting, what can be predicted to emerge as a result of collective-
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choice processes? The contract surface takes the shape enclosed by the heavy

solid lines of Figure 7.2. Let us initially consider the predicted outcome when

the two variables are decided upon separately and by simple-majority voting

rules. As the analysis of Chapter 6 showed, the solution in this case is given

by the intersection of middle lines of optima, shown at D m. In the configu-

ration as drawn, this process of decision effectively allows Median to dictate

the community outcome for both variables. He attains his "peak" level of

preference. At this solution, there will be widespread disagreement concern-

ing the most preferred public-goods outlay. With a tax-sharing scheme pre-

sented at Y_, High will prefer a much smaller budget, while Low will prefer a

much larger one. Wicksellian unanimity is far from being achieved in the
shift to this solution.

Consider now a modification in the decision rules that allows for simul-

taneous consideration of both variables, again under simple-majority voting

rules. Suppose that the solution at Dm has been provisionally stabilized and
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that a coalition between High and Low forms and proposes a shift to G.

Clearly, both men will benefit, Low accepting a somewhat larger share in cost

in exchange for High's agreement for an expanded public-goods outlay. This

position, at G, will not, of course, be majority-stable. Cyclical shifts can take

place within and upon the bounds of the contract surface. Certain plausible

restrictions can be placed on such moves in the particular configuration of

Figure 7.z. Median is primarily if not exclusively interested in shifting hori-

zontally; he is relatively indifferent as between vertical alternatives, at any

level. Accordingly, High is much more likely to succeed in forming a new

coalition with Median to organize shifts away from G. If he does so, some

shift to a new position, say E, will take place. This will be somewhat closer

to a Wicksellian solution in that the disagreement over public-goods quan-

tity will be substantially less intense at this point than at D,, or at G. How-

ever, this position, E, is not majority-stable either, and further shifts can be
made.

A similar analysis could, of course, be carried out no matter where the

lines of optima should be located for Median with respect to those for the

other two persons.

The construction suggests that majority-decision rules, whether these in-

volve separate consideration of issues or simultaneous consideration, will

not produce solutions that will be accepted by all parties, save in some con-

stitutional sense of acquiescence. The result produced by majority voting

may, as in the above examples, qualify as a Pareto-optimal position once it is

attained, but it cannot be attained Pareto-optimally. Distributional elements

will necessarily be present in the decision process. These are, of course, likely

to be omnipresent in real-world fiscal choices and to this extent the model is

highly realistic, but it will be useful to examine the Wicksellian unanimity

rule as an alternative in this particular submodel.

As drawn, there is no Wicksellian solution in the strictly marginal sense as

discussed in connection with Figure 7.1. For public-goods outlay proposals

up to X_, there are many tax-sharing schemes that will be accepted. Beyond

X,, disagreement appears; Median objects to further outlay, and given the

limits on the tax-sharing vectors imposed by our symmetry assumption, no

further moves can be made with general consent. A proximate Wicksellian so-

lution is, therefore, attainable at an outlay, X3, and a tax-sharing scheme, Y3-
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(b) LEXICOGRAPHIC ORDERING

Symmetry in share progressivity with respect to median income is unduly
restrictive. Some attempt must be made to construct an index of tax-share

vectors without this crutch. We propose to construct an index that will reflect

a texicographic ordering of the vectors. As before, we retain the restriction

that the lowest vector on the scale will be that which indicates equal sharing

among all members of the community. Above this, we first array all possible

vectors in subsets classified Low's share, in ascending order as this share falls.

The vectors in each of these subsets will represent different means of residual

sharing between Median and High. Within each of these subsets, we then

array vectors in ascending order as Median's share falls. This type of ordering

can be extended to any number of persons and can include all possible tax-

sharing schemes, given the initial restrictions imposed on all of the models.

An arithmetical illustration of this ordering will be helpful. Assume that a
possible set of tax-share vectors to be ordered is:

(.1, .3, .6) (.2, .4, .4) (.1, .2, .7) (.1, .4, .5) (.2, .3, .5) (.1, .1, .8)
(.2, .2, .6)

Arraying these along a vertical scale we get:

g (.1, .1, .8)

f (.1, .2, .7)

e (.1, .3, .6)

d (.1,.4,.5)

c (.2,.2,.6)

b (.2,.3,.5)

a (.2, .4, .4)

This procedure generates a systematic ordering of all possible vectors, but it

does not eliminate the convexity problem. Consider the limited array above.

Note that Median pays a larger tax-share in both d and e than he does in c,

while High pays a lower tax-share in d than he does in c. For both Median

and High, preference mappings will exhibit nonconvexity.

Figure 7.3 depicts the likely pattern of indifference contours for High. His

optimally preferred combination is shown at Dh, located roughly in the same
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position as before. Note, however, that local peaks will occur at D', D", and

D'. As abrupt shifts are made from one subset to another, High's utility is

increased, locally, despite the general decline in his utility as his position is

moved northwestward. For example, at D", because of the shift of subset, he

may be brought suddenly back to a level of utility equal to that attained on

the contour I'. The public-goods line of optima for High will roughly follow

the pattern shown by the dotted line on Figure 7-3- This lies within an area

confined by the two solid lines, and the width of this area progressively wid-

ens as we move vertically up the figure. This is because of the greater range

of distributional splits between Median and High as Low's share is reduced.

Figure 7.4 depicts, in similar way, the utility mapping for Median. As shifts

are made between subsets classified by Low's share, Median will also con-

front "cliffs," and his preference surface will exhibit local peaks at D', D", and

D". Because of the ordering scheme used, these local cliffs will be facing op-

posite to those of High. This can be noted in the arithmetical array. As a shift
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is made from c to d, Median's share increases despite the decrease in his min-

imal share as we shift up the scale. By contrast, High's share decreases, despite

the increase in his maximum share as we move up the same scale.

The whole analysis is combined in Figure 7.5. As drawn, there is a broad

range of possible intersections between the public-goods lines of optima for

High and Median. Positions in the shaded area will not insure agreement be-

tween these two persons. But a position in this intersection does suggest that

agreement may be produced by appropriately organized, and possibly min-

imal, changes in the tax-sharing arrangements. These can be of a localized

sort and Low's tax-share need not be modified. If Low's line of public-goods

optima cuts through this broad intersection, general agreement among all

three parties seems possible. Some approximation to a Wicksellian solution
can be realized in such cases.

Note that there is not likely to be agreement on tax-sharing schemes, even
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given a possible agreement on public-goods outlay. This conclusion resem-

bles that reached in the earlier and simpler models. Also, if the two decisions,

one on public-goods outlay and the other on the tax-sharing arrangement,

should be taken separately and if majority rule prevails, the result may tend

to be in the vicinity of D m, also suggested by the earlier models.

This model should not be treated with great respect for its helpfulness, but

neither should its suggestiveness be wholly neglected. The complexities that

arise in the analysis of agreement should not obscure the underlying need to

analyze the agreement processes. The problem to be analyzed is surely pres-

ent under some circumstances. Agreement must be reached on both of the

variables and many more besides, and these surely contain "publicness" ele-

ments in that all members of the community must adjust to the result.

As additional persons are added to the model, the ordering becomes more

difficult, although the lexicographic method can formally be used for any

number. Geometrical representation becomes messy, but the essentials of the
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analysis are not changed. As additional public goods, rules or institutions are

taken into account, the prospects for agreement tend to increase in the rela-

tive sense discussed in Chapter 6.

Perhaps the test of usefulness for the models of this chapter is the ques-

tion: Are hypotheses implied that can be tested by observations? Conceptu-
ally, tests can be made to determine to what extent the real-world solutions

meet Wicksellian criteria. If, given the budgetary level and the tax-sharing

scheme in existence, there is observed to be widespread disagreement con-

cerning budgetary size and if this disagreement tends to be inversely related

to level of income, this would provide strong evidence that a solution ap-

proximated by Dm is present. On the other hand, if the disagreement over

budgetary size should be unrelated to income level, and if this disagreement

should, in some relative sense, be minor, strong evidence is provided that

some approximation to the Wicksellian results is achieved. Such evidence

could never be conclusive, of course, because of the many alternative explan-

atory models that could be developed. It is worth recalling at this point that

J. K. Galbraith, in his famous argument over the poverty of the public sector,

implicitly assumed that the sustained budgetary position was of the sort de-

picted at Dmon the figures. The tax-sharing arrangement in being was held

to prevent majority approval for the expanded spending programs that he

considered to be desirable. His remedy was fully consistent with the analysis

of this chapter. He proposed a substantial downward shift in the scale of tax-

sharing in order to achieve the required approval for larger spending pro-
grams.

Private Decisions and Public Goods

This chapter draws attention to an important element of individual partici-

pation in collective choice that tends to be neglected in the theory of public

goods in the standard sense. This neglect is evidenced in earlier chapters of
this book as well as in the works of other scholars. Individual demand for a

public good is derived from a utility function that does not include argu-

ments for the cost-shares or tax-shares to be paid by other members of the

community. Conceptually, an individual marginal evaluation schedule (or de-

mand schedule under the appropriately restricted assumptions) is related to

tax-prices or tax-price offers. This schedule allows us to talk about the be-



138 The Demand and Supply of Public Goods

havior of the individual in "voting for" or "voting against" particular spend-

ing proposals. In this analysis, it is acknowledged that individuals cannot pri-

vately select preferred outcomes and that these must be determined by some

group decision rule. But the analysis does purport to explain individual par-

ticipation in this process, and, in this elementary explanation, individual de-

mands are related only to tax-prices or tax-price offers in the direct and ex-

plicit sense.

The neglected element is the "publicness" of the tax-share choice. The in-

dividual chooses public-goods quantities, not only in relation to the total and

marginal tax-prices that he expects to be confronted with, but also in some

relation to the whole tax-sharing scheme or arrangement which allocates

tax-shares between himself and other members of the group. Introspective

experiment can make the importance of this element clear. Consider your

own possible participation in, say, a community referendum on a proposed

public outlay for improvement in municipal park facilities. Suppose that your

own share in the tax-cost is equivalent under two separate financing alter-

natives. Suppose, however, that one of these alternatives exempts all high-

income persons from taxation while the other scheme exempts all low-income

persons. It seems evident that you will have some definite preferences as be-

tween the two tax-sharing schemes, a preference which you are required to

express if these alternatives are themselves presented for group choice.

The publicness of tax-sharing arrangements requires that the individual

pay some attention to the whole structure of payments. Recognition of the

possible influence of this element on his behavior should not, however, blind

us to the primary significance of his own tax-share in determining his be-

havior pattern. The theory of public goods remains incomplete when this

element is wholly neglected, but such neglect is justified in the preliminary

stages of inquiry when the purpose is that of isolating the most important

influence on the demand for public goods.

In choosing both a quantity of public goods and a tax-sharing scheme for

financing this quantity, the individual participates in a collective decision

process that he recognizes as such. He is choosing for others as well as for

himself. This very setting will tend to make him consider the relative posi-

tions of others. This situation may be compared with that faced by the indi-

vidual in competitive market organization. In the latter, he does not explic-
itly recognize the indirect effect that his behavior will exert on others in the
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community. He tends to behave as if his actions exert no such influence.

There is no explicit publicness in his choice calculus. The distinction be-

tween individual positions in these two situations provides the basis for some

of the traditional socialist criticism of market order. The argument here, in

summary, is that individuals, if forced to choose for the group, will surely

widen their range of consideration. An acknowledgement of some difference

in probable motivation for behavior in the two cases is not the same thing,

however, as an acknowledgement of categorical difference. If, in fact, individ-

uals could be predicted to choose among "public" alternatives on the basis

of their own versions of group rather than an individual interest, we could

discard much of the theory of public goods and of welfare economics, and

devote time exclusively to analyses of the sort contained in Chapters 7 and 8.

Conflicts would arise to the extent that personal definitions of group interest

differ, and utility functions of the standard variety simply would not exist.

Bibliographical Appendix

The geometrical constructions of Chapter 7 are derived, generally, from the

works cited previously in connection with Chapter 6, primarily those of

Duncan Black. For the particular applications to the simultaneous choice of

public-goods outlay and tax-sharing schemes, the constructions for the two-

person model closely parallel those presented by Leif Johansen ["Some Notes

on the Lindahl Theory of Determination of Public Expenditures" Interna-

tional Economic Review, IV (September 1963), 346-58]. Figure 7.1, in the text,

is substantially equivalent to Johansen's Figure 3. Although Johansen does

not extend his formal analysis beyond the two-person (two-group) model,

some of his critical comments on the Lindahl model, generally, are also rele-

vant to the discussion of this chapter. In his book [Public Economics (Chi-

cago: Rand McNally, 1965)], notably Chapter 6, ]ohansen's geometrical con-

struction is less detailed, although other comments are expanded beyond

those in his paper.

Johansen's point of departure is Erik Lindahl's classic work [Die Gerech-

tigkeit der Besteuerung (Lund, 1919), relevant portions of which are translated

as: "just Taxation--A Positive Solution," and published in Classics in the

Theory of Public Finance, edited by R. A. Musgrave and A. T. Peacock (Lon-

don: Macmillan, 1958), pp. 168-76]. Lindahl's later papers are also relevant
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["Some Controversial Questions in the Theory of Taxation" as translated into

English from the German and also published in Classics in the Theory of Pub-

lic Finance; also see, "Tax Principles and Tax Policy," International Economic

Papers, No. lo (London: Macmillan, a959), pp. 7-23]. R. A. Musgrave sum-

marizes the basic Lindahl contribution in his treatise [The Theory of Public

Finance (New York: McGraw-Hill, 1959), pp. 74-78]. In an earlier paper,

Musgrave discussed the Lindahl theory in some detail ]"The Voluntary Ex-

change Theory of Public Economy," Quarterly ]ournal of Economics, LIII
(February a938), za3-37]. A more recent and more exhaustive discussion of

Lindahl's contribution, along with consideration of possible criticisms, has

been published by J. G. Head ["Lindahl's Theory of the Budget," Finanzar-

chiv, Band 23, Heft 4 (October 1964), 42z-54].

As several critics have noted, Lindahl's theory suffers in its extension to

the political decision process. It is in this respect that Wicksell's seminal con-

tribution seems superior. Wicksell was concerned with potentially applicable

rules for making political choices on both public-goods outlay and on tax-

sharing arrangements, and he did not develop his theory in an explicit two-
person bargaining context.

Howard Bowen, in his early contribution to the modern theory, set the

whole problem in a political context ["Voting and the Allocation of Re-

sources," Quarterly ]ournal of Econornics, LVIII (November 1943), 27-48,

substantially reprinted in Toward Social Economy (New York: Rinehart, 1948),

pp. 172-98]. In his treatise, Musgrave devotes a chapter to "Budget Determi-

nation Through Voting" [The Theory of Public Finance, Ch. 6]. Some parts of

Musgrave's discussion are directly relevant to the material covered in Chap-
ter 7.

The most complete treatment of tax systems, considered as "public," is

contained in the work of Charles J. Goetz [Tax Preferences in a Collective

Decision-Making Context (Ph.D. dissertation, University of Virginia, 1965,

available through University Microfilms, Ann Arbor, Michigan)]. Goetz ex-

amines group agreement on tax systems largely independent of group agree-

ment on public-goods outlay, except as the recognition of underlying inter-

dependence affects individual preference patterns. One portion of Goetz's
argument was published earlier ["A Variable-Tax Model of Intersectoral Al-

location," Public Finance, XIX (No. 1, 1964), 29-4a].

The possible differences between individual behavior in the choice ofpri-



The Publicnessof PoliticalDecisions 141

vate goods and in the choice of public "goods" was stressed by William J.

Baumol [Welfare Economics and the Theory of the State (Cambridge: Harvard

University Press, 1952; Second revised edition, 1965) ] . In an early paper of my

own, I attempted to examine these differences in some detail ["Individual

Choice in Voting and the Market," Journal of Political Economy, LXII (August

1954), 334-43, reprinted in Fiscal Theory and Political Economy (Chapel Hill:

University of North Carolina Press, 196o), pp. 9O-lO4]. The indirectness of

the effects of individual behavior in the market process and its effect is dis-

cussed in the book by Robert A. Dahl and C. E. Lindblom [Politics, Econom-

ics, and Welfare (New York: Harper, 1953)]. In a relatively recent paper, I have

discussed some of the consequences for modern welfare economics arising

out of the presumed categorical differences in individual behavior in voting

and market processes ["Politics, Policy, and the Pigovian Margins,' Econ-
omica, XXIX (February 1962), 17-28].

Recent works, in preliminary form, by Robert Dorfman and by Martin

Shubik examine aspects of public-goods theory in a collective-choice setting

[Dorfman, "General Equilibrium with Public Goods," Working Paper No.

95, Institute of Business and Economic Research, University of California at

Berkeley, June 1966; Shubik, "Notes on the Taxonomy of Problems Concern-

ing Public Goods," AD 633 546, Defense Documentation Center, April 1966].

Albert Breton has attempted to relate the theory of public goods to the theory

of collective decision-making ["A Theory of the Demand for Public Goods"

Canadian Journal of Economics and Political Science, XXXII (January 1966),
455-67].



8. The Institutions of Fiscal Choice

Introduction

The analytical models introduced in earlier chapters of this book are skele-

tons, as all useful analytical models must be. They are designed to isolate im-

portant relationships in any theory of the demand and supply of public goods.

Such a theory must be supplemented with the data of experience before any

genuine understanding of fiscal process can be achieved. This filling in, this
discussion of the historical-institutional record, is a task for scholars whose

competence differs from my own. Although this book is limited to the mod-

els of analysis, one aspect of the theory itself remains to be discussed. In keep-

ing with the metaphor above, the ossification of the skeletons must be ex-

amined. Are there logical derivations or analytical reasons for the built-in

rigidities in the institutions of fiscal choice? The theory of the demand and

supply of public goods must be supplemented by a theory offiscal institutions

before our task is finished. Public goods are demanded and supplied through

processes that are themselves selected at some stage and apparently for rea-

son. We need to understand something of the logic of institutional choice

even if we cannot discuss this in great detail.

The distinction between the theory of institutions, to be examined, and

the theory of demand and supply, previously examined, is one that may not

seem automatically relevant to economists. Familiar analogies drawn from

everyday experience in private life may prove helpful, although, as with all

analogies, they will also be misleading in parts. Consider a man whose apart-

ment is located one block from a corner newsstand. His early morning time

schedule is such that on some mornings, unpredictable as to dates, he has

adequate time to read the morning newspaper with his breakfast. On other

mornings he must rush to work without time for even so much as a headline
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glance. He may, on mornings when his time is not so scarce, walk down to

the newsstand and purchase the paper. Or, alternatively, he may choose to

have a paper delivered to his apartment every morning, even though he rec-

ognizes that on many mornings this paper will go unread. The standard the-

ory of the demand for morning newspapers helps us to understand the

behavior of this man generally as he decides whether or not to purchase

newspapers. This theory needs to be supplemented, however, by a "theory of

institutions" in order to help us understand his behavior in deliberately in-

stitutionalizing his choice, even though he recognizes that, in specific instances,

the results will be inefficient.

This initial overly simplified analogy may be replaced by a still-familiar

but more complex one. Consider a community decision to install a set of
traffic signals. It is surely obvious to the decision makers that on many oc-

._. casions, when traffic flows are light, unnecessary delays to motorists will re-

suh. Presumably, the installation is made because these inefficiencies are pre-
-_ dicted to be more than balanced by efficiency gains when traffic flows are
:3 heavy. The working of the institution over a whole sequence of situations

must be considered, and, even here, the uniform application of an institu-
_' tion must be justified on cost-reducing grounds. If traffic regulation is rela-}

tively costless, the efficient scheme is to have a different institution during

each period of traffic flow. A traffic patrolman can be stationed at the inter-
section during certain hours of the day. The fact that signals are installed

which apply to all periods must suggest that, over the whole range of situa-
tions, this is a more efficient means of regulating traffic than the available

%

alternatives. Institutional choice must be made on the basis of some compar-

ison of costs and benefits over the whole sequence of expected events or pe-

'_ riods.

The Recurrence of Choice

_ As the analogies suggest, the possible need to create institutions that will

"make choices in advance" arises only when it is predicted that similar choice

situations will be confronted recurrently, either over a sequence of time pe-

i riods or over separated events. There is no need for our city dweller to makean "institutional" decision about the delivery of the New York Times if he is

on a one-night stopover at a Manhattan hotel. The theory of choice in eco-
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nomics is concerned, for the most part, with such one-time or one-event de-

cisions. At the least, the theory proceeds "as if" individuals choose anew

among each set of alternatives that they face. The theory of public goods, as

sketched out in earlier chapters, has been presented in this same manner.

The choice among differing quantities of a public good (or among different

bundles of public goods) and, also, the choice of tax-sharing arrangements

has been discussed as if individuals participate in unique, one-at-a-time bud-

getary decision processes. The models contain no recognition, explicit or im-

plicit, of the predicted repetition or recurrence of fiscal choices, roughly simi-

lar one to the other, over a whole series of time periods. In the early models,

Tizio and Caio were simply assumed to face, each day, a new and current

decision on the quantity of the public good and the manner in which they

should share its cost. These early models of exchange, as well as the later ones

of group decision processes, were limited in purpose to an explanation of the

important elements determining outcomes of such unique choice events.

The Costs of Group Decision-Making

If the costs of making decisions are negligible, the analysis that concentrates

on uniquely timed choices requires little or no emendation, even in the face

of recurrent choice situations. Implicit in orthodox economic theory is the

assumption that, for choices with which it is concerned, these costs are small

enough to be ignored. This assumption can be defended because the theory

here explains the behavior of individuals in privately organized market ex-

changes. These involve bilateral agreement between only two persons, and,

even here, the presence of available alternatives on each side of the market

converts effective choice-making into unilateral behavior. Consider the sim-

ple problem confronting the man who must decide whether to purchase

corn flakes or porridge each morning in the cafeteria line. Presumably, he
can make this choice in an instant and little effort or resource investment is

required. He glances quickly at the relative prices, the attractiveness of the

two items displayed, examines his own tastes and selects one or the other of

the cereals. Once he has made this choice, the result is, for him, fully pre-

dictable. He gets what he wants; he is not required to reconsider his selection

and change his mind for any reason. Economic theory, correctly, tries to ex-

plain the elements that go behind and inform such choices and simply ig-
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nores the minimal cost that the individual suffers in making up his mind
even in this trivial choice process.

The individual will seldom, if ever, find it advantageous to routinize or

institutionalize his morning's cereal selection even if he knows that he will be

faced with this same choice each morning for a year. In fact, we should per-

haps judge him to be eccentric if he is observed to refer to a "rule" which, let

us say, makes his cereal selection depend on the throw of a die each morning.

The same conclusion would be valid, although to a somewhat lesser degree,for more important market decisions made by individuals.

:_ The categorical distinction to be emphasized here is that which arises be-

:5 tween the level of individual or private choice in the market and group or

I collective choice with respect to the relative significance of decision-makingcosts. In this second situation, these costs become sufficiently important to

warrant explicit analysis, analysis supplementary to that which explains one-

period, nonsequential choice. In collective choice, the theory remains seri-

ously incomplete unless this supplement is added. The element present here

and absent from private choice is the necessity.for separate individuals to reach

agreement. As in choice of any sort, the individual must make up his own
mind, and this in itself involves some cost. This need not be of concern, how-

ever, if this is all there is to it. In group decision, separate parties must, some-

how, come to agreement on a single result, regardless of their own initial

preferences. The absence of divisibility in the result does not allow them to

turn to alternatives. An important cost factor is necessarily introduced that
is relatively insignificant in private market choices. If the group interaction

* is small, negotiation and bargaining will take place. By the nature of the sit-
:_ uation they face, individuals will invest resources in strategic bargaining, and

this investment will be individually rational. They will try to secure group

outcomes favorable to their own interests. Once the group becomes critically

large, the costs of voluntary agreement may become prohibitive, so much so

that individuals will forego the effort.

In either small or large groups, it seems obvious that the recognition of

i the importance of decision-making costs, along with the expectation that

i similar choice situations will recur over time, may suggest the relative effi-ciency of institutions or rules of choice. These may dramatically reduce the

i costs of making group decisions, although they do so necessarily at the cost
of some in-period efficiency. Such institutions or rules must ossify the struc-
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ture of in-period choice and must make particular outcomes less rather than

more flexible. Over a whole series of choices, however, such institutions or

rules may be more efficient than the relevant alternatives.

The Rules for Reaching Group Decisions

In a large-number political setting, the only one relevant for considerations

of public-goods demand and supply, the first set of institutions or rules to be

examined are those that define the manner of arriving at group or collective

outcomes. These institutions and/or rules, as a set, make up the political con-

stitution. The approach suggested here allows us to examine existing and po-

tentially alternative constitutional rules in terms of efficiency criteria that are

similar to those used in orthodox economic analysis. This institutional choice

approach makes it conceptually possible to derive an explanation for a po-

litical constitution from the choices of individuals as they participate in the

basic decision process on the rules that determine the procedures of group
choice itself.

Something of this nature is required if we are to go beyond and behind

the WickseUian proposals for effective unanimity rules in the making of fiscal

decisions. These proposals have been discussed several times in this book,

and they are directly relevant to an understanding of the whole theory of

public goods. A Wicksellian rule of unanimity is the political or institutional

counterpart to the theory of choice that was developed in earlier chapters.

Translated into political-choice terms, Pareto optimality becomes Wicksel-

lian unanimity. The direct relationship between these two concepts is self-

evident. Unless all members of the group agree to make a proposed change,

some member or members must expect to be made worse offby the change;

the proposal is disqualified by the Pareto-optimality criterion. Applied to po-

sitions, and not to proposals (a necessary distinction), if there is no change
upon which unanimous agreement can be attained, then the initial or status

quo position qualifies as Pareto-optimal. Wicksell and Pareto were roughly

contemporaries and worked independently one from the other. Pareto's gen-

ius in developing the welfare criteria has been properly recognized. Wicksell's

genius in relating political rules to orthodox efficiency notions in economics
has not yet received its due.

Wicksell's contribution provides an indispensable groundwork for any fur-
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ther examination of political institutions or rules. It is necessary, however, to

go beyond these simple efficiency limits, since even casual observation re-

veals that seldom, if ever, are unanimity rules (or even rules for relative una-

nimity) written into actual political constitutions. Experience surely suggests

that efficiency in making group or collective decisions may necessarily in-

volve departures from the restrictive Wicksellian limits, which would require
that each single group choice be Pareto-Wicksell efficient. This conclusion

applies to political choices in general, and not only to fiscal choices, although

the latter are the primary subject of analysis here. This book is not the place,

i however, to discuss the derivation of a "theory of political constitutions" in

general terms. This attempt has been made in other works, and repetition is

not required save in capsule form. The essential point to be made is that

nonunanimity rules for reaching group choices can be justified on efficiency

grounds under the appropriate conditions.

Political constitutions embody a complex set of rules and institutions, and

the analyst who does not construct abstract models will soon be lost in a

maze of descriptive variety. One such abstract model is the simple-majority

voting rule. This model is important in itself, and doubly so because it is

'_ widely held to be the central and characteristic feature of democracy. Con-

siderable insight should be gained, therefore, into the formal properties of

democratic structures when simplified models of direct majority voting are

examined. This is the context within which the simple model for majority

voting was introduced in Chapters 6 and 7. The model may be used here as

merely illustrative of a whole set of "institutions of choice" that might be

incorporated in a comprehensive evaluation of a political constitution.

i Consider a community faced with a predicted series of decisions, both on
the quantity and mix of public goods and on the means of sharing the costs

,_ among its citizens. The voluntary negotiation of agreed-on outcomes in each

subperiod may be, and probably will be, prohibitively costly. The community

adopts, explicitly or implicitly, simple-majority voting as the rule for reach-

ing definitive results, and members agree to abide by the outcomes dictated

by this rule. As it works itself out over time, there is perhaps some general

expectation that, for the average or representative citizen, this decision rule

is relatively more efficient than its alternatives. At least this should be the ba-

sis for its selection over alternative rules. Over time, individual in theany

r_ community will expect this rule to produce unfavorable results in particular
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instances, results that run counter to his own preferences. Public-goods pro-

jects which he urgently desires may not be undertaken because a majority of

his fellow citizens does not agree with his evaluation. Or, conversely, he may

be required to contribute to the costs of projects that he considers to be

worthless. The efficiency justification for this rule, or for any other, must be

found in the prediction that, on balance, the gains offset these in-period in-
efficiencies.

This is only a thumbnail sketch of the economic theory of majority rule.

It is perhaps sufficient to suggest that any rule for making political choices

must be evaluated on its own merits and against its relevant alternatives. If

the decisions are largely technical ones, or if the case is one where any rule is

better than no rule and differences among rules are insignificant (e.g., traffic

control), delegation to bureaucratic decision makers may prove more effi-

cient than simple-majority voting. If the decisions are predicted to be of ma-

jor importance, effectively qualified majorities may be considered to be rela-

tively efficient. For some issues and in some circumstances, one decision rule

can be supported on efficiency grounds, for other issues and other circum-

stances another rule more closely meets efficiency criteria. It is incumbent

on the analyst to examine each case and to isolate the important elements.

Only in this way can a theory of institutional choice, at the level of political
rules, be constructed.

Specific Fiscal Institutions

The discussion of political institutions and rules provides an essential pre-

liminary to a discussion of the specific institutions of fiscal choice. The rules

for reaching group decisions, briefly examined in the preceding section, are

not likely to be applied uniquely to fiscal choices, as Wicksell seemed to hope

might be the case. If simple-majority voting rules within legislative assem-

blies are the dominant means of making decisions about Blue Laws and Day-

light Saving Time, the same rules are also likely to be adopted for making

choices about the mix and quantity of public goods and about the means of

allocating their costs. Even if efficiency considerations should dictate a dif-

ferent set of rules for fiscal decisions, and even if these considerations should

be reflected in constitutional processes, it will still be useful to examine fiscal
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_I_ institutions separately from the rules governing the making of political de-
cisions, including those on fiscal matters.

Given any set of political-decision rules, there may be .fiscal rules or insti-

tutions which restrict the range within which collective results may emerge.

This is yet another aspect of institutional choice, and this is the subject for
examination.

Consider a community that has an established political constitution. This

constitution requires the election of representative assemblies, and within

these assemblies, decisions on budgetary matters are made by simple-majorityvoting. The constitution also requires that public-spending programs be ap-

proved each year. Faced with this situation, is there a need for supplementary

rules to serve, in effect, as a "fiscal ....constltutmn .

There may be two reasons why such rules are desirable. The first has al-

ready been discussed in connection with rule de-
majority as a cost-reducing

vice, costs here being those of decision-making itself. Supplementary fiscal

rules that serve to limit the range of majority-rule outcomes may effectively

reduce the costs of decision. The second reason is quite different. Majority

rule in political decisions may substantially reduce the costs of decision-

making below those that would be present under the operation of a unanim-

ity rule, but majority rule will necessarily increase the costs measured by in-

period inefficiencies. Supplementary fiscal rules and institutions may well be

desired to restrict the operation of majority rule, to restore to an extent the

efficiency-generating characteristics of a near-unanimity rule without incur-

ring the additional decision-making costs that resort to more restrictive

political-decision rules would introduce. This suggests that political-decision

rules and fiscal rules may be substitutes for each other, a relationship that
will be discussed in some detail in the next section.

In earlier chapters, it has been implicitly assumed that the collective de-

cisions on both sides of the budget are worked out in detail in each budgetary

period, based on some relationship between the demand for public goods

and the costs of supplying them. The most elementary criteria for rational

choice, at the collective as well as at the private level, suggest that costs are

balanced off against benefits, and that this is facilitated by the retention of

maximum flexibility in adjustment on both sides. It seems proper to infer

! from this that simultaneous consideration of the two public-decision vari-

!
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ables, both the tax and the expenditure mix, is a fundamental requirement

for efficiency. Observation of real-world fiscal structures suggests that this

procedure is rarely; if ever, followed. Naively interpreted, the observed insti-

tutional rigidities can only produce undesirable results. Inflexibility in tax-

sharing arrangements may prevent majority support of presumably desirable

spending projects, and, conversely, the same inflexibility promotes majority

support of some projects that are intrinsically inefficient. Economists who

compute cost-benefit ratios are perhaps shocked at the results of inflexible

political processes, which seems to reflect so little heed given to economists'
advice.

A more comprehensive and critical approach suggests that the institu-

tional structure may contain elements that make for efficiency but which are

neglected in elementary choice theory. If the community predicts that fiscal

decisions will be made each year, and that these decisions will be similar in

many respects, individuals may agree to impose upon themselves, upon their

legislative assemblies, rules that effectively define a fiscal constitution. Spe-

cifically, the community may preselect a set of tax-sharing arrangements, a

tax system or structure, independent of the particular in-period choices to

be made on the public-goods outlay. Considered exclusively from the one-

period vantage point, this deliberate freezing of certain potential variables

implies inefficiencies in results. The range of in-period choice is narrowed.

Things may appear quite different, however, when a whole sequence of time

periods is taken as the horizon for judgment. If there are no rules for tax-

sharing that are to be followed, if no standing rules for the allocation of the

costs of public goods are carried forward from one year to the other, the

whole cost-distribution issue comes up for grabs each time. The community

must face anew the tedious and resource-using task of hammering out ac-

ceptable terms of cost-sharing, which, even with only a simple legislative ma-

jority required for decision, may prove formidable indeed. In addition, if no

such rules for tax-sharing are imposed constitutionally, the possible exploi-

tation of dissident minorities that may be accomplished fiscally by majority
coalitions is substantially larger than in the presence of such rules. Potential

exploitation costs as well as decision-making costs may be reduced by spe-
cific tax-sharing rules that take on constitutional characteristics.

Any set of rules will limit the range of outcomes that can emerge from the

political process, given any rule for making group choices. If all public goods
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I to be financed are selected under the constraint that all revenues must be
raised, say, by a proportional tax on incomes, some possible outcomes will

i not be feasible. The advantages and disadvantages of imposing such rulesmust, of course, be examined case by case and judgment cannot be dispensed
with. But it seems possible to suggest influences on community attitudes to-

i ward a fiscal constitution. Under what conditions will it seem relatively effi-cient to lay down tax-sharing rules constitutionally? By "constitutional" in all

this discussion, I mean only to refer to rules and institutions that continue

i in being from period to period, independently of choices made within pe-riods. I am not concerned with semantics.

One primary consideration must be the nature of the goods and services

that the community is expected to supply collectively. As a preliminary to

more detailed analysis, the hypothesis suggested is that general rules on tax-

sharing are more acceptable when the goods and services to be publicly sup-
plied provide general benefits rather than special benefits. This begs several

questions concerning definitions, questions that have already been discussed

i in some detail earlier. Ignoring real-world relevance for the moment, assume
initially that the community is expected to supply publicly only goods and

services that yield equal flows of homogeneous-quality consumption services

to each citizen. In this extreme model, individual demands for public goods

and services will differ, but they will do so only because (1) income-wealth

positions differ, and (z) utility functions differ. To ignore for the moment

income-generated differences in demand, assume that all members of the

community earn equal incomes and have the same wealth.

Under what circumstances will members of this community find it rela-

tively efficient to impose a constitutional rule to the effect that all collective

goods are to be financed by equal-per-head taxes? If an individual predicts

that, over a whole series of separate decisions on budgets, his own demands

will be more or less randomly distributed relative to those of his fellow citi-

zens, he may consider that resort to such a constitutional rule is an efficient

means of reducing decision-making costs, while at the same time reducing
the likelihood that he will suffer undue discrimination at the hands of ma-

jority coalitions. On the average, over the whole set of choice situations, this

rule will not generate outcomes grossly unfavorable to him, and he is saved

the bother of worrying about changed tax-sharing arrangements for each

public good in each period. By contrast, suppose that an individual expects
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that, generally, his own demands for public goods over all goods and over the

whole sequence of periods is likely to be well above or well below those of

most of his fellow citizens. Here he may not agree to an equal-sharing rule

laid down in advance, since he would prefer some alternative rule or even

separately negotiated sharing arrangements in each choice situation.

Individuals do not, of course, have equal incomes, and we can relax this

assumption while remaining within the extreme model where it is expected

that only pure public goods and services will be supplied publicly. The pos-

sibility of securing agreement on general fiscal rules will depend on the es-

tablishment of some relationship between the predicted demands for publicly

supplied goods and external criteria that reflect economic position. If all goods

and services are expected to exhibit positive income elasticities for all con-

sumers, some agreement seems plausible on tax-sharing schemes that relate
payments to income or wealth. Schemes with this characteristic will not be

unduly discriminatory, provided that individuals expect their own tastes, rela-

tive to those of others, to range widely over the whole set of budgetary deci-
sions.

The pure publicness model must, of course, be dropped, but it remains

useful as a benchmark. Consider goods and services that yield general bene-

fits, in the sense that service flows are provided to substantially the whole

membership of the collectivity. These goods, of the fire-station type, yield

different physical flows of services to different persons in the group. They

will be valued differently, not only because of income and taste differentials,

but also because of the basic differences in provision of services. Even here,

however, an individual may accept certain tax-sharing rules as relatively ef-

ficient if he anticipates some randomization in the separate demands for sepa-
rate goods in the budgetary mix and over time. To refer to the fire-station ex-

ample, the individual who lives some distance from the facility may think
that, when all other publicly supplied goods and services are taken into ac-

count along with fire protection, he will be "closer" to some, "farther" from

others. He may get relatively little fire protection from the distant fire station,

but, balanced off against this, he may have more children to be publicly edu-

cated than the man who lives next door to the firehouse. On this sort of logic,

the individual may support a general tax-sharing scheme, say proportional

income taxation, to finance all public goods over all periods.

As we have suggested on several occasions, governments supply goods and
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services that do not fit the publicness category in any sense. Suppose that an

individual expects the collectivity to supply goods and services that are, for

the most part, designed specifically to provide services to particular individ-

uals or groups in the community. Under such conditions, an individual

seems less likely to support general tax-sharing schemes at the constitutional-

institutional level. He may anticipate that he will be on the receiving end of
the bargains a representative share of the times, and therefore some fiscal

rules may be desirable. He should also recognize, however, that, with special-

benefit goods and services, constitutional rules requiring general taxation

will produce a relative oversupply of public goods, given the operation of

majority rule. In a regime where the publicly supplied goods and services are

expected to be of the special-benefit type, tax-sharing rules laid down in ad-

vance should provide for special rather than general taxes.

Regardless of the logical or nonlogical origins that may have guided their

evolution, we observe real-world fiscal systems characterized by "constitu-

; tional" rules on tax-sharing. Tax legislation is considered independent of bud-

getary or spending legislation, and structural changes in the tax system are
discussed as quasi-permanent institutional reforms. The basic income tax

law in the United States remained substantially unchanged from 1954to 1964.

Budgetary decisions on the amount and the mix of goods and services are
made within a revenue system which acts as a "constitutional" constraint.

One of the two public variables, the allocation of tax shares, is frozen by pre-

selected rules. Decision-making on the remaining variable (or set of vari-

ables) on the spending side is facilitated even if the range of possible results
is narrowed.

: Substitution Between Political-Decision Rules

and Fiscal Rules

Wicksell proposed more flexible tax-sharing arrangements as a means of se-

curing the acceptance of spending programs by a substantially larger-than-

majority proportion of the political community. These suggestions for greater

flexibility in tax-sharing accompanied his proposals for applying the rule of

unanimity, or of relative unanimity, to the making of collective choices on

fiscal matters. Because of this inclusive rule for political choice, individuals

and groups would be protected against possible majority exploitation. For
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this reason, they should then be willing to explore more flexible tax-sharing

schemes. Until and unless something akin to the unanimity rule for making

collective choices is established, however, institutional constraints imposed

on tax-sharing become partial substitutes for the more inclusive political-

decision rules. The degree of substitutability between these two sets of insti-

tutions was not fully appreciated by Wicksell.
The relationship may be demonstrated in a simple example. Assume that

all individuals in the community share identical public-goods preferences; all

utility functions are the same and all incomes are equal. Assume further that

all goods to be supplied collectivelyare known to provide equal flowsof con-

sumption services to all persons. In this extreme model, a tax-sharing rule

that dictates equal shares among persons becomes substantially equivalent to

a political-decision rule of unanimity. If costs are to be shared equally by all
citizens, and this is laid down as a constitutional rule, the outcomes with re-

spect to public-goods quantities will be identical under any and all rules for

making group choices. An individual should, in this case, be indifferent as to
the particular manner in which group choices are made, and he should select

among these strictly on some least-cost criterion. The delegation of decision-

making authority to any single person will produce results identical to those

that would be forthcoming under majority voting rules or even under a una-

nimity rule. The collective-choice rule does not matter here becausethe fiscal

rule, given the conditions of this model, prevents any opportunity for differ-
ential or discriminatory treatment. If one person should be granted power

of decision for the community, he cannot use this power to advance his own
private interest vis-a-vis his fellows. He cannot, by the assumptions of the

model, choose that the collectivity provide goods and services which are dif-

ferentially beneficial to him. And he cannot, because of the equal cost-sharing

rule, secure the benefits of publicly supplied, pure public goods and services

without paying his own pro rata share of their costs.

Only in this rarified model will the selection among political-decision rules

make no difference to the outcomes defined in terms of public-goods quan-

tities. If the adherence to the equal-sharing rule is dropped, a potential dic-
tator could escape costs by insuring that taxes be imposed only on others

than himself. And a majority coalition could do likewise by imposing the

bulk of the costs of all public goods on the minority. Protection against dis-
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criminator)" treatment comparable to that provided by the equal-sharing rule

would require a political-decision rule of effective unanimity.

Institutional constraints can also operate on the spending side of the bud-

get. Even with an equal-sharing rule, if special-benefit projects are allowed,

the political-decision rule makes a major difference in the expected outcomes.

The limitation of public supply to those goods and services that do provide

general benefits is in itself a major protection against undue discrimination

on the spending side. And to the extent that this limitation is effective, not

only are tax-sharing rules less urgeatly required, but less-inclusive political-

decision rules can also be accepted.

In practical effect, the Wicksellian proposals amount to a substantial re-

laxation of both tax-sharing rules and budgetary criteria in exchange for a

substantial tightening up in the rules for reaching political-collective deci-

sions. In real-world settings, some compromise among these three sets of

rules or institutions is likely. In Western democratic countries, political de-

cisions are reached by majority voting in legislative assemblies, either uni-

cameral or bicameral in nature, constrained by their own rules of procedure,

and by varying interactions between legislative and executive authority. The

range of fiscal outcomes that this process can produce is further limited by

agreed-on rules that define, as it were, a "fiscal constitution." Severe limits

are placed upon the powers to impose arbitrarily discriminatory taxes, and

less restrictive but still meaningful constraints are placed on the type of goods

that may be provided publicly.

Recognizing this is not the same as suggesting that existing or observed

constitutional arrangements as to political-decision rules, tax-sharing rules

and budgetary criteria are necessarily, or even probably, the most efficient set

that can be found. Gross inefficiencies may exist, and to locate these should

be one of the purposes of analysis. The discussion here is intended to suggest

only that a structure of fiscal rules, which does limit the flexibility of adjust-

ing either taxes or the mix of public goods, can be derived from basic effi-

ciency considerations, given the absence of Wicksellian unanimity in making

political decisions. If individuals could be assured that tax-spending pro-

grams would be enacted only upon the approval of substantially the whole

community, resort to additional rules on either tax-sharing or on the range

of public goods supplied would be inadvisable. In this case, such constraints
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could only make decisions more costly, and they could not provide addi-

tional protection against exploitation. If individuals should differ substan-

tially in their demands for goods, agreement is facilitated to the extent that

tax-sharing schemes can he adjusted and other, possibly special-benefit, goods

also provided. However, majority voting rules, as qualified in actual struc-

tures, provide means of reaching collective decisions without explicit agree-

ment among all persons and groups. In this political context, fiscal rules that

serve to limit (sometimes severely) the alternatives available may tend to gen-

erate more efficient outcomes over the whole sequence of choice situations.

A Rehabilitation of Traditional Tax "Principles"?

An analysis of the "institutions of fiscal choice" suggests that, under appro-

priate conditions, members of a politically organized community may find

it relatively efficient to adopt tax-sharing arrangements independently of par-

ticular choices on the quantity and mix of goods and services publicly sup-

plied, arrangements or rules that are explicitly designed to be constitutional.

They may be chosen with the intent that they shall remain in effect over a

whole, and unpredictable, set of separate choice situations, and over a se-

quence of budgetary periods. In this context, it is evident that alternative tax-

sharing proposals or plans must be examined in terms of some general cri-

teria of efficiency, and not as related to specific benefit imputations from

identifiable goods and services. In one respect at least, the approach seems to

provide methodological legitimacy to the time-honored tradition in neoclas-

sical public finance, the discussion of tax "principles" in rather complete iso-

lation from any consideration of public expenditures. Does the institutional

approach suggested come down, finally, to a rehabilitation of the traditional
treatment after all?

The answer to this question can be affirmative only in a highly qualified

sense. The end result is the same: Independent or separate principles are ap-

plied only to one-half of the fiscal account. In neoclassical public-finance

theory, however, the framework for analysis is entirely different from that

which suggests the institutional-choice approach. The neoclassical tradition

contains no exceptions among English-language scholars, but this conclu-

sion must be qualified, especially when Italian scholars are taken into consid-

eration. Among the latter group, de Viti de Marco comes perhaps closer to
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the institutional-choice emphasis than any other scholar. In the strict English-

language tradition, the independent derivation of tax-sharing norms has its

origin in the "unproductive" consumption notions of the classical econo-

mists. Government outlay was considered "unproductive," and there was, by

implicit assumption, no return of services to the citizens who were taxed.

This neoclassical model of public finance was not wholly divorced from an

underlying and assumed model of political organization, as Wicksell acutely

noted. In a political regime that devotes the bulk of government outlay to the

maintenance expenses of a single sovereign, or even of an elite, there is no

demonstrable return flow of services to the taxpayers. This essentially non-

democratic model of political order was, perhaps unwittingly, carried over

into the democratic era by economists who paid little heed to their political

presuppositions. In English-language neoclassical public finance, there was

no indication that the governmental machinery is organized on democratic

forms. No scholar called attention to the simple fact, noted in Italy first by

Ferrara and then more emphatically by de Viti de Marco, that those who bear

the costs of public services are also the beneficiaries in democratic structures.

Somewhat surprisingly, English-language public finance continued to rest on

the implicit assumption about taxes that Einaudi aptly labeled imposta gran-

dine, literally translated as "hailstorm tax." Tax principles were discussed as

if, once collected, revenues were removed forever from the economy; taxpay-

ers, both individually and in the aggregate, were held to suffer real income
losses.

Within such a framework, it followed more or less rationally that taxes

should be analyzed in terms of their ability to satisfy certain minimization

criteria. Taxes were discussed in terms of "least-aggregate sacrifice," the most

sophisticated of the utilitarian principles, and in terms of least-price distor-

tion, the somewhat more widely accepted norm for market efficiency. Prin-

ciples of "just" taxation and of "efficient" taxation were not based in any way

on the imputation of benefits from public goods and services.

By contrast and/or by comparison, the independent consideration of tax-

sharing arrangements that emerges from the institutional approach is deriv-

ative from specific predictions about the pattern of benefit imputations over

many goods and many periods. In this sense, the approach falls within "ben-

efit principle" ideas, which were largely rejected in neoclassical theory. In its

more narrow and more familiar interpretations, the benefit principle lays
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down norms for tax-sharing that relate individual payments directlyto spend-

ing flows from particular goods and services in particular budgetary periods.

The institutional approach allows this direct link between specificbenefit im-

putations and tax-shares to be broken, but the justification for this step lies

in the predictability of patterns of imputations over many goods and many

periods. Given certain patterns of this sort, generalized criteria for efficient

tax-sharing can be discussed independently of the allocation of public ex-
penditures.

The setting is clearly different in the two models, despite the similarity in

result, and, quite possibly, also in the specific norms for tax-sharing that

may be derived. De Viti de Marco showed that either proportional or pro-

gressive income taxation could be justified on the basis of a model that is

quite close to the institutional-choice approach, a model that contained ex-

plicit recognition of the productivity of publicly supplied goods and services.

The institutional-choice approach provides a synthesis of sorts between the
neoclassical ability-to-pay theory of taxation and the continental benefit the-

ory of taxation. The neglect of the expenditure side in the former is elimi-

nated, while, at the same time, the specific in-period connection between

tax-shares and benefit-imputations in the latter is no longer necessary. In

this synthesis, however, the derivation of tax-sharing norms is much more

difficult than either the ability-to-pay or the benefit approach suggests. Cri-

teria of efficiency and fairness reduce to the same thing, but in comparing
alternative arrangements in terms of these many more variables must be

taken into account than traditional discussion has implied. The increased

importance of uncertainty pervades the whole analysis. While some of the

established norms can be derived from this approach, other long-established

principles can be shown to be demonstrably faulty.

Conclusion

The analysis of existing and alternative tax-sharing and expenditure arrange-

ments or rules in a long-period constitutional setting will not be carried out
here. The discussion of this chapter has been limited to pointing out the rele-

vance of this institutional analysis to any comprehensive theory of demand

and supply of public goods and services. The fact that an analysis of the in-

stitutions of fiscal choice must be appended to the more restricted pure the-
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ory of public-goods allocation does not, of course, make the latter analysis

irrelevant or unnecessary. The pure theory, which has been the subject mat-

ter of earlier chapters, must be essentially completed before institutional

analysis can even begin. Even with the pure theory of public goods, much

remains to be done, and the theory of fiscal institutions has only been devel-

oped in bits and pieces. For this reason, I have not, in this chapter, tried to

analyze tax-sharing and budgetary rules in terms of specifically defined al-

ternatives. I have not, for example, tried to examine the possible derivation

of a rule for proportional income taxation as opposed to one for progressive

income taxation. One of the important and largely incomplete tasks of fiscal

research and scholarship is precisely this of applying the institutional-choice

methodology to the whole range of potentially important fiscal alternatives.

Bibliographical Appendix

Chapter 8 is the only one in the book which summarizes, in a modified con-

text, material that I have, jointly or independently, developed in greater de-

tail in other works. The derivation of a set of basic constraints governing the

rules for making collective choice, a political constitution, from the efficiency

calculus of individuals is the primary objective of a book that was written

jointly with Gordon Tullock [The Calculus of Consent (Ann Arbor: Univer-

sity of Michigan Press, 1962, 1965)]. The extension of this approach to apply

to the choice of fiscal institutions along with the effects of such institutions

on individual behavior in politics is the objective of my later book [Public

Finance in Democratic Process (Chapel Hill: University of North Carolina

Press, 1967)].

The importance of analyzing the choice of rules, as distinct from choices

made under constraints imposed by a set of existing rules, has been im-

pressed on many scholars in separate fields in the last two decades. This has

been one of the by-product contributions of game theory, a contribution

that has perhaps been as significant as the more specific theory itself. The

standard references may be cited [I. Von Neumann and O. Morgenstern, The

Theory of Games and Economic Behavior (Princeton: Princeton University,

Press, 1944); R. D. Luce and H. Raiffa, Games and Decisions (New York: John

Wiley and Sons, 1957)]. My own attention to this vital distinction owes much

to many oral discussions with Rutledge Vining; his approach is perhaps best
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summarized in his review of economic research [Economics in the United

States of America (Paris: UNESCO, 1956)].

An important, and closely related, development has been taking place in

the discussion among philosophers over "rule-utilitarianism;' most notably

in the works of John Rawls ["Justice as Fairness,' Philosophical Review, LXVII

(April 1958), 164-94; "Constitutional Liberty and the Concept of Justice,'

Nomos V/, edited by C. Friedrich and J. Chapman (New York: Atherton Press,

1963); and, somewhat earlier, "Two Concepts of Rules," Philosophical Review,

LXIV (January 1955), 3-32]. Rawls's approach has been recently applied to

the income-distribution problem by W. G. Runciman [Relative Deprivation

and Social Justice (London: Faber & Faber, 1966)].

There are, without doubt, similarities between the approach suggested

and that taken by the American institutionalists, perhaps notably by J. R.

Commons, although I am not specifically familiar with this body of schol-

arship. The influence of Frank H. Knight upon my own thinking should be

acknowledged, and he is, in a broad sense, properly classified as an "institu-

tionalist;' especially in his less technical works [The Ethics of Competition

(London: Allen and Unwin, 1935); Freedom and Reform (New York: Harper,

1947)].

As suggested in the text, the public-finance theorist who comes closest to

having developed, although not explicitly, an approach consistent with an

institutional-choice emphasis was Antonio de Viti de Marco [First Principles

of Public Finance, translated by E. P. Marget (New York: Harcourt Brace,

1936)].



9. Which Goods

Should Be Public?'

The theory of public goods, as partially sketched out in early chapters of this

book, is not a theory of public organization or supply, in either a normative

or a positive sense, although it has been interpreted to be such by many schol-

ars. In Samuelson's early and rigorous formulation, goods were classified into

two polar categories, purely private and purely public. The allocative norms

of modern welfare economics, which were developed in application to pri-

vate goods, were then extended to public goods, as defined. Given the use

that has often been made of these allocative norms with reference to private

goods, it is understandable that organizational-institutional implications were

read into the theory of public goods from the outset, regardless of the intent

of the theory's original proponents. In a sense, and despite the apparent cir-

cularity, the implication that "public goods should be public" seemed a nat-

ural one. And, of course, linguistic philosophers would suggest that the very

usage of the term "public" itself carried substantive overtones for organiza-

tional policy.

I have tried to demonstrate in earlier chapters that the formal models of

this theory of allocation are considerably more general than the restriction

5.This chapter isnot well integrated with the other parts of thLsbook, and earlier at-
tempts to locate the material elsewhere in the manuscript were not successful.Although
the analysis builds on the models previously discussed, a new question is introduced
whichcannot be adequately explored in allof its complexities.Despitethis acknowledged
incompleteness, Ihave decided to include the chapter because of its relevancefor the m-
terpretations that many scholars, correctlyor incorrectly,haveplaced on the modern the-
ory of public goods, and finally,because of the fundamental and general interest of the
question itself.

161
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to polar cases might suggest. My emphasis has been placed, not on the man-

ner in which goods are classified in some descriptive sense, but on the man-

ner in which goods are actually supplied. This approach allows us to divorce

entirely the allocative theory from the organizational implications. It does not,

however, resolve the organizational-institutional question that remains of cen-

tral importance. What goods and services should a community supply pub-

licly through political-governmental processes rather than privately through

market processes?

This is one of the vital questions in any theory of institutional choice, a the-

ory introduced and discussed in Chapter 7 in general terms only. The alloca-

tive theory of public goods should surely be of some assistance in answering

this question. It should provide a basis for an organizational-institutional the-

ory, whether the latter be framed in normative or positive terms.

The Question Stated

What specific question must this theory ask, and try to answer? Despite the

normative "should" in the chapter's title, I want, to the extent possible, to

develop a theory that retains positive content. Under what circumstances will

individuals as participating members of a politically organized community se-

lect collective organization as the means of supplying a particular good or

service? The economists' stock response to this question is familiar: "When

collective organization is more efficient than its alternatives." This answer says

nothing and is tautological. Theory must go considerably beyond such limits

if it is to be at all helpful in explanation and prediction.

The question rephrased becomes: Under what circumstances will collective-

governmental supply be more efficient than private or noncollective supply?

Here the standard response no longer holds, and the economist must answer

on the basis of some comparative analysis of alternative institutions. The re-

suits that may be predicted to emerge from publicly organized supply must,

in each case, be compared with those that may be predicted to emerge from

noncollective, voluntarily organized, market supply.

Analysis here can commence with the calculus of an individual who is con-

fronted with a choice as to the preferred organization of supply of a good or

service at some conceptual stage of constitutional decision. This calculus re-
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duces to a comparative evaluation of all institutional alternatives in terms of

expected benefits and costs, both defined in present values, and both embody-

ing major uncertainties. Alternatives must be compared on a quasi-permanent

basis. No remotely relevant theory could be derived on the assumption that

the organization of supply changes from one time period to the next.

The Divisibility Spectrum

If the question is one of determining the most desirable form of organiza-

tion, some means of ranking or classifying goods and services independent

of organization must be found. Since the form of organization itself affects

the physical characteristics of many goods and services, the development of

any such independent criterion will be difficult. We shall proceed here "as if"

an independent array can be developed, although some qualifying notes will

be made at appropriate points in the discussion.

Initially we may consider arraying all possible goods and services along

some divisibility spectrum or scale. At one extreme we include all "purely

private" goods and services, those that are perfectly divisible among separate

persons (consumers). The total supply of such a good or service is repre-

sented by the summation of the supplies available to all persons. If X is the

total quantity available to the group, and if xl, x2 ..... are quantities avail-
able to individuals, then

X = xl + x2 + .... + x_.

At the end of our scale, we include those goods and services that are "purely

public," those that are perfectly indivisible as to benefits among the separate

persons in the group. Here, if X is the total quantity available to the group,

this same quantity is also available to each and every individual in the group,

X = x 1 = x 2 = ..., = X n.

All other goods and services are then arrayed between these two extremes in

accordance with the relative importance of "divisible" and "indivisible" ele-

ments. For goods and services along the spectrum between the two extremes,

no simple algebraic definition comparable to the familiar ones above is pos-
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sible. As earlier discussion showed, the problem of defining units becomes

important here. For current purposes, it is sufficient to think of all in-between

goods as including both divisible and indivisible elements in varying ratios.

The Range of the Publicness Interaction

One major flaw in the scalar ranking of goods and services solely by the

divisibility-indivisibility characteristic should be apparent. Goods and ser-

vices will not hold the same rank in the scale as the size of the group changes.

It is necessary to supplement the ranking by a second one that describes the

range or limit over which the indivisibility characteristic, if it exists, holds.

An example will clarify. It is probable that the benefits from mosquito spray-

ing are almost wholly indivisible over the set of families living in one small

suburb. It is equally clear that the benefits from mosquito spraying become

fully divisible as among residents of suburbs in different outlying areas of the

city. As in the case with the degree of divisibility, we may think of a whole

scale or spectrum that defines the limits of the interaction. At the one ex-

treme, again, we have the purely private, fully divisible good or service, where

this interaction is defined as being limited to the single consuming unit, the

person or the family. At the other extreme, we have the good or service that

is fully indivisible as to benefits over a group that is, conceptually, of infinite

membership.

A Summary Classification

The two independent characteristics, degree of indivisibility and extent or

range of indivisibility, may be represented in a single box diagram, Figure 9.1.

Mong the abscissa we measure the size of the interacting group. Mong the or-

dinate we measure the degree of indivisibility, from zero at the origin to per-

fect indivisibility at the top. It now becomes possible for us to place any good
or service somewhere in the box as it embodies these two characteristics.

The theory of public goods, as it was initially developed, tended to force

all goods into the two sets represented at the origin on the one hand and at

0' on the other. Purely private or fully divisible goods and services that may

be classified as falling at or near the origin may be put in category (1) for
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purposes of later analysis. Goods and services classified as falling at or near

0' may be put in category (5).

Three additional categories are noted in Figure 9.1, although no attempt

is made to delineate precisely the areas of the figure to which these might

refer. Category (2) includes those goods and services that are partially divis-

ible, but which involve indivisibility or "publicness" elements only over a lim-

ited number of persons. Category (3) likewise includes goods and services

that are only partially divisible. But here the publicness elements extend over

a large number of persons. Category (4) covers those goods and services that

are fully indivisible, or nearly so, but for which the range of indivisibility ex-

tends only over groups of limited size. Whole areas may be empty; few goods

and services are likely to be found near the southeast corner of the diagram.

It will be helpful to discuss the relevant categories falling between (1) and (5)
in more detail.
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(2) PARTIALLY DIVISIBLE GOODS AND SERVICES,

WITH INTERACTIONS LIMITED TO GROUPS OF

CRITICALLY SMALL SIZE

For a good or service that may be classified in this way, there must be some

substitutability among consumption units, as among separate persons, but

this is not one-for-one. If the total supply available to the group is fixed, the

increase in consumption by one person will reduce the amount available to

some other person, or persons, but not precisely by one unit, as in the purely

private-good case, and not by zero, as in the purely public-good case. The

"nonprivateness" extends, however, only over a relatively small number of

persons. As the group size extends beyond these limits, all publicness ele-
ments vanish.

Examples of goods and services falling in this classification are those that

involve small-number externalities. Fire extinguishers may be an illustration.

A transfer of a fire extinguisher to my neighbor does not reduce my own fire

protection from the extinguisher to zero, as would be the case with a purely

private or divisible good or service. My neighbor's possession of the extin-

guisher continues to reduce somewhat the probability of fire damage to my

property. However, this interaction is limited in range. The transfer of a fire

extinguisher to someone who lives three miles from my house does reduce

my own benefits from that extinguisher to zero, in which case the exchange

becomes equivalent to that of a purely private good.

(3) PARTIALLY DIVISIBLE GOODS AND SERVICES,

WITH INTERACTIONS EXTENDING OVER GROUPS

OF CRITICALLY LARGE SIZE

This category includes the large-number externalities, or Pigovian externali-

ties. There are both publicness and privateness elements in a good or service,

but the publicness or indivisibility elements extend over a group that is crit-

ically large in size. An example is inoculation against communicable disease.

The securing of a shot provides me with some privately divisible benefits but,

also, it provides some benefits to all other potentially exposed persons in a

large group. By comparison with the small-number interaction, in this in-

stance many persons are effectively my neighbors. As we shall demonstrate
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later, the organizational-institutional differences between goods and services

falling in (2) and (3) may be significant.

(4) FULLY INDIVISIBLE GOODS AND SERVICES,

BUT WITH INTERACTION LIMITED TO GROUPS OF

CRITICALLY SMALL SIZE

This includes those goods and services that are characterized by the fact that
there can be no increase or decrease in the quantity available for one person

independently, so long as we are limited to groups of small size. Outside the

common-sharing group, however, this pure publicness does not hold, and

among separate small groups there may be no publicness elements at all.

Examples for this category are drawn from club-like arrangements, which

provide the organizational norm for this set of goods and services. Swim-

ming pools may be mentioned. The single pool may be equally availableto
all members of the swimming club, provided only that the size of the mem-

bership is limited.

Political-Group Size and the Structure

of Property Rights

Before proceeding to use the classification scheme for purposes of trying to
answer the organizational question posed in the chapter's title, two impor-

tant additional qualifications must be introduced. Any actual classificationof

goods and services on the two-dimensional surface represented by Figure 9.1,
along with the five numbered categories, must presume that the size of the

overall political group is fixed exogenously and, also, that there is some ex-

isting structure of property rights.

The importance of the size of the political group can be shown easily.Sup-

pose, initially, that the political group is of size P,that shown by the limits of

interaction on Figure 9.1.Assume, now, that we classify a good as falling at

point T, at or near the interaction limits. Suppose that the political unit is
then incorporated into a larger jurisdiction of size lOOP. Clearly, the good

falling at T no longer falls within category (5) or even nearly so. The exten-

sion in the size of the group has, in effect, shifted the classification from (5)
to (4).
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The relevance of some existing structure of property rights for any such

classification scheme is also evident, but this is not so readily demonstrable.

We may introduce an example. If the existing property laws do not allow land-

owners to prosecute poachers, then all wooded areas are indivisible among

many potential users. "Hunting land" would be classified as falling, say, at R,

high on the indivisibility spectrum. On the other hand, if landowners can

prosecute poachers, hunting land may be shifted to R', much lower on the

divisibility scale.

For our purposes, we may specify, simply that the size of the political group

as well as the structure of property rights are fixed exogenously. This allows

the two-dimensional classification of Figure 9.1 to be made without major
inconsistencies or contradictions.

The Functions of Organization

Before we proceed to utilize this classification in answering the basic orga-

nizational question, it is helpful to recall the functions that any organization

of supply must perform. Varying somewhat the familiar listing in Chapter z

of almost every elementary economics textbook, these functions may be listed
as follows:

1. determination of how much to produce--the allocation function

2. determination of how to cover the costs--the financing function

3. determination of how to distribute the benefits--the distribution func-
tion.

We shall, for simplicity, refer to these three functions as those of allocation,

financing and distribution. The institutional-organizational structure selected,

whether this be public, private or in-between, must perform all of these func-

tions, jointly or separately.

A Pure Distribution Model

In order to simplify our analysis and to get somewhere with our two-

dimensional classification, let us isolate only one of these three functions,

that of distributing the benefits among persons. To do this, we resort to a

highly unreal model that involves only the distributive function. Assume that
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goods and services falling anywhere on the classification matrix of Figure 9.1

are provided externally to the choosing group in fixed quantities. By this

manna-from-heaven assumption, we rule out both the allocation and the fi-

nancing problems.

What does the classification tell us about the problem of distributing sup-

plies of goods and services among separate persons in the group?

Look first at goods and services classified in category (1). Unless the total

amount supplied is sufficient to satiate the demands of all members of the

group, there will arise some problem of distributing the scarce quantity among

the separate users. If property rights are initially assigned to individuals in

some fashion not related to their own evaluations, and if utility functions

differ, efficiency criteria dictate that some transfers take place among sepa-

rate persons. If a fully divisible numeraire good exists, trades among persons

can be expected to emerge almost automatically. A pricing structure will arise

out of the ordinary utility-maximizing behavior of individuals.

For goods and services that are roughly classified in category (z), there will

exist some problem of distribution, both within the limits of the indivisibility

interaction (which here is only partial) and among the separate small groups.

A pricing-exchange system can be predicted to emerge to insure the resolu-
tion of the second of these problems in a manner equivalent to that for

goods in (a). Within the limits of the small group itself, the partial indivisi-

bility or publicness of the good or service requires that some bargained so-

lution to the distribution problem be reached. Strategic behavior along with

negoti_.ting costs may prevent this in-group function being efficiently per-

formed, but pressures toward efficiency wfillalways be present. This case may

be illustrated by the fire extinguisher. Suppose that the fixed quantity made

available for distribution to the inclusive group, of size N, is N/5. How wilt

this quantity come to be distributed both among and within small subgroups?

Initially, we may presume that individuals will give consideration to the pri-

vately divisible elements inherent in the good. A market structure will emerge

that will distribute the fire extinguishers to those consumers who place the

highest evaluations on these, as privately divisible commodities. Such a dis-
tribution will not, however, take into account any of the spillover elements

in benefits. All residents in some areas may possess fire extinguishers, and no

residents in other areas. Faced with this prospect, we should expect cooper-

ative small groups to form and to bid among themselves and among individ-
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uals for the scarce quantity. This will take place until some distribution is

achieved that does take the benefit spillovers into account. Within the limits

of each cooperating group, however, there remains a distribution problem.

In whose residence shall the fire extinguisher be located? This must be the

subject of negotiations within the group, and exchanges or compensations

can be expected to resolve the issues. But significant negotiation costs are

likely to arise.

Let us now examine goods and services that are classified in (4), leaving

aside for the moment those in (3). For (4), the degree of indivisibility is great,

but the range of the interaction is small. These goods are purely public but

only for a small group of sharers. These are club-type goods and services, and

we should expect sharing clubs to emerge as the appropriate organizational

arrangements. Consider this in the context of our pure distribution model.

Suppose that the quantity of a good made available to the all-inclusive po-

litical group is again N/5. Mthough a bit far-fetched here, let us remain con-

sistent and use the swimming-pool example.

As with (2), we should expect prospective swimming clubs to be formed

and to bid against each other, in units of a numeraire, until some distribu-

tion of the available pools is achieved. Within each sharing group, however,

there will be no problem of distribution. This sharply distinguishes category

(4) from (2). If, by classification, the goods fall in (4), there are no privately

divisible elements present within the common sharing group, and, hence,

the individual's utility cannot be affected by in-group distributional varia-
tions.

Remaining within the pure distribution model, we must now examine

goods and services falling in category (3)- Some problem of distributing any

scarce quantity of a good will arise here because, by definition, there are pri-

vately divisible elements along with publicness elements. Given any fixed to-

tal quantity available to the inclusive group, along with some structure of

property rights in this quantity, we should expect that an exchange system

would emerge. Individuals would trade among themselves, in units of a nu-

meraire, until the scarce quantity is distributed in accordance with the rela-

tive evaluations placed on the privately divisible elements.

As distinct from goods in category (2), however, no further voluntary be-

havior on the part of individuals could be expected to emerge. Somewhat
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paradoxically, the distribution in accordance with the relative evaluations

placed on the privately divisible elements alone will be efficient, at least in

the limiting model. Consider an example of inoculations for a communica-

ble disease. The scarce supply comes to be distributed in accordance with the

private-goods aspects alone; spillover benefits are wholly neglected. However,

because the publicness elements extend over the whole of the large group, and

because every person secures a spillover benefit equal to every other person

no matter who gets an inoculation, no distributional change will modify the

utility secured from the spillover benefits. This seemingly paradoxical con-

clusion holds only to the extent that a change in the distribution does not, in

itself, modify the basic characteristics of the good itself. 6

There remain only those goods and services that are found in category (5)

in our two-dimensional classification. These are the polar public goods in

which there are no privately divisible elements and for which the range of

indivisibility is sufficiently large to include the whole of the membership of

the political community. A useful statement can be made about such goods

and services in this pure distribution model. The distribution problem wholly

disappears. In fact, one means of defining a purely public good is to say that

distribution costs are zero. Since, by definition and classification, the benefits

are wholly indivisible among all members of the group, there will arise no

problem of distributing the quantity that is available. The purely public good

in this polar sense becomes equivalent to a "free good." This does not imply

that individual demands for the good are satiated. Individual marginal eval-

uations may all be positive, but, so long as the benefits are wholly indivisible,

no in-group pricing structure will emerge.

This approach emphasizes the inefficiency that must arise if any attempt

is made to impose user prices on such a good or service. Since no problem

of distributing scarce supplies among separate persons arises, any attempt at

user pricing would be equivalent to converting such a good into one that falls

6. This isan important and necessaryqualification. For goods and servicesexhibiting
publicness over large groups (and inoculations may be excellent exampleshere) the way
in whichany availablequantity is distributed may affectthe degreeand extent of spiUover
benefits generated. This is only one type of difficulty that is likelyto be encountered in
any attempt to classifygoods and servicesby criteria that are inherent in the descriptive
characteristicsof the goods themselves.
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within one of our other categories. However, this is only one of the sorts of

inefficiencies that must be considered in any organizational comparison. We

shall refer to this as distributional inefficiency.

Allocation and Financing

The pure-distribution or manna-from-heaven model has been discussed in

some detail because it provides a helpful preliminary stage in using the two-

dimensional classification scheme developed. It is only a preliminary stage,

however, and the assumptions must be abandoned before serious organiza-

tional comparisons can be made.

Assume now that units of any good or service, falling anywhere in our

classification, can be secured, from either domestic or foreign sources, at

constant cost. (Our theory of public goods is sufficiently complex as it stands

without introducing the additional problems that arise when decreasing or

increasing costs on the production or supply side are present.) Assume fur-

ther that this cost per unit is invariant over the separate organizational alter-
natives that are to be examined.

In this modified model, the organizational arrangement that is finally cho-

sen for any good or service must perform the other two functions in addition
to the limited distributional task isolated in the previous section. Some means

must be found for determining how much of the good is to be provided;

some allocation of resources to this good must be made. The securing of re-

sources involves costs, and some means must be found for covering these;

the financing function must be performed.
In the model which isolated the distribution function, it was shown that

some market or pricing system would tend to emerge even in the perfor-

mance of this limited task, at least for all goods save those in category (5). To

the trained economist, orthodox micro-economic theory suggests that mar-

ket or pricing structures can perform the other two functions simultaneously.

With goods and services that fall either in category (1), (z) or (4), collec-

tive or public activity in the strict sense may be limited to some establish-

ment and enforcement of property rights, including contracts, and some po-

licing of market structures against fraud and monopolistic combination. To

an individual who tries to make the appropriate institutional-organizational
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comparison at some conceptual constitutional stage of decision, it seems un-

likely that collective supply in the standard sense would be appealing for goods

and services so classified. And if, for any reason, governmental organization

is selected, efficiency criteria would dictate a structure that would closely par-

allel the working of a market.

Serious consideration for explicit collectivization of supply seems likely to

be limited to goods and services that are descriptively classified in categories

(3) and (5). Goods and services in (3) contain both privately divisible and

indivisible elements. An efficient organizational structure may embody some

direct user pricing to facilitate the distributional task. To the extent that user

pricing is employed, all three functions are simultaneously performed. Rev-

enues are collected from consumers, and the total of these provides some in-

dication as to the total quantity to be purchased by the community. How-

ever, precisely because of the publicness or spillover effects simple efficiency
criteria dictate that exclusive reliance on direct user pricing may be undesir-

able. In a broad institutional setting, more complex efficiency criteria may

still suggest exclusive reliance on direct user pricing. This would be the case

when the commonality or publicness features are relatively insignificant. In

such situations, organizational arrangements will not be different from those

for goods in the categories (1), (2) and (4). These arrangements can be pre-

dicted to emerge from the voluntary interactions of individuals in trading

processes.

But when the commonality elements are considered to be significant, di-

rect user pricing may be supplemented by tax-pricing. This combination nec-

essarily implies that the organization of supply be collectivized, at least in the

financing sense. The activity now lies within the domain of "public finance."

Examples have already been mentioned, but these can be recalled here. In-

oculations against communicable diseases may be provided at nominal fees

to the individuals getting the shots, but the main share of the costs of financ-

ing the program of immunization may be tax financed. Other examples may

be public park facilities, garbage collection services, soil erosion for farmers,

college education.

There remain the goods and services classified in category (5). These are

purely public with the interaction extending all over members of the politi-

cally organized community. In some in-group behavioral sense, these goods
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are "free." No problem arises in distributing any given supply among indi-

vidual consumers, since, by definition, each consumer has available to him

the full quantity provided. No allocation of shares is necessary.

Concentration on the divisibility characteristic and on the distributional

problem alone might suggest that collective organization of supply is strongly

implied for such goods and services. A priori, no such implication can be de-

rived. No presumption can be established for either of the two broad insti-

tutional alternatives. The necessity that any organization perform the allo-

cative and financing functions, along with the distributive one, removes any

apparent presumption that collective organization is necessarily more effi-
cient.

As we have previously shown, any attempt to charge prices for goods clas-

sified under (5) must involve distributional inefficiency. The marginal cost of

allowing users access to the good is zero; efficiency criteria at this level dictate

that the supply should be collectivized and "given away" to all potential users.

But let us suppose that attention to these criteria of efficiency causes a good

or service to be collectively organized. A decision is made to provide the

good free to all users. Somehow the community must also determine how

much to supply, and how to finance this quantity. If no user prices are to be

charged, resort to the taxing mechanism is necessary. Any real-world taxing
scheme must involve its own inefficiencies. The economist's benchmark of

the lump-sum tax remains just that, an economist's benchmark. Any tax fi-

nancing must produce the familiar excess-burden inefficiencies.

Additional inefficiencies are also likely to arise when the allocational de-

cision is faced. If the supply is organized collectively, the allocation question

must be settled, finally, by resort to some rule for making collective or group

choices. Since separate individuals are likely to prefer different quantities of

the good provided, under almost any taxing scheme, and since all persons

must adjust to the same quantity, some persons are likely to be disappointed

in each direction. For some individuals, the group choice will determine a

level of public-goods provision that is below preferred levels. For other in-

dividuals, the level will be above preferred levels. These allocational inefficien-

cies must be considered along with the financing and distributional ineffi-

ciencies in any final organizational comparison.

If the provision or supply of a good is collectivized, the distributional ef-

ficiencies are reduced to zero in the case of the polar public good. But both
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financing and allocational inefficiencies emerge. If, on the other hand, ar-

rangements are introduced which, in effect, convert the category (5) good

into one that is privately divisible, distributional inefficiencies are necessarily

introduced. Against this, however, the conversion of the good into one that

allows for direct user pricing tends to reduce both the financing and alloca-

tional inefficiencies. To the extent that user financing replaces tax financing,

the excess burden is reduced. And to the extent that revenues collected from

users provide a criterion for determining the quantity of good provided, no

explicit resort to a uniformly imposed and collectively chosen quantity is in-
dicated.

The summary results of this analysis suggest that comparisons must be

made on a case-by-case basis, even for goods and services that independently

qualify as purely public in the category (5) sense. For such goods and services

any attempt to introduce user prices will exclude some persons from access

although the real costs of such access to the community do not exist. On the

other hand, financing such goods through a tax structure and determining

the quantity through a political-choice process introduce inefficiencies of

other sorts. By necessity, comparisons are made in a world of second bests.

Public Supply and Public Production

In one sense, the title of this book may seem misleading despite the warning

in the Preface. "The Demand and Supply of Public Goods" remains a dis-

cussion of demand with little reference to the organization of supply. This

comment is relevant to this chapter where the basic elements of a theory of

organizational choice are discussed. Here we have referred to public or col-

lective organization of public-goods supply, but precisely what does this mean?

Collectivization, or public organization, refers to the provision of the good,

its financing and its distribution among separate demanders. Nothing in the

discussion implies anything at all about the actual organization of production.

Whether or not the good is purchased from privately organized firms and

individuals in the domestic economy, purchased from privately or publicly

organized supplying agencies abroad, or produced directly by government

itself should depend on an efficiency calculus which compares these various

alternatives. Collectivization of the supply, to meet individuals' private de-

mands, says nothing about the relative efficiency of producing the good in
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any one of the several ways. This is a self-evident point, and it would not be

necessary to mention here were it not for the widespread confusion that seems
to exist.

The advantages of collectivization of supply, to be compared with the ad-

vantages of the institutional alternatives, stem from the possible indivisibility

of a good or service over separate persons as demanders. This indivisibility,

which arises in the consumption or utilization of a good or service, should

not be confused with the more orthodox type of indivisibility that arises only

in production, that which extends over discrete units of production. It is the

second type of indivisibility that may exert some influence on the efficiency

of organizational alternatives in producing the good. Once a decision is made

to collectivize the supply of a good or service, the choice among alternative

means of producing this supply is important, and careful analysis is required.

This analysis, however, does not properly belong to the theory of public goods

as we have interpreted it here.

Conclusion

This chapter has done little more than introduce some of the complexities of

the question posed in its title: "Which Goods Should Be Public?" Any posi-

tive approach to this question must proceed on a case-by-case basis and pro-

visional conclusions reached only after careful comparison of institutional

alternatives in the broadest sense. The descriptive characteristics of a good or

service, the technology of common-sharing and the range of such sharing,

are important determinants of organizational efficiency. Care should be taken,

however, not to presume that these characteristics, taken alone, allow a priori

judgments to be made. The pound of ceteris paribus must be used with cau-

tion here, since other things are not at all likely to remain equal over the in-

stitutional variants that may be examined. The predicted working properties

of the institutional structures, imposed as constraints on individual behav-

ior, must be evaluated.

The modern theory of public goods, as it is widely interpreted, tends per-

haps to overemphasize the descriptive characteristics of a good or service as

a determinant of the efficient organizational arrangements to the neglect of

other relevant factors. Analysis must start somewhere, however, and the mod-

ern theory can be extremely useful in providing the foundations upon which
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a more complete analysis can be built. Hopefully, some elements in such ex-

tended analysis have been suggested here, but this short book cannot include
more than this.
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for the usual "market failure" reasons, because competitive sellers of the good

will offer their services, unit by unit, to the common demanders and they bid
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n8-zo].



lo. Toward a Positive Theory
of Public Finance

Introduction

Public finance is now an exciting field of scholarship for a very simple rea-

son. Scholars have only recently begun to look at fiscal phenomena "through

a different window"' Much remains obscure, but new insights are appearing.

New relationships are being derived; old and established institutions and ideas

are being subjected to critical analysis. Paradigms have not yet emerged to fix

irrevocably the thought patterns of professionals. The theory of public goods

remains in a preparadigm stage of development.

Why do we witness the blossoming of this theory only in the mid-twentieth

century? In the early and mid-nineteenth century when laissez-faire served

as an intellectual model for social order, few intellectual historians should

have expected a theory of public goods to parallel the development of the

theory of private goods. But why was such a theory absent later from the

many and varied proposals for socialist alternatives? Central to socialist re-

form from the outset and in all its varieties has been the shifting of goods

from private or market organization to public or governmental-political or-

ganization. Why did the socialist theorists neglect the allocative norms for

public provision, and, when these were discussed, why did they limit analysis

to private goods, publicly provided? Why do the most sophisticated socialist

solutions mirror those of the perfectly working market economy, exclusively

characterized by private goods?

These questions, and other similar ones that could be raised, can only be

answered in part and guessed at in the large. Socialist and nonsocialist schol-

ars alike tended to accept the dichotomy between the public and the private

sectors of the economy. Socialist proposals aimed at shifting the private pro-

180
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duction of private goods to collective management. Few questions were raised

about "public" supply of "public" goods, for the most part, those which had

been collectivized from the outset. This sector was not, presumably, subject to

economic analysis; it received little attention from socialists or nonsocialists.

In this sector, decisions were presumed to be made "politically" and not to

be subjected to the analysis applied to decisions on the demand and supply

of private goods, whether these should be provided in markets or by govern-
ments.

In the political sphere, no attempt was made to relate outcomes to indi-

vidual values, and policy analysis proceeded on the "as if" assumption of be-

nevolent despotism. This policy presumption was maintained, surprisingly,

throughout the very period of history when the extension of suffrage made

democratic choice apparent to everyone. From our vantage point, the blind-

ness of the neoclassical English utilitarians to the realities of political democ-

racy must remain largely unexplainable. This was fostered to an extent at least

by the accompanying dominance of idealist notions in political theory.

These comments are fully applicable only to the English-American tradi-

tion. Continental scholars were more enlightened. Wicksell dominates the

scene and he remains the intellectual father of modern public-finance the-

ory. In his perceptive linking of the economics of public finance to the ac-

tualities of democratic process, he was at least a half-century in advance of

his professional colleagues. The Italians were less sophisticated than Wick-

sell, but, in Francesco Ferrara, who wrote in the 185os and 186os, they take

the place of antecedence. Mazzola, Pantaleoni, de Viti de Marco, Einaudi,

Barone, Fasiani: these are but a few of the outstanding names in a following

Italian tradition that was based on a recognition of the productivity of public

services to individuals, on the identity of the producers and consumers of

public services in an effectively democratic model, and on the cold realities

of exploitation through governmental-fiscal processes. These scholars were

almost wholly spared the nonsense of utilitarian pleasure-machines, and they

paid little attention to the Edgeworthian vision of measured sacrifice doled

out by some omniscient fiscal brain. German-language scholarship should

also be mentioned here because of the work of Sax, although his ambiguities

concerning collective wants tend to overwhelm the real insights that he pos-

sessed. Finally, the Swedes span the era of continental classicism in the work

of Erik Lindahl, who, although he was influenced by Wicksell, tended to con-
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centrate attention unduly on the bargained solution to the public-goods prob-

lem and to shift attention away from the political-economic relationship prop-

erly stressed by Wicksell.

The failures of English-language neoclassical thought in public finance can-

not be excused, nor can that of post-Lindahl continental thought. Marshal-

lian economics had its Marshall, who, despite his own reformist urges, was

yet able to cut through the normative underbrush and make genuinely sci-

entific progress. Public-finance economists were left to flounder in the muddy

mixture of incidence theory and nonsense norms, having no Marshall, and

having neither read, nor if read, understood, Wicksell and the Italians. They

continued blithely to ignore the whole political process. They remained un-

concerned with the way fiscal decisions actually get made, and they were ap-

parently quite willing to define the whole expenditure side of the budget as

being outside the pale of their analysis.

It is but small wonder that little progress was made toward either an ac-

ceptable normative theory or a positive predictive theory of public finance

until near the close of the interwar period. Musgrave's discussion of Lindahl's

model, along with Howard Bowen's examination of voting and resource al-

location, mark the beginnings of the modern era. These contributions were

supplemented and the scope of theory expanded by Paul Samuelson's rigor-

ous formulations of the efficiency conditions in his 1954 and 1955 papers.

Wicksell was made available to English-language scholars in translation only

in 1958, along with other important continental writers. Only in the decade

since have we begun to witness a flowering of interest in public-goods theory,

generally, and this interest has not yet reached its zenith.

The Normative Theory of Public Goods

Normative and positive strands are closely intermingled in the modern the-

ory of public goods. As I suggested in Chapter 1, my own interpretation dif-

fers from that of other scholars largely in my somewhat greater emphasis on

the positive content that can emerge from the analysis; this explains my greater

interest in analyzing political choice. In any case, it seems useful to separate

the normative and positive elements to the extent that is possible, despite the

fact that the analysis is parallel in many of its particulars. The difference arises

in the conceptual uses to which the analysis is to be put.
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The normative theory of public goods, best represented in the two basic

papers by Samuelson, stems directly from theoretical welfare economics. This

subdiscipline is widely acknowledged to be normative in that its allocative

norms prescribe the ends or "shoulds" of policy, provided that efficiency cri-

teria are accepted. These norms are, of course, much more carefully circum-
scribed than were those of the old welfare economics. The formal structure

of the new version was developed only in the 193os and 194os, although the

intellectual origins lie in the work of Pareto. After a934, when Robbins laid

bare the weaknesses of the normative presuppositions of the post-Marshallian

utilitarians, the search for more rigorous criteria for making policy state-

ments culminated in a rediscovery and elaboration of the Pareto norms for

optimality or efficiency. This set of norms allowed economists to classify po-

sitions, or proposals for changes in positions, into two separate categories:

optimal (efficient) and nonoptimal (inefficient). This classification is accom-

plished with minimal ethical commitment, and the commitment that is re-

quired is such as to command near-universal consent.

In a formal sense, the Pareto constructions were highly useful, and remain

so, but economists were not fully satisfied with the formal limits. They sought

to find more direct application, and this search produced its own exhausting

and long-continuing discussion of compensation. This digression aside, how-

ever, the multiplicity of possible outcomes that satisfy Pareto norms in other

than the uniquely competitive structures disturbed those who searched for

the single best state of the world. This led, in its turn, to the attempts to for-

mulate a "social welfare function" a fictional device that draws attention

away from the explicit resort to external and nonindividualistic criteria that

is required for any selection from among a set of optimal positions or moves.

The basic inconsistency between this and the whole Paretian edifice was ei-

ther not appreciated or deliberately ignored.

This is an ambiguity that continues to plague modern welfare economics,

and with it, the normative theory of public goods. The proper concern of the

latter should be limited to laying down the necessary marginal conditions for

the allocation of resources to public-goods supply. This task is done when

these conditions are formally stated, provided that we disregard the more

complex extensions to institutional efficiency discussed in Chapters 8 and 9.

It should not be disturbing that distributional questions, described either in

terms of some initial imputation of income-wealth or in terms of specific
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gains-from-trade in public goods, remain unresolved when the allocationat
norms are stated. Multiple outcomes are possible, each of which will satisfy

the conditions for efficiency, but the role of the analysis in this normative

version is not that of making a specific selection from among these out-

comes. Rather its role is that of providing the formal classification scheme

that allows the analyst to place all possible outcomes into one of the two sets.

Both Samuelson and Musgrave fail to sense what to me seems to be the
basic contradiction between the social welfare function approach and the use

of Pareto criteria. Samuelson defines the necessary conditions for allocative

efficiency with respect to public goods, but after having done so, he then re-

sorts to a social welfare function to select the single best state of the world. It

is impossible, of course, to isolate the allocative problem from the distribu-

tional one, since the sharing of the inframarginal gains-from-trade as well as

the initial position will determine allocative outcomes through the operation

of income-effect feedbacks. Conceptually, however, this presents no issue

since, in my view, the normative theory should end with its formal statement

of the necessary conditions that must be met. Musgrave follows a pattern

similar to Samuelson's when he conceptually separates the allocation and

distribution functions of the budget. It is difficult to understand the logic of

this segmentation if a consistent analytical model is desired. If external cri-
teria are introduced to resolve distributional issues, to produce some unique

outcome, why should norms based exclusively on individual preference or-

derings be honored in allocating resources to public-goods production and

supply? Since the distribution will, in itself, have feedback effects on alloca-

tive outcomes, is not such a separation empty?

My interpretation is that one can present a consistent normative theory

of public goods which derives allocative-efficiency conditions from individ-

ual preference orderings and which makes no attempt to select from among

the set of Pareto-optimal outcomes. The search for a unique solution is mis-

leading since the multiplicity of optima is a characteristic of all interaction

processes where gains-from-trade are possible. The apparent uniqueness pres-

ent under perfectly competitive conditions in the private-goods market should

be treated as a bizarre exception, not as a characteristic to be mirrored in

other settings.

By classifying this theory as normative, I do not suggest that explicit value
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judgments are involved or even that the analysis lacks positive content. My

usage of the designation "normative" implies that the objective of analysis is

to lay down the "should" criteria for resource allocation, given the presumed

acceptance of efficiency norms. Much of orthodox economic theory is nor-

mative in this sense, oriented to providing "government" with "advice" as to

the "shoulds" of economic policy, presuming that efficient resource alloca-

tion is desired. In the context of my discussion, the contrast between "nor-

mative" and "positive" theory is not one between explicit value espousal and

objective or detached analysis. Instead the contrast is one between two sets

of objective analysis, the first aimed primarily at specifying precisely the char-

acteristics of results that "should" be aimed for in governmental action on

the presumption that efficiency is desired, and the second aimed primarily at

explaining and predicting the outcomes of collective decision processes in-

volving the participation of many persons.

The possibility of separating these two strands of analysis is greater in the

theory of public goods than in the theory of private goods, the analysis of

markets. In the latter, thorough analysis of the necessary conditions that must

be satisfied for overall allocative efficiency carries with it a parallel analysis of

the interaction processes through which the voluntary exchange behavior of

individuals produces efficient outcomes, given that the familiar set of side

conditions is also met. Micro-economic theory becomes at one and the

same time a normative theory of public policy to the extent that efficiency

objectives are paramount, and a positive theory of market interaction. In

the former, the theory conceptually tells the government what conditions

should be satisfied; in the latter, the theory predicts the results that will tend

to emerge.

In the ordinary normative version of the theory of public goods the posi-

tive content is largely contained in its implied prediction concerning what

will not happen. The normative theory states the necessary conditions that

should be met if the relevant decision makers accept overall efficiency crite-

ria. It does not contain in the process an explanation or prediction about the

voluntary interaction of individuals operating to meet these conditions. Quite

the opposite; the theory more or less directly implies the positive statement

that these voluntary interactions will not meet efficiency requirements, even

in some acceptably proximate sense. In other words, the normative theory of
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public finance contains a positive statement about "market failure" in the

presence of public goods. It stops short of analyzing the institutional pro-

cesses that might be required to generate efficient outcomes.

The Positive Theory of Public-Goods Supply

A positive theory of public finance must begin with the basic efficiency anal-

ysis that is contained in the standard normative theory. In addition, it must

incorporate the negative result that wholly voluntary behavior of individuals

in exchange may not produce outcomes satisfying allocative efficiency re-

quirements. Beyond these essentials, a positive theory must analyze the be-

havior of persons as they examine organizational alternatives to markets,

along with their behavior as they participate in collective decision processes

that may be designed to secure mutual gains-from-trade in public goods.

The possible failure of voluntary exchange or market mechanisms to gen-

erate efficient outcomes arises because of the large-number setting in which

individuals find themselves. The free-rider dilemma expresses this critical

feature. Despite the presence of this dilemma, however, there exist mutual

gains-from-trade in public goods and services, and these motivate individu-

als to seek agreements or changes in the rules governing behavior, even if

there is no incentive for them to engage in person-to-person bilateral ex-

changes of the ordinary sort. Before such generalized agreements can be

properly analyzed on their own account, small-number models may be in-

troduced provided that these are interpreted as useful analogues to large-

number models. It is in this context that the small-number models are pre-

sented early in this book. These allow us to develop the basic elements of the

normative theory in a positive context. The models show that, in the absence

of the large-number problem, efficient outcomes will tend to emerge from

voluntary-exchange processes. Through these models the theory of public-

goods supply is placed in a position roughly comparable to the theory of pri-

vate goods which, in this respect, remains always in small-number settings.

The models of bilateral (and later of trilateral) trade or agreement on the

supply and financing of public goods are not intended to explain real-world

fiscal structures. They should be considered as demonstrations of the pres-

sures that mutual gains-from-trade will exert on persons, who will on the

basis of their own preferences organize "public-goods trades," save as they
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are prevented from so doing by the large-number dilemma. In this particular

aspect, the bilateral models developed by Lindahl, although they are formally

similar to those developed in this book, seem to have been misinterpreted,

even by some of their expositors. These models should never have been aimed

at explaining how voluntary exchange might lead to efficient outcomes in the

presence of public-goods phenomena. Properly interpreted, they show how

and why efficient outcomes will emerge, given public-goods phenomena, in

the absence of the large-number dilemma. In this context, the small-number

models represent helpful abstractions in a whole chain of related theoretical

reasoning. Much of the criticism of the Lindahl-type models has concen-

trated on the bargaining or strategic-behavior difficulties encountered in

small-number interactions. The attempt of individuals to conceal their own

preferences in such situations has been discussed at some length. This line of

criticism is, in my opinion, misdirected because it treats the small-number

setting as a conceptually real situation, and not as an analytical device that is

helpful in extension to large-number situations. If public-goods phenomena

should arise only in small groups, and if the analysis of the response of in-

dividuals in such groups should be the object of ultimate interest, both the

Lindahl-type models and the criticisms of these would serve quite a different

function from that under discussion in this book. The primary task of theory

is to explain behavior in the presence of public-goods phenomena over large-

number groups. Here, the small-number models should, and must, abstract

from the specific characteristics of behavior that arise only in small-number

interactions. If they do not do this, these models can be of no use in explain-

ing the large-number models that must finally be developed.

The simple trading models demonstrate only that efficient outcomes will

tend to emerge in the extremely rarefied conditions imposed. If the number

of persons is small, and if they behave vis-a-vis other persons as if they are in

large-number circumstances, ordinary exchange will generate outcomes that

may be classified as optimal. The free-rider analysis, following hard on these

trading models, demonstrates that the extension of numbers is sufficient to

eliminate the optimality properties of predicted trading outcomes. The next

stage of a positive theory is apparent. Individuals, recognizing the failure

of voluntary-exchange organization, but also continuing to recognize the

presence of mutual gains-from-trade in public goods, may propose "rules

changes" that will so modify the conditions for individual choice as to secure
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at least some if not all of the gains-from-trade that are promised. This stage

involves the logical derivation of "fiscal systems" as a part of the whole po-

litical order from the basic preference orderings of individuals.

The "constitutional rules" that describe the fiscal system must include rules

concerning the making of budgetary choices in all aspects. These must in-

clude rules for deciding among alternative proposals that might be presented,

rules for selecting which goods and services are to be supplied publicly rather

than privately, rules for determining the characteristics and the extent of

provision for those goods and services that are to be privately supplied, and,

finally, rules for allocating the costs of these publicly supplied goods and ser-

vices among individuals and groups in the whole community.
The mere enumeration of these different sets of rules or institutions sug-

gests the magnitude of the task required before the construction of any com-

plete positive theory. The simple efficiency norms provided by the orthodox

Pareto criteria are no longer directly applicable. At another level, efficiency

criteria can be evoked, as suggested in some of the earlier discussion, but

these are more complex. An extension of Pareto criteria to the predicted

operation of rules or institutions becomes possible, and, in one sense, the

standard normative theory of public goods can be extended in this manner.

This extension goes beyond the problems of determining how much and

which public goods should be supplied and moves toward the problems of

determining which set of fiscal institutions should be selected. The extended

normative theory involves the discussion of the optimal or efficient fiscal
constitution.

This extension of theory to the analysis of alternative rules or institutions

is more natural in a positive than in a normative approach. In the former,

the extension of analysis to the problems of choice among rules becomes an

essential follow-on stage. With the normative theorist, having completed his

derivation of the required efficiency conditions, there is the underlying pre-

sumption that the collectivity, the government, will somehow implement his

implied recommendations, or, at the least, will take these into account in the

policy mix that it does finally select. With the positive theorist, there is no

such underlying presumption since the collectivity simply does not exist apart

from the individuals that make up the community. Collective action must be

"explained" and "understood" through individual behavior. The questions

that must be asked are: How do publicly supplied goods and services get or-
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ganized in large-number groups? Who decides, and on what basis, which

goods and services are to be publicly supplied? Who decides, and on what

basis, how much of each good and service to provide? Who decides, and on

what basis, how costs are to be shared among members of the community?

Who decides, finally, on who is to decide?

There are two separate parts of this institutional stage of a positive theory

of public finance. The first consists in the development of a logical theory of

individual choice among alternative institutions. This is closely akin to the

economist's standard theory of individual choice, and it creates no concep-

tual difficulties. The procedure here is one of examining the choice among
alternative institutional structures in terms of an individual decision calcu-

lus. Given a utility function that satisfies the usual conditions, how would an

individual order alternative rules and institutions through which certain goods

and services will be supplied publicly? To answer this question, even at this

logical stage, requires that predicted working properties of alternative insti-

tutions be analyzed. The models of Chapters 8 and 9 do little more than to

suggest the sort of theorizing that is needed.

The second part of a theory of institutional choice, as an integral part of a

positive theory of public finance, is essentially empirical. Perceptive observa-

tions of real-world fiscal structures are needed, and the analyst must try to iso-

late the central elements in such structures that serve best to explain and pre-

dict. Conceptually, models of real-world institutions can be tested; hypotheses

can be refuted, and, in turn, different hypotheses can be suggested. Painstaking

accumulation of the record of historical experience, careful presentation of

descriptive detail, and comparative analysis: these are all necessary.

Conclusion

This small book does not contain a complete theory of public finance in the

positive sense idealized. This should be emphasized, and no claims in this

direction are advanced. Hopefully, I have been able to clarify some of the

ambiguities in the elementary stages of analysis. At the same time, I hope

that more interesting avenues for further and more complex theory-building

have been exposed. If broad agreement among specialized scholars can be

attained concerning the theory of public goods in the limited one-good, one-

period model, progress will have been considerable. This is true whether these
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scholars work within either the normative or positive version of analysis.

From this limited base, further elaboration and development of the theory

of fiscal institutions can take place.

There seems to be no need for a normative-positive clash on methodolog-

ical principle here. The normatively oriented economist who remains within

the Pareto-efficiency framework and who is willing to stretch his construc-

tions beyond their normal limits can be of great assistance to his positivist

counterpart who explicitly rejects global efficiency criteria and seeks to pre-
dict the results of individual behavior in institutional constraints. The dis-

tinction between these two need not lie in the particulars of analysis; the dis-

tinction lies instead in the somewhat greater willingness of the normativist

to stop short of full explanation, to consider his strict role as "economist"

finished once he has completed what, to the positivist "political economist,"

seems only a part of the job.

In conclusion, I return to the first paragraph of this chapter. The theory

of "The Demand and Supply of Public Goods" remains in a preparadigm

stage of development. Herein lies its current interest. Also for this reason, no

single treatment or presentation is likely to command universal assent among

informed scholars nor is it likely to be free of its own ambiguities, confusions

and contradictions. This book is surely no exception. It is based on my cur-

rent (February 5967) interpretation of the central subject matter. On the ba-

sis of my own experience in discussing these materials in graduate seminars

for more than a decade, I can make only one prediction with certainty. My

own views and interpretation in 1977 will not be in full accord with those

presented in this book.
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