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PREFACE
This book is written with three audiences in mind: development economists,
public finance economists, and economic historians. One objective of this
book is to address certain central questions facing today's LDCs (less developed countries) such as: Who should bear the costs of development? How

should the investment funds required for modernization be mobilized?
Associated with such broad questions are a host of specific policy questions,
such as: Should the urban sector be taxed? Iftaxes are imposed on the urban
sector, should they be imposed at a uniform rate or at different rates across
different goods and individuals? If differential tax rates should be imposed,
on what principles should the rates be differentiated? Should the government
provide food subsidies to the urban poor? Should the government tax or
subsidize fertilizer and other modern inputs in the rural sector? To what

extent should the relative prices of industrial and agricultural goods be
moved against or in favour of the agricultural sector? That is, what should
the 'size of the scissors' be, to use the terminology employed in the Soviet
industrialization debate following the October Revolution and more recently
in the People's Republic of China? Alternatively stated in the terminology
of modern public finance: What should the appropriate level of taxation or
subsidy be on the rural sector?
We believe that the policy issues of the type described above can be addressed only by developing and using models that adequately capture the
central features of LDCs. One cannot simply apply the results of the standard neoclassical model to LDCs even if one thinks this model is appropriate
for developed countries. Thus, one of the contributions of this book is to
construct a range of simple but comprehensive general-equilibrium models
of LDCs. These models are simple enough to yield qualitative results and
to identify the central parameters relevant for policy analysis, but comprehensive enough to allow us to deal with the great diversity of institutions
and behaviour observed in different LDCs.
The issues of development policy that this book addresses are those which
LDC governments and their advisers are required to face. For this reason,
we have attempted to make the conclusions, and the intuitions and assumptions which lie behind them, accessible to those outside the circle of academic
economists. Each chapter contains a statement of the problems at hand and
a summary of the analysis.
Another audience this book addresses is that of public finance economists.
The past three decades have seen rapid advances in the theory of public finance, for example the analysis of tax incidence within general-equilibrium

models, and developments of the Ramsey-Pigou analysis of optimal
taxation. But these two strands of the public finance literature have, for the
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most part, remained apart. We combine some central elements of these two
approaches within the context of LDCs. At the same time, we emphasize a
more recent development in public finance, namely, the identification of
Pareto-improving tax reforms.
A third audience to whom we address this book is that of economic historians. A central concern in the process of economic development is the effect
of different policies on the distribution of welfare between the urban and
rural sectors. The conflict between these two broadly defined groups constitutes
a longstanding controversy. It was at the root of the Ricardo-Malthus debates
on the Corn Laws and it lay behind the discussions of industrial tariffs in
the United States prior to the Civil War. Some of the models we develop in
this book also allow us to look at the Soviet industrialization debate that
followed the October Revolution. Our interpretation of these debates is an
alternative to the conventional Marxist interpretation in terms of the class
struggle or in terms of inevitable historical processes. Similar debates have
occurred, with a different terminology and emphasis, in most of today's nonsocialist LDCs. This is because the conflict between the town and the country
represents a fundamental trade-off in the initial phases of development.
The approach and the models that we have developed are potentially
useful outside development economics. Two features of our approach in particular should be noted. First, we represent the economy through a set of
reduced-form relationships, which are shown to encompass a variety of microeconomic structural assumptions. This approach provides our analysis
with not only a greater generality and compactness, but also with a way of
dealing with many of those instances in which there are insufficient data (as
is usually the case in LDCs as well as in developed countries) to identify
which of several alternative structural hypotheses is correct. Thus, although
this book is primarily concerned with issues of taxation, the general methodology which we develop has other applications as well. As an illustration
of this, we provide an analysis of the determination of the social cost of labour for the cost-benefit analysis of investment projects.
Second, we have attempted to derive many central institutional features
of the economy under consideration, based on underlying assumptions such
as those concerning technology and preferences. One should not simply take
institutions as given. A good theory should attempt to explain why institutions
take the form they do, why they differ from country to country, and why
they change over a period of time. These issues are not just of academic
concern because the same policies interact differently with different institutions. Moreover, policies have consequences for institutional change. For
instance, development economics has often taken the urban wage (and often
the rural wage too) as institutionally determined. But wages that are above
market-clearing levels may well change when government policies change.
We develop a general theory of urban and rural wage-determination in which
government tax policies may indeed affect wage levels.
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Both authors have been interested in the issues addressed in this book for
many years. Sah began dealing with these issues in 1975-6 while working
for the Government of India. At that time political pressure had already
begun to be felt from farmers' organizations for higher prices for their
outputs and lower prices for their inputs, and from vocal groups of citydwellers for lower food prices and for highly subsidized consumption goods
distributed through government-controlled shops. By the end of the 1980s
these phenomena had already become an institutionalized part of the national agenda, the subject of demagoguery and a source of electoral battles.
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PART I
An Introduction to Issues and
Methodology

I
INTRODUCTION
The last three decades have witnessed, in numerous LDCs (less developed
countries), riots, protests, demonstrations, and other forms of civil unrest
through which city-dwellers have attempted to persuade the government to
lower or maintain food prices. At the same time food producers have attempted to put pressure on the government to raise food prices. The list of
countries which have faced such civil unrest includes Argentina, Bolivia,
India. Israel . and Zaire. These events continue to focus attention on a basic
but unresolved questioni Who should bear how much of the burden of the
cost of development? The process of growth requires investments; it requires
that the present generation make sacrifices, in the hope that future generations may be better off. But who among the current generation should bear
how much of this burden?
There is a simple rhetorical answer: thd rich. However, an unfortunate
fact of life for most LDCs is that there are not enough rich people. Even if
the entire wealth of the richest 5 per cent of the population were confiscated
and used to finance investment, there might still be insufficient investment
funds. Thus, part of the burden must be borne by the workers in the urban
sector and by the peasants in the rural sector. But how should this burden
be divided between them?
This question has a long history. It was at the heart of the controversies
over the Corn Laws in Britain in the early nineteenth century; it was implicit
in the debates over industrial tariffs in the United States in the period prior
to the Civil War; and it was at the centre of the great debate on industrialization in the Soviet Union in the days following the October Revolution. The question that Ricardo had called the town versus the country
controversy was relabelled by the Soviet revolutionaries as the question of
the 'size of the scissors'. And it is with this vocabulary that the post-Mao
leaders of the People's Republic of China have discussed whether they should
reduce the implicit tax burden imposed on their peasants for the past thirtyfive years. No matter what the vocabulary, the same question is confronted
by most of today's non-socialist LDCs.
Given its importance, it is not surprising that economists have had much
to say on the matter. But what they have said has been dictated more by
ideology than by economic analysis. Those whose primary concern is efficiency argue that the commonly observed food subsidies to those in the
urban sector in LDCs are inherently bad. By the same token they oppose
trade taxes (which in many LDCs take the form of export levies and tariffs
on industrial goods, both of which work to the detriment of those in the
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rural sector) on the grounds that they interfere with the production effiof the economy. This argument fails to take into account the many
inefficiencies present in most LDCs, as well as the second-best welfare theorems which cast doubt on economists' ability to make unambiguous stateciency

ments under such circumstances.
By contrast, those whose primary concern is with inequality insist that the
government must subsidize the urban poor, and possibly the rural poor as
well. This perspective fails to take into account not only the country's budget
constraint, which implies that not every individual can be subsidized, but
also the fact that increases in consumption by the poor of today are partly
at the expense ofconsumption by the poor ofthe future, because a reduction
in the supply of investible funds today reduces future incomes.
Economic realities have a way of rudely intruding upon those who ignore
current and inter-temporal budget constraints. In the world of the 1980s the
spoilsport has usually been the IMF, imposing harsh terms-frequently in-

cluding the elimination of food subsidies-on those who wish to obtain
credit. Whether the IMF is simply the bearer of the bad news about budget
constraints, as its supporters contend, or whether it is the enforcer of a particular kind of orthodoxy, as its critics claim, has been widely debated.
The aim of this book is to provide a rigorous framework within which
the fundamental question of who should bear the burden of development
can be addressed in a systematic way. Aspects of this analysis include:

(a) Identifying the critical institutional features of the economy, and the
critical parameters (for instance, the magnitudes of demand and supply responses) which determine the consequences of changes in taxes,
prices, and other policies.

(b) Ascertaining conditions under which certain reforms in pricing and
taxation would increase welfare, while showing explicitly the role played
by value-judgements about how the welfare of various groups, both
today and in the future. should be weighed.

I.I

NoRMATIVE VERSUS PoSITIVE ANALYSIS

A central contention of our analysis is that too often economists have been
lax in separating the description of the incidence of a tax or subsidy from
normative judgements concerning the desirability of particular changes. It
is imperative that the participants in policy debates distinguish which disputes

arise from differences in values, and which disputes arise from differences
in judgements concerning the structure of the economy and the concomitant
differences in judgements concerning the consequences of the policy.
Judgements concerning appropriate welfare weights (how much society
should value an increase in consumption by a poor individual in the rural
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sector versus an equal increase in consumption by a poor individual in the
urban sector; how much society should value an increase in consumption by
those in either sector today versus an equal increase in consumption by those
in future generations; how much society should value an increase in consumption by the landowners in the rural sector versus an equal increase in
consumption by the landless rural workers) are likely to differ. Therefore we
ask: What statements can we make about desirable pricing and taxation
policies which are valid regardless of these welfare judgements? As we point
out later, this is the same as asking: What can we say about the nature of
Pareto-efficient tax and price structures?
We also ask: What statements can we make on the basis of relatively weak
hypotheses concerning the nature of the welfare weights? An example of
such a hypothesis is that societies' attitudes towards an increase of a dollar's
income for an individual depends only on that individual's income, not on
whether he happens to reside in the rural or urban sector. Naturally, conclusions obtained under such a weak hypothesis will be more widely acceptable
than those obtained, for instance, by assigning particular numerical values
to the social worth of a dollar's income sain to different individuals.

1.2 nNnIYSIS UNDER LIMITED
DATA AVAILABILITY
Disagreements about desirable tax and pricing policies arise not only from
differences in values (welfare weights), but also from differences in beliefs
about the structure of the economy (for instance, concerning the degree of
rigidity in the labour-market), and the size of critical parameters. The data
that are required to provide a complete answer to the questions which we
have posed are seldom available in LDCs, or, for that matter, in any country.
Hence, just as we seek to identify the kinds of statement upon which there
can be agreement, given relatively weak welfare judgements, we also seek to
identify the kinds of conclusions upon which there can be agreement, given
relatively weak assumptions concerning the sizes of certain parameters.
For instance, a critical parameter in determining the structure of optimal
commodity taxes is the compensated elasticity of labour supply. If the
compensated elasticity of labour supply is zero, and if all goods can be taxed,
then uniform commodity taxes (taxing all goods at the same percentage
tax-rate) are desirable; these taxes are equivalent to a tax on labour, which

is. by assumption, non-distortionary. Unfortunately, after hundreds of
studies and millions of dollars spent in conducting experiments (mostly in
North America), there is no consensus on the magnitude of the compensated
elasticity of labour supply. Most economists believe that it is small, but some
claim that it is large. If it is small, we do not have to enquire into the value
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of the cross elasticity of demand between different pairs of commodities. If
it is not small, the optimal tax structure depends critically on the value of
cross-elasticities of demand. Disagreements about the values of parameters
that are diff,rcult to estimate, such as cross-elasticities of demand, will translate into marked disagreements about appropriate policies.l
Recent work, in both economic theory and econometrics, has stressed the
importance of knowing the structural parameters of the economy. Unfortunately, the data are frequently insufficient to distinguish clearly among
alternative structural specihcations of the economy. Economists may, however, be able to agree about certain reduced-form relationships. For example,
they might agree about the approximate magnitude of the elasticity of supply

of the agricultural surplus but not about why the price response takes this
magnitude. Therefore, in this book we have attempted to ascertain how
much can be said on the basis of such reduced-form relationships.

I.3 PoLICY AND PoLITICAL ECoNoMY
An analysis of the type outlined above can be of use to those LDC governments that wish to follow a more clearly articulated or'rational' policy, by
helping them to think through the full consequences of their actions. Identifying the full efficiency and distributive consequences of alternative pricing
and taxation policies may help to clarify debates within these countries about
the appropriate policies to follow.
This suggests an alternative use of the analysis in this book. In many Third
World countries, existing policies are often justified on the basis of egalitarian objectives. Our analysis provides a framework within which we can
ascertain whether these policies are consistent with the stated objectives. Are
these countries subsidizing the poor, or are they in fact simply subsidizing
those living in urban areas, who, though poor by Western standards, are in
fact the rich within these countries? Do these subsidies reflect a systematic
bias in favour of those living in urban areas? To what extent can the confused

patterns of subsidies and taxes that are observed in so many LDCs simply
be explained by a failure of governments to take full account of the consequences of their actions and of the budget constraints which they face?
(They may really believe that they can subsidize both those in the urban
sector and those in the rural sector.) Exposing the discrepancies and inconsistencies in existing policies is an important part of the democratic process, even if it does not immediately lead to changed policies.

I The importance of these econometric problems cannot be overstressed (see Deaton l98l).
Many common specifications of the demand systems used for econometric specihcation, such
as the linear expenditure system, have strong implications which follow from the assumed
parametric specifications rather than from the parameter values which have been estimated. For
instance, Atkinson and Stiglitz (1976) show that. with the linear expenditure system and an
optimal linear income tax, there should always be uniform commodity taxation.
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For most of this book we focus on questions such as: If a country can
impose differential tax burdens on those in the rural and urban sectors, how
should it do it? If a country can impose subsidies or taxes on various commodities, how should it do it? Clearly, the ability to tax different commodities
differentially may be abused (for example, by one group exploiting another),
as well as used for beneficial purposes. We do not address the question of
how likely abuses are, given the nature of the political process.
These questions of political economy are, however, fundamental. Though
economic theorists may have little to say about them, the past two centuries
have provided a wealth of experience on the basis of which certain judgements can be made: the benevolent leader, so beloved of those who engage
in traditional welfare analysis, seems more marked by his absence than by
his presence. One might therefore conclude, perhaps reluctantly, that a responsible economist's best advice to many developing countries may be to
forswear the possibility of using differential taxation and pricing policies.
This conclusion is not the product of concern solely for efficiency (we show
that, in principle, there are government interventions which would improve
efficiency), but rather of concern for the efficacy of government interventions. Such judgements also rest on views concerning the magnitudes of the
gains that might be attained through differential taxation. We present, for
instance, certain central cases in which uniform commodity taxation or no

commodity taxation is optimal. Even if the conditions assumed in these
results are not precisely satisfied, the results suggest that, if the economy is
even approximately described by the underlying models, there are at best
only limited gains to be had from non-uniform taxation.

1.4 cnNERAL-EQUILIBRIUM ANALYSIS
A

central feature of our analysis is the construction and use of simple
general-equilibrium models of the economy. This is important for several
reasons. First, many governments have imposed a vast array of subsidies
and taxes on both the agricultural and urban sectors. In many cases the
government attempts to persuade all groups that they are the beneficiaries
of its largess. We noted earlier the unhappy role that budget constraints play
in forcing governments to come to terms with reality. These budget constraints also imply that not all groups in a society can be net beneficiaries
of transfer and subsidy programmes (although all can be net losers from the
inefliciencies associated with some transfer programmes).2 It requires a generalequilibrium model to identify the true net gainers and the true net losers.3
2 By the same token, to the extent that government programmes lead to productive public
goods, all can be net beneficiaries.
3 In many cases governments deliberately try to obfuscate the real issue. There are some taxes
for which it is diflicult to tell who really pays. This is true, for instance, of the corporation
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Second, actions taken in one sector often have spill-over effects in other
sectors, and one needs a general-equilibrium model to take these interactions
into account. The description of the total set of repercussions resulting from
a policy change is referred to as the incidence of the policy. Although incidence analysis has played a central role in public finance literature, it has been
slow in making inroads into the analysis of development policies. We show

that tax policies in one sector may have important and often interrelated
sets of repercussions that have been ignored in the earlier literature. For example:

(a) they may affect tax revenues derived from taxes and tariffs imposed
elsewhere in the economy;
(D) they may affect wages, with direct effects on the welfare of workers
and indirect effects on profits and productivity;

(c) they may affect prices of non-taxed goods, with a host of indirect
repercussions on welfare:

(d) they may affect urban-rural migration, again with indirect effects on
wages and income in both sectors of the economy, and thus on the
welfare of residents in both sectors;
(e) they may affect employment, with important implications for the welfare of workers.

Third, in general the government often does not alter one policy alone.
If, for instance, a certain tax is increased, either government expenditure is
increased or some other tax is decreased, or government borrowing is reduced. Again, it requires a general-equilibrium model to keep track of all
the consequences of these actions.

1.5 THE STRUCTURE oF THE BooK
This book is divided into four parts. Part I presents an introduction to the
issues and to our methodological approach. A central contention of this
book is that the desirability of particular policies is dependent on the
structure of the economy in question and on the set of instruments available
to the government. In Chapter 2 we present an outline of what we view as
the essential features of a less developed economy which must be captured
in any model purporting to provide policy prescriptions. This book can be
viewed as an exercise in applied welfare economics, an examination of what
income tax. Individuals may believe that corporations pay the tax, and politicians may try to
persuade taxpayers that this is the case. We know, however, that in the end some individuals
must bear the brunt of the tax, although it may not be obvious whether these individuals are
the corporation's workers, shareholders, or customers. Governments also often claim that it is
the rich who do or should pay the taxes to finance the govemment's activities. However, since
there are too few rich individuals, some of the middle- and lower-income individuals must necessarily be net contributors to the public treasury.
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economics has to say about an important set of issues facing less developed
It makes use of many of the tools and perspectives which have
been developed in recent years. Chapter 3 presents a critical survey ofthose
aspects of the theory which are relevant to our concerns.
Part II presents some basic models and analyses pricing and taxation in
these models. It turns out that the analysis is simplest in the case of an open
economy in which the government has the ability to tax goods in the urban
sector at a different rate than in the rural sector (that is, the government can
introduce a tax border between the two sectors). We thus present this case
first. We then show how the analysis can easily be modified if the government
must impose the same prices in the urban and rural sectors. Such a constraint
is present in those LDCs that have highly limited administrative capabilities.
This is also the model that best describes the issue of tariffs in pre-Civil War
USA and the debate over the Corn Laws in Britain. Similar issues are addressed in the context of a closed economy in Chapter 6. This is an appropriate model for understanding the debate in the Soviet Union concerning
the size of the scissors during the period following the October Revolution.
Variants of this model have recently been employed (including by Osband

countries.

(1985) and Li and Tsui (1987) for the USSR and China respectively) for
studies of the price scissors.
Parts III and IV extend the basic framework by generalizing the models
of the rural and urban sectors respectively. In Chapter 8 we allow for the
heterogeneity of individuals within the rural sector, and address the question
of the effects of alternative policies on the distribution of welfare within the
rural sector. We also deal with alternative forms of rural organization (e.g.
the extended family and share-cropping) as well as the presence of rural
unemployment. In Chapter 9 we ask: Given that there are a variety of inputs and outputs within the rural sector, how should they be subsidized or
taxed?

Part IV focuses on the urban sector. In Chapter 10, we present a model
of the determination of urban wages and employment. This general model
allows us to identify the key elements of the induced effects of tax policy
changes on urban wages and employment. Chapter I I presents a brief discussion of some aspects of the wage-productivity hypothesis which are
relevant for taxation analysis. We then ask, in Chapter 12, what the detailed
structure of taxes and subsidies in the urban sector should be when the
endogeneity of urban wages and employment is taken into account. Chapter
l3 deals with urban-rural migration (which is of central importance in many
LDCs). and shows how the preceding analysis can be modified to incorporate the migration effects of taxation policies. In Chapter l4 we highlight
some of the central features of the model of the urban sector we have
developed, among them the endogenous determination of urban wages,
migration, and unemployment. This model is then used to summarize briefly
the general approach adopted here for taxation analysis.

l0
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Chapter 15 illustrates how this framework can be used to enhance
understanding of policy issues other than taxation, by providing a general
formulation of cost-benefit analysis and project appraisal. We focus on the
determination of the social cost of labour, taking into account taxation and
pricing interventions (which are widely present in most LDCs) as well as
other important features of the economy. This analysis is considerably more
general than the analysis of the social cost of labour hitherto available; in
fact, almost all the existing results on the social cost of labour turn out to
be special cases of our analysis.

1.6 run NATURE oF THE

RESULTS

This book is primarily concerned with providing a conceptual framework
within which one can think about the central problem of how to raise revenues efficiently and equitably within LDCs. It provides, as we have said, a
formulation within which most earlier studies can be viewed as special cases.
The formulation highlights both the features of the economy and the valuejudgements that are central to arriving at informed policy decisions. Several
of the features which distinguish LDCs from more developed countries have
received insufficient attention in the literature on the design of taxation and
other policies in LDCs. Our analysis is thus also useful in pointing to the
limitations of that literature.
Among the policy prescriptions often associated with the modern theory
of public finance are the following: taxes should not be imposed on imported
goods because such taxes interfere with production efficiency; different
goods should be taxed at different rates in the urban sector to reflect differences in elasticities of demand (in accordance with the principles of efficient taxation set out by Ramsey 1927): in particular, food in the urban
sector should not be subsidized, except possibly as a second-best way of redistributing money to the urban poor (in which case the food subsidies should
be focused on those foods consumed by the very poor, for example, millet
rather than rice); and shadow wages should be considerably below market
wages to reflect the pervasiveness of unemployment, but above zero to reflect
the fact that investment is more valuable than consumption, and to reflect
that increasing the wage bill diverts resources away from investment.
Each of these conclusions is suspect.
(a) Because of the limitations on the government's ability to impose taxes,
trade taxes may be desirable.
(b) The structure of taxes in the urban sector has little to do with the
considerations upon which the literature based on Ramsey analysis has
flocused. This literature has focused on effects which are of second-order importance in LDCs, such as the labour-leisure trade-off, while ignoring the
effects which are of first-order importance. For example, it has failed to take
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into account the effects of tax and pricing policies on wage-setting in the
urban sector, on urban-rural migration and urban unemployment, and on
workers' productivity.4

(c) Earlier cost-benefit literature was deficient, not only in omitting an
analysis of the effects of hiring additional urban workers on urban wages
and unemployment, but also in failing to incorporate the effects of the often
large distortions associated with existing taxation policies.5
The results presented in this book consist of a series of if . . . then . . .'
statements, that is, 'if the economy has such-and-such features, then given
certain value-judgements, the following policies are desirable.' It becomes a
matter of judgement whether the 'if statements apply in any particular context, and therefore whether the 'then' statements are relevant. This book
emphasizes not only elements of the economy which LDCs have in common,

but also the differences among them. One of the advantages of our general
approach is that it easily accommodates these differences; for example, slight
variations in the model allow it to be used to analyse tax policies in an economy in which trade unions are important in the urban sector, or one in
which they are not. Similarly, slight variations of our model can deal with
an economy in which extended families are predominant in agriculture, or
one in which share-cropping is significant.
While many policy recommendations may, accordingly, vary from country

to country, there are certain common elements of sufficient importance to
merit special attention. In understanding policy design certain bench-mark
models play a critical role. For instance, while the general analysis focuses
on the dependence of productivity on the consumption of various goods, we
pay particular attention to the special case in which productivity depends
on the individual's utility: that is, the consumption of a particular good
affects productivity in exactly the same way that it affects the individual's
welfare. Similarly, the bench-mark models for analysing migration assume
that migration continues to the point where expected utilities in the urban
and rural sectors are equalized (taking into account the differences in prices
and earnings in the two sectors). For these bench-mark models some of our
findings are as follows:

(a) In the

absence of migration, and urban wage and productivity effects,
and given egalitarian values which give no special weight to those
living in the urban sector, the rural sector should be taxed only if taxes

a These effects have also been ignored in the development planning literature and in the related literature on traditional growth theory. These literatures have had the additional weakness
of focusing on the investible surplus alone; when workers' welfare was included, attention was
focused exclusively on the workers in the urban sector. Whether these assumptions were
introduced in order to simplify the analysis, or whether they reflected an ideological bias against
the rural sector, a bias shared by Marx (see e.g. Marx and Engels (1848)), need not concem us.
What is needed is a more balanced perspective of the kind we attempt to present here.
5 Indeed, as discussed in ch. 15, it turns out that the effects of hiring additional workers in
the urban sector, on which the earlier cost-benefit literature focused, are dominated by the
eflects which it isnored.
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are also imposed on urban workers. This conclusion is reinforced in
the presence of migration, with urban wages set at levels in excess of
market clearing.
(b) If wages adjust to keep urban utility levels fixed, then, in the absence
of productivity effects, or if productivity depends only on utility levels,
there should be no differential taxation of commodities in the urban
sector. If food consumption has a particularly strong effect on the

productivity of urban workers, then food consumption should be
subsidized.
(c)

For cash-crops (such as cotton, fruits, and plantation crops) and
manufactured inputs used in agriculture (such as fertilizer, pesticides,
tractors, and other machine inputs), we show that the case for taxing
or subsidizing these outputs and inputs is weak, on either equality or
efficiency grounds. The case is even weaker for taxing some of these
inputs and outputs while subsidizing others. These results hold regardless of which outputs in addition to the cash-crops farmers produce
and which inputs in addition to the manufactured inputs farmers use.
These results also hold for a variety of ways in which the rural wase
might be determined.

1.1 soME REMARKS oN THE RoLE oF THEoRy
The relationship between politicians and bureaucrats (those who are in a
position to make decisions on policy matters) and economic theorists has
always been a difficult one. The former often dismiss the recommendations
of the latter as irrelevant or utopian; the latter denigrate the policies of the
former as inconsistent and, if not self-serving, at least dictated by unnecessarily myopic and narrow concerns. There may be a grain of truth in both
positions. Everyone, including politicians and bureaucrats, employs a theory
when making any policy recommendation. When we predict the consequences of a particular policy, we usually have only limited experience on which
to base our prediction. Even when a policy has been tried in the past, one
cannot be sure that the consequences will be the same in the future: the
world is always changing. So the essential question is whether the central
features of the economy that determined the policy's past success or failure
have changed. This is almost invariably a matter of judgement. Empirical
data, whether analysed in an unsophisticated or sophisticated manner (using
modern econometric techniques) may shed light on the range of likely outcomes, but even here, a judgement must be made as to whether the environment from which the data were drawn sufficiently resembles the present
circumstances in order to make the results currently applicable. Thus, even

if a host of other common controversies are ignored (for example, the accuracy of the data, the suitability of the model, and the appropriateness of
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the statistical techniques), our judgements in each case are based on our

worldview-our theory.
A key issue is the extent to which one makes the assumptions underlying
one's analyses explicit. Good theory attempts to identify its fundamental
assumptions clearly and to derive its propositions from a well-articulated set
of premises. Of course, there is a price to pay for everything, including consistency: the theorist's assumptions often represent a gross oversimplification

of reality.
To policy-makers the price is too high. As has often been said, consistency
is the hobgoblin of little minds. Their objections are often well founded:
their suspicions about one theorist's policy recommendations are invariably
reinforced when another theorist, using a somewhat different model, comes
up with different recommendations. Unable to judge among the seemingly
irrelevant assumptions that enter into each theorist's model, the policy-maker
throws up his hands and resorts to his own half-articulated'theory'of the world.

The fact that a theory represents a significant over-simplification of the
world is not to be treated as criticism. The objective of theory is to ascertain
the features of the world that are central to determining the consequences
of, say, a particular policy change. But how does a theorist know what is
essential? In the construction of all theory, the theorist makes a guess concerning what is and what is not essential. Though a theory may begin with
little more than such a guess, the hallmark of good theory (whether pure or
applied) is an attempt to test its robustness. In the experimental sciences,
theories can be tested by constructing controlled experiments in which the
predictions of the theory can be isolated, identified, and then verified or disproved. This cannot be done in economics (or for that matter in astronomy),
though there have been a few instances of social experiments, with limited
success.

The tool of modern economic theory is instead the thought-experiment:
the economist constructs a variety of idealized models to ascertain whether
slight but plausible changes in the assumptions do or do not lead to signifrcant changes in the conclusions. In some cases (such as the standard theory of
Walrasian competition which was developed under the hypothesis that there
is perfect information) it turns out that the theory is not robust, and a more
general or alternative theory needs to be constructed. [n other cases (such as
the theory presented in this book) the results appear to be robust.6 This technique of analysis---+xperimenting with the consequences of a wide variety of
alterations of the assumptions underlying the model-provides the methodo-

logical underpinning of this study. This kind of thought-experimentation,
while essential to the theorist who wishes to have confidence in his analysis,
6 Even here one needs to be cautious: although we experimented with the consequences of
changing what appeared to be all the significant assumptions, it is possible that an implicit or
incompletely articulated assumption underlying the analysis may play a significant role in
determinine the results of the theorv.
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can often be demanding to all but the most assiduous students of the subject.
Journals discourage the publication of the thought-experiments which confirm the robustness of models, leaving the reader simply to trust that the
theorist has in fact carried out exhaustive thought-experiments.
Fortunately, in the present context, matters are better: in various LDCs
there is a variety of institutions and economic systems, so that the set of

assumptions which are appropriate for each is likely to differ, in at least
some important ways. Thus, there are real-life counterparts to the theorist's
thought-experiments. We show that the theoretical framework which we develop, and its basic qualitative results, apply across a wide variety of institutional arrangements. They apply, for instance, to share-cropping economies,
plantation economies, and economies dominated by peasants who own their
own farms; they apply to economies in which urban wages are rigid, as well
as to economies in which wages change in response to certain changes in the
economic environment; they apply to economies characterized by different
levels of rural-urban migration. Indeed, in most instances we are able to
derive expressions which hold regardless of the institutional setting. Of
course, in each setting the interpretation of the derived expressions may
differ and. more importantly, the value of the relevant parameters may be
quite sensitive to the institutional setting.

2

THE OBJECTIVES AND INSTRUMENTS
OF GOVERNMENT POLICY AND
THE STRUCTURE OF THE
ECONOMY IN LDCs
One of the concerns of this book is with government policies towards food
and other agricultural goods, and with how a government treats producers
in the rural sector and consumers in the urban sector. Governments-both
in LDCs and in several developed countries-play an active role in setting
the food prices received by farmers and the food prices paid by city-dwellers.
Therefore, it is important to identify what are the salient characteristics of
LDCs relevant to such policies, what are the stated objectives of these policies, and what are the alternative instruments at a government's disposal
for attaining these objectives.

2.I

STATED oBJECTIVES oF FooD-RELATED
POLICIES

The stated objectives of a government attempting to alter prices which would
emerge in the absence of government intervention are several:

.
.
.

.
.
I

to increase the income of peasants, who are often among the poorest
in the economy.
to subsidize the poorer city-dwellers. In most LDCs direct income
subsidies are generally thought to be infeasible, and food subsidies may
be an effective way to help the poor.
to tax the agricultural sector, in order to capture resources for investment and the creation of public goods. A long tradition of thought and
practice has viewed this method of surplus creation to be crucial for
development. Among the recent prominent advocates of this method
has been Lee Kuan Yew (see The Economist 1991, for example.)
to attain some level of self-sufficiency in specific goods, and to avoid
excessive dependence on the international market.l
to counteract the effects of rigidities in the economy, such as price and

We do not address in this book the question of why govemments pursue this set of objectives, or the extent to which their objectives can be derived from more fundamental criteria.
We suspect, for instance, that the goal of food self-sufliciency may be misguided. It might be
justified in terms ofa concern for the consequences ofa cut-olToffood imports. However, given
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wage rigidities in domestic markets or the lack of access to a free
international trade and borrowing environment.
to stabilize prices faced by consumers and producers.2
to redistribute income away from middlemen towards consumers and
producers, or from one region to another.3

In

some cases, the stated objectives seem at variance with the policies
adopted. Though the government may claim that food subsidies are meant
to help the urban poor, it may not subsidize the grain consumed by the poor
(millet, for example), but rather the grain consumed by those who are relatively
better off (rice, for example). In other cases, the government may fail to
achieve its objectives due to incompetence. Though the intended objective
of a marketing board may be to help producers and consumers, in some
cases it may actually harm both groups by running excessively costly operations.

In other cases, the stated objectives appear inconsistent or confused.a The
government attempts to subsidize everyone, to increase the prices received
by farmers and to lower those paid by city-dwellers, without making explicit
who is to pay for the subsidies and, indeed, without a clear view of the full
incidence of the complicated set of taxes and subsidies. This confusion is
further compounded when many different agencies set prices for different
goods. Often these agencies act independently of one another, under contradictory assumptions about society's objectives and the constraints facing
the economy.

Though there is a wide range of objectives, we shall focus here primarily
on the implications of various policies for (a) government revenue, (r) the
welfare of those in the rural sector, and (c) the welfare of those in the urban
sector. Following standard convention, we shall refer to government revenue
as the investible surplus. It is, however, important to remember that public
funds, important as they are for investment, are not the only source of
investment. Private savings, within both the urban and rural sectors, are not
only potentially important, but have in fact played a critical role in economic
development. Moreover, not all increments of funds at the disposal of the
government will go into investment.

the cost of such a policy, given reasonable assumptions concerning the likelihood of a food
cut-off and the ability of the economy to respond to such an event, and given the typical extent
of risk aversion, the goal of food self-suffrciency is hard to justify for most countries.
2 See Newbery and Stiglitz (1981). We do not deal with price stabilization policies in this
book.
3 This goal is often associated with other political objectives: in many LDCs middlemen are
ofa different ethnic group than those controlling the government.
a Similar inconsistencies appear in the agricultural policies of some developed countries.
While these policies are often justified in terms of the help they provide to small and
medium-sized family farms, the policies are designed such that rich farmers receive most of the
benefits.
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AGRICULTURAL poLICIES

IN PERSPECTIVE
It is important to keep in mind the range of instruments through which the
government imposes the burden of development costs on some groups, or
by which it subsidizes other groups. One of the contributions which economists can make is to point out that things are often not what they seem
to be: the government can claim that it is subsidizing urban workers by
providing food subsidies, that it is subsidizing agricultural workers by providing fertilizer subsidies, and that it is subsidizing manufacturing by providing credit subsidies; but the basic fact is that not everyone can be
subsidized.s The issue can be viewed in the following way: national income
can be thought of as a pie. The government can alter the share of the pie
going to each group in the population and it can alter the size of the pie. If
the size of the pie remains unchanged, then if one group gets more, some
other group must get less. However, it is often a complicated matter to ascertain. in the end. whose share has increased and whose share has decreased
as a result of government action.
Most government policies affect not only how the pie is divided, but also
its size. Thus, policies which lead to inefficient resource allocation inevitably
shrink the size of the pie. In this book we are interested in identifying both
situations in which everyone's slice can be increased, and situations in which
a slightly smaller pie might be acceptable, provided that those who are particularly needy get a sufliciently large increase in the size of their slice.
Other Policy Instruments
Governments affect the size and the distribution of national income not
only by tax and subsidy policies (which commodities are taxed, which commodities are subsidized, at what rates, whether individual and corporate
incomes are taxed, and if they are, what allowances are provided, etc.) but
also by a variety of other policies. In many LDCs, governments (through
quasi-governmental agencies such as marketing boards) take an active role
in purchasing crops from farmers and then selling them to consumers; the
difference between the buying price and the selling price, taking into account
the necessary transaction and transportation costs, is equivalent to a tax or
subsidy. Governments also provide price floors, and supplement the difference between the market price and the guaranteed price, or purchase crops
from the market to the extent required to ensure that the market price is
equal to the price floor.
s For those countries receiving significant amounts of foreign aid, all groups in the population can receive more than they would in the absence of such aid. The question of how such
foreign largess is divided among the population is qualitatively similar to the question of who
should pay for the costs of development.
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Governments intervene in still other ways: they may set prices (such as
for foreign exchange) at levels which do not clear the market, and then deal
with the resulting disequilibrium by rationing the demanders according to
certain rules. One particularly important market in which rationing occurs
is the credit market. In most LDCs the government plays a central role in
allocating credit, not only among government agencies, but also to the private sector. Providing credit at below market interest rates (often at negative
real rates of interest) is one of the ways in which governments can confer
favours on particular groups or individuals and thereby redistribute income.6
Some governments provide a certain number of basic necessities at below
market-clearing prices, rationing the supply. If individuals can resell their
rations, these systems are equivalent to providing each individual with a subsidy equal to the difference between the market price and the price charged
for the ration, times the quantity of the ration. If resale is restricted, then
the gains to individuals vary. Another instrument that has been used on a
widespread basis is the provision of subsidized goods (food, in particular)
through queues in which individuals must wait in order to obtain these
goods. Queues have often been justified as improving equality, on the basis
that only the poor will make use of them because the value of their time is
low. On the other hand, restrictions on the resale of rations have often been
criticized as Pareto-inferior because no one would be made worse off by an
opportunity to trade. Such views are incorrect because they are not based
on an explicit comparison of alternative instruments.T

Limitations on Government Policy

In order to discuss and evaluate alternative government policies, it is necessary to know the nature of all instruments the government has at its disposal,
not only those related to agricultural pricing. One of the important ways in
which developed and less developed economies differ is in the set of feasible
instruments. For instance, if one of the primary objectives of government
policy is equality, then taxes and subsidies on commodities may, in general,
be an inefficient method, provided the government can use income taxes to
redistribute income.s But in most LDCs the government cannot impose
6 Note, however, that there may be credit rationing even in competitive capital markets, as
long as information is imperfect (see Hoffand Stiglitz 1990, Stiglitz 1990, and Stiglitz and Weiss

l98l;1986).
7 Sah (1987) compares the outcomes, on the wellare ofthe poor and the rich, ofnon-tradable
rations, tradable rations, queues, and the unhindered market, as means to distribute a limited
quantity oi a good. He shows that, for the poor, the ranking of instruments is: tradable rations,
non-tradable rations, queues, and the market. In contrast, for the rich, the market is the most
beneficial. These comparisons hold in the presence ofadministrative costs as well as ofcertain
types of pre-existing taxes.
t See Atkinson and Stiglitz (1980). Their argument is not based on the fallacious argument,
used by Friedman (1952) among others, that to do so introduces additional distortions to the
economy. As long as there are some distortions, removing one distortion may or may not
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comprehensive income taxes; attempts to do so would involve large administrative and compliance costs (e.g. record-keeping).e There is likely to be significant tax avoidance, resulting in large inequities and inefficiencies. It may also
be undesirable to impose an income tax because income (as reported or reportable under tax statutes) may rather badly reflect the 'desired' tax basis,
e.g. ability to pay. These limitations on the instruments of government policy
will play a central role in the ensuing analysis.
There are other limitations which apply to most LDCs. For instance, the
government cannot easily monitor transactions within the rural sector; this
makes taxes on trade within the rural sector infeasible or at least very costly
to administer. If imposed, there will generally be extensive tax evasion. Thus,
taxes on wage income in the rural sector are usually infeasible.l0 For similar
reasons, taxes on wage income received by workers in the urban sector are
typically practical only for government employees and the employees of the

corporate sector. Such individuals constitute only a fraction of the urban
population in a typical LDC. In some cases, the government may even find
it costly to administer taxes on purchases and sales within the urban sector.
The only easily administered taxes are those on trade between the country
and the rest of the world. Even then, there may be considerable smuggling
and tax evasion (e.g. through under-invoicing).
In many cases, the government would like to charge rich individuals a
higher price, say, for food, than poorer individuals; but again, this is generally infeasible.llThus, in most of the subsequent analysis, we shall assume
that the government can only impose uniform rate taxes within a sector.
In some of the subsequent analysis, we shall assume that the government
can tax the trade between the urban and rural sectors. Thus, prices in the
rural sector can differ from those in the urban sector.12 In some countries.
represent a welfare improvement. This is the central lesson ofthe theory ofthe second-best (see
Meade 1955; Lipsey and Lancaster 1956-'1). Though one cannot simply count distortions, it
turns out that in at least some central cases, no commodity taxation is desirable.

e A distinction between developed and less developed countries should be noted here: in developed countries, most firms keep records for a variety of other reasons (monitoring and controlling sub-units within large organizations). Hence, the incremental cost associated with the
record-keeping required to implement an income tax may be relatively small (see Stiglitz 1987r).
l0 In most of the recent literature on taxation in developed countries, it is assumed that the
government can impose taxes on all transactions, including the purchases and sales of all types
of labour services (see Diamond and Mirrlees l97l). For a critique of this assumption, see
Stiglitz and Dasgupta (1971).
ll This should be contrasted with a strand in the recent literature on taxation in developed
countries, in which nonJinear tax schedules are employed. The imposition of such taxes presupposes that it is difficult to set up secondary markets for tax arbitrage (see Katz 1984). For
most commodities, such non-linear schedules are not feasible. In fact, recent discussions of tax
reform in the United States have emphasized a simplification of the tax code, such as that which
would result from a flat-rate income tax schedule. Many of the complexities of the tax code
and much of the administrative cost arises from differences in marginal tax-rates faced by different individuals.
12

Again. this assumption should be contrasted with that conventionally made in the theory
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such policies are implemented through a sales tax. In others, they are implemented through public marketing boards which control the sale of particular
goods in the urban sector and control the purchase of certain agricultural
commodities in the rural sector. This assumption may or may not be reasonable, depending on the country. Even under the best circumstances, some
inter-sectoral trade will escape the tax collector's net. The question is: How
widespread will the evasion and avoidance of taxes on inter-sectoral trade be?

Limitations on Wage Policies. In many LDCs urban wages appear to be
much higher than rural wages. Economists from developed countries frequently recommend that the country lower wages paid to urban workers.
The LDC governments say that this is beyond their control. In part IV of
this book (for example, in Chapters l0 and I l) we discuss many possible
economic reasons (not limited to the presence of trade unions) why this may
be so. Furthermore, we discuss why it is inappropriate to assume for many
modern-day LDCs that the government can impose urban wage taxes or
subsidies. If the government cannot lower the real wage directly, then it is
reasonable to assume that it cannot do so indirectly, through the imposition

of taxes.
Inability to Control Migration. One of the consequences of high urban
wages is that, workers are induced to migrate from the rural to the urban
sector, resulting in urban unemployment. In this context, an important limitation on the government is that it cannot control this migration directly.
In some instances governments have tried to do this: they have passed laws
against people migrating to the city unless they already have a job offer, and
they have attempted to repatriate the unemployed to their rural homes (as
in Tanzania). These programmes have, for the most part, met with only limited success, as workers re-enter the urban sector almost as quickly as they
are removed. Only by using repressive measures of the kind usually associated with totalitarian regimes can such migration be kept under control.
Equivalence of Different Policies

An important result in tax theory is the equivalence between taxes which
appear to be quite different. For instance, under a set of assumptions, a sales
tax is equivalent to, and therefore has the same effect as a value-added tax,
and a consumption tax is equivalent to a wage tax.l3 In such cases, the
of taxation for developed countries. There it is usually assumed that all consumers must
tne same prlces.

ll

face

Assuming that individuals make no bequests and receive no inheritances, the present
discounted value of an individual's lifetime tax payments under a flat-rate consumption tax will
be the same as his payments under a wage tax at that rate.
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alternative taxes would be equivalent only in the absence of administrative
costs associated with implementing the tax. However, administrative costs
(and the extent of compliance) are quite different for different taxes; they
differ markedly, for instance, for a value-added tax and a sales tax.
Likewise, in LDCs it is important to recognize the possible equivalence
between what may appear to be quite different policies. A marketing board
which controls consumer and producer prices for food has some consequences similar to those of taxes and subsidies levied on consumers and producers.
This enables us to state some of our results either in terms of taxes to be
imposed on the two sectors, or in terms of the pricing policies to be followed
by a marketing board.
Similarly, it has long been recognized that an export tax on the agricultural
sector hurts that sector in exactly the same way as an import tariff on manufactured goods; it turns the terms of trade against them. The framers of the
US Constitution failed to recognize this equivalence. Concerned that the
industrial North might use such taxes to benefit itself at the expense of the
agricultural South, they prohibited the imposition of export levies. However,
a similar effect was later achieved through import tariffs on industrial goods.
The point which so many governments fail to recognize is that it is relative
prices, and only relative prices, which are important. Governments have typically developed a confusing array of taxes and subsidies, making it difficult
to ascertain who is really being subsidized, and who is really being taxed.
By the same token, the confusion may also have an advantage: all groups
may believe that they are being subsidized.

2.3 THE ECoNoMIC

STRUCTURE OF LDCS

There is enormous variation among LDCs in resources, institutions, and
economic systems. Within the past two decades, a general view has emerged
concerning at least some of the critical features which LDCs have in common. Any model purporting to analyse the consequences of tax and pricing
policies for LDCs and to evaluate these policies must reflect these features.
The Importance of Agriculture and the Dual Economy

A critical feature that distinguishes most LDCs from the more developed
economies is the important role played by agriculture. In the United States
agriculture accounts for less than 5 per cent of output and employment; in
a typical LDC it accounts for in excess of 60 per cent of output and in excess
of 70 per cent of employment. During the past two decades increasing attention
has been directed at improving productivity in agriculture, in contrast to the
earlier view in which the process of development was almost synonymous
with the process of industrialization and increased urbanization.
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Life in the urban and rural sectors is often markedly different. Those in
the urban sector enjoy services (and possibly amusements) which may not
be available in the rural sector. On the other hand, urban squalor may make
living conditions far worse than in the rural area. Yet, in spite of this squalor,
the rural poor have continued to pour into the urban centres. They perhaps
believe that the long-run prospects in urban areas are sufficiently great to
warrant bearing some significant temporary costs. This migration has resulted in high urban unemployment rates in many LDCs, which have posed
both economic and political problems for governments throughout the Third
World.
For an economic theory to capture these essential concerns of developing
countries, it must be based on at least a two-sector model (with an urban
and rural sector).ra It should also allow for the possibility of migration from
the rural sector to the urban sector, and thus incorporate the effects of any
policy change on the level of this migration.l5
Market Imperfections
The persistence of urban unemployment is but one piece of evidence showing

that the 'perfect market' assumptions that theorists concerned with developed economies commonly employ may be inapplicable in LDCs. Any
model whose assumptions lead to the conclusion that there will not be any
unemployment cannot provide a basis for relevant policy prescriptions for
a country where the level of unemployment is one of the central concerns.l6
Also, while there may be only one way in which an economy is 'perfect',
there are many ways in which it can be imperfect. There may be many rigidities which give rise not only to unemployment, but also to other resource
misallocations.
The rigidity with which development economists have been most concerned is the rigidity of real wages in the urban sector. It may, however, not
be enough simply to note the rigidity and its consequences: we need to explain why wages are rigid. Is it because of government wage restrictions? Is
it because of trade unions? Or is it because firms find that the productivity
of their workers increases if they increase their wages above the market-clearing
la This is not to say that a full description of the economy would entail only two sectors.
The art of economic theorizing is finding the simplest possible model which captures the essence
of the problem at hand. Adding additional sectors would, for most of our analysis, complicate
without clarifying. Note also that, in some instances, it has been argued that both sectors may

be rural, but one a 'primitive' rural sector and the other a more developed (industrial or
plantation) rural sector. For some purposes, the distinction is not important, but for others it
is. In later discussion we will consider the possibility of imposing different tax-rates in the urban
and rural sectors. This is usually feasible only if the two sectors are geographically separated.
15 The failure to consider the effects on migration is a major
criticism of the approach to
cost-benefit analysis advocated in the Little and Mirrlees (1968) OECD manual (see ch. l5).
l6 Whether these perfect market assumptions have much applicability to developed countries
is also a matter of debate.
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level,'that their labour turnover decreases, and that they obtain a higher
quality labour-force? The hypothesis that the productivity of workers depends on the wage they receive, through any of these or other mechanisms,
is referred to as the efficiency-wage hypothesis, or more generally, the wage-

productivity hypothesis. In this book we make several contributions to the
formulation of this hypothesis. The aspects of this hypothesis that are highly
relevant for taxation analysis are described in Chapter I l.
The question of why wages are rigid is not just a matter of idle intellectual
curiosity, but may have profound policy implications. If the reason for wage
rigidity is minimum-wage legislation, then the the economist's first policy
recommendation is likely to be to remove this restriction: this will decrease
inequality and increase economic efficiency. The fact that governments seem
loath to do this puts those who believe in optimal government policies in an
awkward position. Is it plausible that the government is likely to follow the
economist's complicated and refined strictures about how to set different
tax-rates, when it turns down what would seem to be an obvious welfareenhancing recommendation, a recommendation whose consequences can be
understood without much sophistication? And if there are political constraints which dictate that wages cannot be lowered, is it not plausible that
the government may claim that there are other political constraints which
dictate that certain taxes cannot be raised or certain prices cannot be
lowered? These constraints thus need to be built into taxation analysis.
On the other hand, when firms set the real wage at a level above the
market-clearing level, because workers' productivity is thereby increased, tax
policies will need to take into account both their effects on firms' wagesetting behaviour, and the indirect effect that this has on workers' productivity and on unemployment.
The Rural Sector

The rural sector in most LDCs has several distinguishing characteristics
which need to be incorporated into any plausible model. In many countries,
farms are run by extended families in which there is considerable sharing
among family members; they each receive their average output, rather than
their marginal contribution, and this may result in a distortion which policy
analysis needs to take into account. In addition, share-cropping is prevalent
to some degree in several LDCs. Share-cropping means that workers do not
receive the full marginal value of their extra effort, and this may lead to an
undersupply of labour. If this is correct, then government policies will need
to take it into account. The welfare loss from a policy which reduces the
marginal return to effort may be much more serious in this case, because it
exacerbates an existing inefficiency, than it would be in an economy in which

workers own their farms.lT
I

7 That is, one can view the landlords' share

as a

tax on the workers' output. Since the welfare
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Just as it is important to understand the explanation of wage rigidities in
order to grasp the full consequences of any change in government policy, it
is also important to understand the explanation of alternative forms of rural
organizations. We deal with these issues in Chapter 8.
Investible Surplus, Private Investment, qnd Government Consumption

In this book we follow a long tradition of using a shorthand in describing
government revenues as the 'investible surplus', funds that are available for
increasing the economy's capital stock. We trade off the consumption of the
current generation for the investible surplus-the consumption of future
generations. We should emphasize, however, that not all government revenues are spent on investment, and not all income of workers in the rural
and urban sectors is spent on consumption. For instance, a tax on the rural
sector reduces private rural investment. The gain for future generations from
the tax is smaller on two accounts: first, private investment is reduced, and
secondly, some of the government revenue is used for current consumption.
As long as the marginal propensity to consume for the government is less
than that for workers in the rural and urban sectors, the qualitative properties we describe remain valid. In the absence of any dead-weight loss associated with the tax, it can also be shown that the trade-offs remain unaffected,
and accordingly the optimal tax-rates remain unchanged.
This can be seen as follows. In the analysis below, we relate the optimal
tax-rates to social weights on current consumption in the urban and rural
sectors (denoted by p'and B'respectively) and also to the shadow price on
investment (denoted by 6). Assume the government transferred a dollar of
income from urban workers to itseli and that urban workers save a fraction
s' of their income. Then the social value of the loss in current utility of urban
workers is ( I - s')p', and the social value of the gain in the investible surplus
is 5(l - s,). In the analysis below it will be apparent that what is relevant is
the relative social weight. This relative social weight is (l -sr;p"/(l -sr)D
= B'16. This remains unaffected by private saving.
With distortionary taxation, however, the gain in inter-generational redistribution (future consumption for current consumption) associated with
any tax-rate is lower, and hence there is a presumption that the optimal taxrates will be lower. This conclusion is reinforced if the government is less
efficient in investing than the private sector. The same reasons that explain
why it is difficult for the government to control the rural sector directly suggest that the government is likely to be even less effective than farmers in
making rural investments-other than the provision of basic infrastructure,
loss increases with the square ofthe effective tax-rate, the welfare loss lrom a 5'2, tax in a peasant

in which farmers own their own land is much less than from a 5ol, tax ln
share-cropping economy, in which the worker already gives the landlord 50% of his output.

economy
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such as roads and irrigation. This may even be true if the government provides the funds to the rural sector in the form of loans. The government
must still make a decision about which farmers are most likely to make productive use of the loans, and it must still monitor that the loans are used in
the ways intended. These problems are exacerbated if there are no strong
penalties for default.
Furthermore, the ideological view that industrialization is the only path
to true development has often created an urban bias on the part of government officials, leading many governments to concentrate their investments
in the urban sector, even when the country's comparative advantage may lie
elsewhere. There is, accordingly, a concern that the value of investment dollars in the hands of the government may be considerably less than that of
investment dollars in the hands of rural workers. In that case, even if there
were no dead-weight loss associated with taxation, the level of taxation that
should be imposed on the rural sector may be considerably less than the
analysis in the ensuing chapters suggests. It is even possible that urban
workers should be taxed in order to subsidize rural workers.
To see this, suppose s' is the saving-rate of rural individuals. Recalling the
notation used earlier, a transfer of a dollar from rural workers to the government reduces the social value of current rural consumption by F'(l - s),
while it increases the social value of investment by 16 - s'6, where r is the
efficiency coefficient of government investment expenditure, relative to private investment expenditure. (K is assumed to be less than unity.) Next, consider a transfer of a dollar from urban workers to rural workers. Assume
that urban workers do not save. Then this transfer reduces the social value
of current consumption by 0'- (l - s')F', and increases the value of investment by s'6. Such a transfer is desirable if 6 > [B'- (l - s')p]/s'. If, as is
commonly assumed, investment is more valuable than consumption from a
social view-point (i.e. 6 t p'), then for large enough s', such a transfer is
desirable.

It should be apparent that a slight modification of the formulae that we
derive in the ensuing chapters allows us to take account of both private
investment and government consumption. To repeat, the use of the term
'investible surplus' does not mean either that we believe government expenditures are the only, or even the best, source of investment funds, or that government revenues are spent, particularly at the margin, on investment.
Openness of the Economy

Still another characteristic of the economy which must be built into any
plausible model is the extent to which it is open to trade. While many LDCs
are small and very dependent on trade, a large fraction of the Third World
population lives in its two largest countries-China and India. Whether it
is appropriate to model these countries as open or not is a matter of some
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debate. Still other countries, such as Brazll, have chosen to limit their imports severely. An economist must thus consider the consequences of alternative policies under the hypothesis that some LDCs may continue their
existing trade policies. Finally, even those countries which are small often
find the market for their exports severely limited. They would look askance
at any economist who informed them that they should be able to sell as
much of any commodity as they liked at the world price. These 'facts of life'
also need to be incorporated into the model.
More generally, the question is: At the margin, what is the elasticity of
demand for the country's exports? While it may not be zero, in many cases
it may be small enough so that the model of a small economy closed at the
margin may be more appropriate than that of an open economy facing an
infinite elasticity of demand.

2.4 coNcLUDTNG

REMARKS

This list of the essential ingredients in any model of an LDC is not meant
to be exhaustive. we present it here both to indicate the range of issues
which will be covered in this book and to suggest why the standard neoclassical models, which have been constructed for developed economies, are
likely to be of limited use in examining public-finance policies in LDCs. This
discussion should also make clear that any model that one constructs should
be adaptable to a variety of settings. The models presented in this book have

this property.

3

AN APPROACH TO APPLIED
WELFARE ECONOMICS
3.1

TNTRoDUCTToN

One of the contributions of this book is to use and develop the principles
of modern public finance for the analysis of LDCs. We thus borrow heavily
from two intellectual traditions: that relating to public finance, and that relating to development economics. It may be useful at this juncture to review
briefly the four major strands in public finance literature which form the
background to this study.

3.2 rsyoRETrcAL BACKGRoUND
G eneral-

Equil ibr ium Analy s is

The central theoretical contribution in this area is Harberger's classic 1962
paper, analysing the effects of a tax on capital in the corporate sector. In
that paper, he traced these effects on the movement of capital from the
corporate to the unincorporated sector, and the resulting changes in wages
and relative prices. Having ascertained these effects, it was then possible to
determine how workers and owners of capital were affected by the tax.
The parallels between our problem and his are clear: this book considers
two sectors (urban and rural) and analyses the effects of a variety of policies imposed on one or the other sector. But there are some important differences. Harberger assumed that factors were perfectly mobile; we assume
that capital is largely immobile,r and that labour may be only partially and

imperfectly mobile. He assumed full employment with wages and prices
adjusting to clear markets; we consider both exogenous and endogenous wage
rigidities. He assumed that firms in both sectors were proht-maximizing, and
that there was a separation between households (consumption) and production;
by contrast most households in the LDC rural sector both produce and consume. Harberger assumed, of course, a closed economy;z we shall be concerned
with closed as well as open economies. For our purposes, however, the

I Subsequent work (e.g. by Mclure l97l: 1974) has extended the Harberger model to
consider cases in which factors are imperfectly mobile.
2 Since then, variants of his model have been extended to open economies (see, for instance,
Stiglitz 1988).
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central contribution of Harberger was his emphasis on a clear articulation
of a simple general-equilibrium model within which the effects of any policy
on each of the major groups in the economy can be assessed.
We noted earlier that, in general, the government cannot and does not alter one action alone. Economists engaged in the analysis of the incidence of
taxes have recognized this and, in response, have developed a variety of
alternative incidence concepts. An example is what is called balanced-budget
incidence analysis, which assumes that when the government increases taxes,
it increases expenditures accordingly. Our analysis uses a variety of concepts.
In some cases it is assumed that government revenue is fixed, and one tax
is substituted for another.3 In other cases, we assume that an increase or decrease in government revenue simply increases or decreases the investible
surplus. In interpreting the results based on this approach, one should keep
in mind the broad interpretation of the investible surplus described in the
previous chapter.
Pigouvian Welfare Economics and Optimal Taxstion
The second strand of thought is Pigouvian welfare economics, which can be
viewed as an attempt to continue the nineteenth century's utilitarian idea of
designing social institutions that maximize the sum of individuals' utilities.
This research programme has extended over more than a century. Edgeworth
(1897) showed that utilitarianism had strong implications for tax design. in
particular for the progressivity of the tax system. While Edgeworth had
assumed that the government could impose lump-sum taxes, subsequent
researchers employed more realistic assumptions. In this vein, Pigou posed
the following question to his student Frank Ramsey: 'What set of commodity taxes would minimize the inefficiencies resulting from those taxes?'a
Mirrlees (1971), who subsequently analysed the optimal income-tax schedule
when the government can levy only income taxes, was concerned with the
incentive effects (i.e. the income-leisure trade-off). Atkinson and Stiglitz
(1976) provided a synthesis of the analyses of commodity and income taxes.
They showed that the absence of an income tax has an important effect on
the nature of desirable commodity-tax policies.
The Pigou-Ramsey results were accordingly not of much relevance for

I

Since in our model we assume that marginal additions to or subtractions from government
revenue go to the investible surplus, an analysis which keeps investment unchanged corresponds
to what has been called balanced-growth incidence analysis.
a Although the Ramsey analysis was discussed in Pigou's classic textbook on public economics, it did not becorne a focus of attention until the work of Meade (1955), Boiteux (1956),
Baumol and Bradford (1970), and Diamond and Mirrlees (1971). Diamond and Mirrlees made
an important contribution by extending the Ramsey analysis to an explicitly general-equilibrium
context. In doing so, however, they made a number of other assumptions, some of which are
discussed below, which led them to obtain somewhat different results from those obtained
earlier by Ramsey. There have been several surveys of optimal taxation in recent years, including
one by Atkinson and Stiglitz ( 1980).

An Approach to Applied Welfare

Economics

29

those countries which employ income taxes extensively. On the other hand,
they could, in principle, be relevant to LDCs, where income taxes are of

little importance. However, as we will show, the structure of an LDC economy is so different from that assumed by Ramsey and Pigou (and their
followers) that their results are largely vitiated.
The New Welfare Economics

The third major strand that provides the intellectual background to this
work is the New Welfare Economics, which was in part a response to the
Pigouvian Welfare Economics described above. The New Welfare Economics began with the observation that inter-personal utility comparisons were
not meaningful. From that, it was concluded that the utilitarian approach of
adding up utilities was nonsense. Economics, in this view, could describe the
results of various policies, but could not, in general, make value-judgements.
The only case in which economists could say that one allocation was better
than another was when some individuals were better off in one situation
than in another, and no one was worse off: that is, when the ltrst allocation
was a Pareto-improvement over the second.5
New New Welfare Economics
The fourth strand could be referred to as the New New Welfare Economics. This emerging strand borrows elements from the three preceding approaches. It continues, for instance, the Harberger tradition of emphasizing
the general-equilibrium effects of taxation. It differs from the New Welfare
Economics and from the more recent optimal tax approach in several im-

portant ways:

(c) it

seeks to analyse, rather than take for granted, the scope of tax instruments available to the government; and
(b) it takes into account market imperfections (such as wage rigidities)
and the alternative organizations that exist in the economy. It seeks
not only to take them into account but also to explain them.
Like the recent literature on optimal taxation, but unlike the New Welfare
Economics, this strand recognizes that non-uniform lump-sum taxes are not,
in general, feasible. Like the New Welfare Economics, but unlike the literature
on optimal taxation, it looks for Pareto-improvements. Tax structures which
are such that-given the limitations on the feasible tax instruments-no one
can be made better off without making someone else worse off are called
Pareto-efficient tax structures (see Stiglitz 1987a).
Like the literature on optimal taxation, but unlike the New Welfare
5 The classic works
de Graaff ( 1957).

in the New Welfare Economics include books by Little (1950) and Van
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Economics, this strand of theory recognizes that in many contexts, choices
among policies require making inter-personal welfare judgements. Economists can be helpful in providing systematic ways of making such judgements.

3.3 AppLrED wELFARE ECoNoMrcs FoR LDCs
This book is very much in the spirit of the New New Welfare Economics. In
the paragraphs below, we discuss how various aspects of this approach are
particularly germane to the problems with which we are concerned in this
book.

Limited Taxation
Unlike much of the public finance literature, this book tries to avoid making
arbitrary assumptions about the available set of instruments.6 We argue why
particular sets of taxes may or may not be feasible under particular LDC
circumstances. Having established the constraints on the set of feasible policies which the government can implement, the New New Welfare Econom-

ics then asks: What are the possible Pareto-efficient allocations, and what
are the corresponding Pareto-efficient policies?
The analysis of tax policies can change rather dramatically depending on
the assumptions concerning available tax instruments. For instance, we already noted that as long as both income and commodity taxes can be imposed, the Pareto-efficient set of commodity taxes looks markedly different
from that which Ramsey analysed (where he assumed that only commodity
taxes were feasible) (see Atkinson and Stiglitz 1980). In one central case there
should be no commodity taxation at all. More generally, the Pareto-efficient

commodity tax structures depend on how the marginal rate of substitution
between any commodity and the numeraire commodity changes with
changes in leisure, and not on the elasticities of demand and supply, as
Ramsey had argued. Of course, Ramsey was correct, given his assumption

of the absence of lump-sum taxes and of an income tax.7
Information-Related Constraints on Feasible Taxes. Costs and unavailab-

ility of information are undoubtedly central sources of constraints on the set of
available policy instruments. This explains why governments cannot impose
lump-sum taxes differentiated on the basis of ability, and accordingly why

o For instance, the reason why lump-sum taxes are not feasible is quite simple: the government cannot observe endowments (e.g. abilities) of individuals and, thus, it cannot impose
lump-sum taxes on individuals' endowments.
7 In Ramsey's model, where there is a 'representative individual', there is no compelling
reason why a lump-sum tax could not be imposed.
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governments must resort to distortionary taxation if they wish to redistribute income.
In unincorporated enterprises, there is no way that any tax authority can
identify whether a particular dollar is a return to labour or to capital. While
the notion of the marginal return to capital or the marginal return to labour
may be conceptually well defined, the distinction is operationally meaningless. Hence there must be a uniform tax on the two kinds of returns. This
is not so in the corporate sector, where the frm must label whether a particular
dollar is a return to capital to be distributed as dividends or interest, or a
return to labour to be paid as wages; these labels have consequences beyond
the mere determination of tax liabilities.

Most governments provide simple rules for depreciation (the decrease in
the value of a machine as it becomes older); these rules frequently do not
correspond to true economic depreciation, that is, to the true decrease in the
value of an asset. The failure to use true economic depreciation is known to
cause economic distortions. But this failure is at least partly attributable to
the inability to measure true economic depreciation with any accuracy. Rather
than engage in a costly process of assessing the value of each machine, tax
authorities resort to simple rules of thumb.
An important restriction on the set of feasible taxes in the design of tax
structures is the absence of 100 per cent profits taxes. One explanation for
this restriction is that government cannot distinguish between pure profits
and quasi-rents (returns to capital, returns to entrepreneurship, etc.) A 100
per cent pure profits tax would, in principle, have no distortions, but in practice would undoubtedly have significant distortions. The consequences of
the absence of 100 per cent pure profits taxes are important. Ramsey assumed that there were no pure profits taxes, and found that the optimal tax
structure depended critically on the supply elasticities. In contrast, Diamond and Mirrlees (1971) assumed that there were constant returns to scale
in the private sector, so that there were no profits to be taxed, and found
that the optimal tax structure depended only on the elasticities of demand.
When their model was extended to decreasing returns industries, the conclusion that the optimal tax structure depended only on the properties of
the demand curves was shown to hold only if there were 100 per cent profits
taxes. Stiglitz and Dasgupta (1971) were able to derive a formula for the optimal tax structure which reduced to the Diamond-Mirrlees results with 100
per cent pro{its taxation, and to the Ramsey results with no profits taxation.
Administrative Costs as an Explanation of Tax Bases. The examples just
given are of situations where information costs provide an important set of
constraints on the set of feasible taxes. There are other cases where it might
be feasible to impose taxes on a variety of bases, but then the costs of
administering one set of taxes might be sufficiently less than for another set.
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For all practical purposes, it is as if there were a constraint on the set of
feasible taxes. Thus, most countries monitor trade into and out of the country. Since there are usually only a few ports capable of handling large shipments, it is less costly to monitor and, thus, taxes on foreign trade are
imposed. On the other hand, the costs associated with monitoring, and thus
imposing taxes on domestic production and consumption may be high. The
reason that many LDCs resort to foreign trade taxes may not be because
they wish to discourage international trade, but because it provides a
method of raising revenue with low transactions costs.
Political Constrqints. As noted above, it is desirable that a constraint on
the set of admissible taxes be derived from more basic considerations (information costs, transactions costs, tax arbitrage, etc.). Many governments
may claim that they must, in addition, deal with political constraints. Thus,
many LDCs have urban wages (including those of government employees)
at above market-clearing levels. A reduction in these wages would increase
both equity and efficiency.8 However, a government may say that it is politically impossible for them to effect this. What are we to make of such claims?

How should these constraints be treated in our analysis? We discuss these
issues at greater length in Chapters l0 and 12. For now we simply note that
a policy analysis which assumes that the government will, upon the recom-

of the adviser, eliminate these distortions is not likely to be
treated seriously. The approach taken here is to ask: What should government policies be with respect to taxation, given that wages are not reduced
to their market-clearing level? What should government policies be in the
mendation

unlikely possibility that wages are reduced?
The fact that we cannot fully explain some observed constraint does not
mean that the constraint is not there. A seemingly persistent anomaly, such
as the persistence of wages at above market-clearing levels, should at least
suggest that there is something wrong with a model which claims that wages
could be at non-market-clearing levels only temporarily. It is better to construct a model which at least incorporates the constraint rather than ignores
it. While, in the former case, policy recommendations may sometimes go
astray (since the nature of the constraint may be affected by the policy
changes under consideration), the policy recommendations in the latter case
are almost surely subject to question because they are based on a counterfactual model. The fact that we do not fully understand why a giraffe has a
long neck or how blood is pumped all the way to its head does not mean
that the giraffe does not have a long neck; and any analysis of giraffes and
their behaviour must take this fact of life into account.
8 Those who advocate high urban wages often use equity arguments, igroring the fact that
such wages may reduce employment. Depending on whether the wage elasticity of demand for
labour is equal to or greater than unity, total wage payments are unchanged or increased when
wages are reduced, but are divided more equitably among potential workers.
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Changes in Feasible Tax Instruments in LDCs. As is repeatedly emphasized in this book, the structure of LDCs imposes a number of constraints
on the set of admissible taxes. At the same time, some taxes which would
not be feasible in a developed country may be possible in a less developed
country. In developed countries, it is frequently impossible to impose differential tax-rates on different groups and regions because the market will
effectively undo any attempt at discriminatory taxation. In many less developed countries it has been feasible to impose different tax-rates in the
urban and rural sectors. We consider this possibility in Chapter 4. Thus, the
absence of well-functioning markets may enable the imposition of taxes
which would otherwise not be feasible. Accordingly, changes in the economy
may necessitate changes in the tax structure.e
G ene r a I - E qui I ib r

ium Effe

c ts

We share with the earlier Harbergerian approach a concern for generalequilibrium price effects-a concern which was explored only under very
special assumptions in the recent literature on optimal taxation. By assuming
a complete set of commodity taxes and by assuming 100 per cent profits
taxes, this literature was able virtually to divorce the determination of production prices from consumer prices. Such a separation, however, is not possible unless every transaction can be taxed. General-equilibrium effects are
extremely important in the design of the optimal tax system whenever there
does not exist a complete set of commodity and factor taxes. For instance,
when wages in the rural sector cannot be taxed, then any change in government policy which affects the demand and supply of rural labour will affect
the rural wage. In turn, this has important distributional effects which need
to be taken into account. By contrast, in a world with a complete set of factor taxes, any such effect could be offset by a change in the tax imposed on
rural wages; thus the conditions for optimality can be expressed in a way
which ignores the effect on wages.lO
Institutions

It

is now widely recognized that LDCs exhibit wide diversity in their
A rural economy with extended families can be quite
different from an economy with share-cropping. It is, of course, better to
explain these institutional features, for example to relate the presence of
economic institutions.

share-cropping to the absence of certain risk markets and to the difliculties
e For instance, improvements in the functioning of capital markets in the United States have
reduced the government's ability to tax capital income and, in particular, to tax different kinds
ofcapital income at different rates.
l0 General-equilibrium effects have also been shown to be extremely important in the analysis
ofthe design ofthe optimal income tax (see Allen 1982; Stem 1982; and Stiglitz 1982D).
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of monitoring inputs (Stiglitz 1974b). But even if one cannot explain the
institution, it is better to recognize its existence than to assume that a sharecropping economy behaves in the same way as an economy of family farms

or plantation farms.
Similarly, it has been shown that the social cost of labour (the net opportunity cost resulting from increased employment in the urban sector) depends
critically on the nature of migration from the rural to the urban sector and
on how wages in the urban sector are determined.ll This book repeatedly
emphasizes that in assessing the consequences of changes in prices in LDCs
it is important to take these economic relations and institutions into account.
Inter- Personal Welfare Comparisons

The first stage in our analysis entails determining the effects of any policy
change on each individual or group of individuals. This analysis entails no
welfare judgements, other than to say that any government policy which results in a Pareto-improvement is desirable. Unfortunately, few policy changes
are Pareto-improvements, although the scope for such improvements in
those LDCs which have pursued policies that result in significant resource
misallocations is perhaps greater than that in other LDCs. More generally,
however, it becomes necessary in the evaluation of policies that the gains of
one group be set off against the losses to other groups. As Hugh Dalton,
Chancellor of the Exchequer in Britain in the period following World War
II, put it: 'This is a difficult calculus, but . . . statesmen must handle it as
best they can, since there is no practical alternative' (1954, p. 142).
Some method of making welfare judgements in such situations is required.
This book seeks ways of doing this systematically, and it seeks to delineate
the kinds of normative statements that can be made by making increasingly
stronger normative judgements. Thus, it may ask: What kinds of policy
changes would be agreed upon by all individuals who believe that a change
which increases inequality without increasing the mean income is undesirable? There are many policy reforms which require only such a weak
kind of welfare comparison. There are other changes about which different
individuals, all of whom are egalitarian, would disagree. There may still be
systematic ways of making welfare comparisons in such situations by using
a social welfare function.
At this last point, our approach becomes similar to that of optimal tax
theory. A social welfare function is viewed as a convenient way of summarizing into a single statistic all the myriad effects on different groups in the
economy. We recognize that no single statistic provides an adequate description of the economy, but the complexity of the effects is such that some summary measures are required, and a social welfare function provides one way

lr

See Harberger (1971) and Stiglitz (1974a;1982c\.
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of doing this. At the same time, our view (reflected in those parts of the
book in which the analysis is based on a social welfare function) is that such
an analysis is more useful if it is based on relatively weak restrictions on the
social welfare function. An example of a strong assumption, often employed
in optimal tax theory, is that the social marginal utility of income is a constant elasticity function of the level of income and independent of prices.
This assumption represents a value-judgement about which there is far less
agreement than, say, about an individualistic Bergson-Samuelson social welfare function. This function hypothesizes that social welfare depends only
on the level of utility attained by each individual, and that it is an increasing
and concave function of individuals' utilities (i.e. social welfare is higher if
an individual's utility is higher, and society has some aversion to inequality).
An altogether different, and we believe innovative, use of this normative
analysis is to find out whether actual policies pursued in an LDC are consistent with the accompanying egalitarian political rhetoric. We provide many
examples of how such inconsistencies can be detected. It will also become
apparent that the same methodology can be employed to study potential inconsistencies in a variety of policies (for example, income taxation) in the
context of developed countries as well as LDCs.

PART II
Inter-Sectoral Taxation Policies

4

RURAL-URBAN PRICES IN
OPEN ECONOMIES
4.L

INTRODUCTION

In this chapter, we begin analysing the basic question: How should the
burden of financing economic development be shared between those in the
urban and rural sectors? We consider here an economy which can trade at
fixed international prices with the rest of the world, and in which there is a
tax border between the urban and rural sectors. The latter assumption indicates that the government can impose different sets of taxes in the two sectors
and, as a result, market prices in the two sectors can differ. In such an economy, the question posed above turns out to be equivalent to asking: What
should be the relationship among prices received by farmers, prices paid by
city-dwellers, and international prices?
The analysis in this chapter is based on the simplest model which can highlight the central trade-offs involved in taxing or subsidizing the rural and
urban sectors. We enlarge and modify this model in subsequent chapters to
take into account a number of considerations deliberately left out at present.
The present model abstracts from intra-sectoral heterogeneity of individuals
and goods, and from inter-sectoral flows offactors such as labour and capital. Also, to keep matters simple, we assume at present that the urban wage
is fixed in terms of the industrial good, which we take to be the numeraire.l
Further, the present analysis abstracts from the effects of prices and wages
on productivity (that is, the effects that changes in prices and wages have
on the net output of workers); these effects are incorporated towards the
end of the chapter.
The basic model has rural peasants selling their agricultural surplus in
order to buy the industrial good. Taxing the rural sector lowers p€asants'
welfare; the revenue raised by the government from a tax on a peasant's
surplus, denoted by Q, is just the tax times Q. As the tax increases, the sur-

plus sold normally decreases. Ifit decreases enough, total revenue decreases.
We establish that if the tax is currently higher than a critical positive level,
then by lowering the tax-rate the government can make peasants better off
and increase government revenue. In other words tax-rates in excess of a
certain critical level are Pareto-inefficient.

I The effects of tax policy on urban workers and on the investible surplus depend, in part,
on the mechanism which determines the urban wage; for instance, how the urban wage adjusts
to changes in prices. These aspects are discussed extensively in part. IV of the book.
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With fixed international prices, the price received by peasants is just the
international price of food minus the tax on food. Hence, the result that
taxes above a critical level are Pareto-ineffrcient is equivalent to the result
that there exists a critical rural price, F, such that prices below f. are
Pareto-inefficient. We show that this critical price is lower than the international price. In other words, there is a limit on the extent to which the rural
sector can be squeezed (see Fig. 4.1).
Govemment
revenue,

/

Price which
maximizes
governmenl
revenue,

FIG.

4.I

Rural price.

p'

p'
PARETo-INEFFICIENT REGIMES.

There is a critical rural price, pr, which is lower than the international price, P, such
that prices below pr are Pareto-infficient.

Similarly, by imposing a tax on food purchases in the urban sector, the
government raises revenue but lowers the welfare of those in this sector. The
revenue received from this tax is just the quantity purchased times the tax,
where the tax is the food price paid by city-dwellers minus the international
food price. As the tax paid by urban consumers increases, they reduce their
demand.2 Again, it is easily shown that there is a critical level of tax such
2 The reduction in tax revenues may be large in LDCs since, in general, not all commodities
can be taxed or can be taxed equally heavily. For instance, if the tax-rate on an expensive
(high-grade) cereal is increased then some individuals who could previously afford this cereal
will switch to lower-grade cereals and to foods which can be brought into the urban sector from
the rural sector without paying taxes. The deleterious effects on government revenue may be
exacerbated by changes in migration: the tax may reduce the pressure ofmigration to the urban
sector, since the welfare of those in the urban sector is reduced by urban taxation, and this may
reduce the aggregate consumption of the urban sector. An opposite migration effect arises if
the tax on the rural output is increased. These migration effects are studied in later chapters.
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that, if the existing taxes exceed that critical level, both city-dwellers and the
government may be made better-off by a reduction in the tax-rate. Urban
taxes above such a critical level are Pareto-inefficient. Equivalently, urban
food prices above some critical level are Pareto-inefficient.
For urban prices lower than the critical level there is a trade-off: a price
reduction makes urban workers better offbut reduces government revenues
(and hence reduces investment and the potential welfare of future generations). Similarly, for rural prices higher than the critical level,l, there is a
trade-off: a price increase makes peasants better off but reduces government
revenues. How the government should set the urban and rural prices will
then depend on value-judgements concerning the social desirability of future
consumption (investment) relative to that of current consumption in each of
the two sectors. Our subsequent analysis shows the following. First, if the
government, at the margin, values consumption in the urban sector as much
as it values investment or other public expenditures, then it should neither
tax nor subsidize food in the urban sector. Second, if the government, at the
margin, values consumption in the rural sector as much as it values investment, then it should neither tax nor subsidize the rural sector.
In the early stages of development it is presumed that investment is, at
the margin, more valuable than current consumption.3 For these cases we
establish that there should be a tax on both the urban and the rural sectors,
that is, the price paid to farmers should be below the international price,
and the price paid by consumers in the urban sector should be above the international price. This conclusion seems to contradict the policies pursued
by many LDCs, where there are food subsidies in the urban sector but taxes
in the rural sector.a
Further, in many LDCs real incomes in the rural sector are substantially
below those in the urban sector. In these cases the apparent inconsistency
of typically observed policies is even deeper. We show that if peasants are
worse off than urban workers, then with an egalitarian social welfare function (i.e. one which displays some aversion to inequality), the urban sector
should be subsidized only if the rural sector is subsidized. However, the converse is not true: it may be desirable to tax the urban sector while subsidizing
the rural sector.

The optimal magnitude of the taxes or subsidies depends, of course, not
only on the marginal valuation of investment relative to consumption in the
two sectors, but also on certain behavioural responses, in particular on the
price response of demand in the urban sector and the price response of the
agricultural surplus sold by the rural sector.
3 For simplicity, the present analysis focuses only on public savings as the 'investible surplus'. In the introductory chapters, we discussed how this analysis can be interpreted and enlarged to take account of private savings and investment in the rural and urban sectors.
a In later chapters, we shall attempt to assess whether this observed pattern can be accounted
for by some feature not included in the present simple model.
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In the following section we set up a simple model and derive these results.
We are able to describe the effects of price changes in the rural or urban
sector. We are also able to describe the optimal set of prices and taxes in
terms of two sets of parameters which respectively capture certain behavioural responses of consumers and producers, and the social marginal valuation of investment versus consumption.

4.2 e, SIMPLE MoDEL
We begin by considering an economy in which there are two aggregate commodities and two aggregate sectors. Food and food-related products are produced in the agricultural or rural sector (represented by the superscript r).
A generalized industrial good, which can be used either for consumption or
for investment, is produced in the industrial or urban sector (represented by
the superscript a). Both goods can be freely traded with the rest of the world.

The international price of the agricultural good in terms of the industrial
good (which is the numeraire) is denoted by P.
Agricultural Sector

The agricultural sector consists of homogeneous farm households whose
members decide how much labour to supply, given the prices at which they
can sell their surplus. We denote this price by p'. Clearly, the level of utility
which peasants can attain is a function of this price. We write the utility level
of a representative peasant as V'1p,1 .5 Some of the agricultural output is
consumed within the agricultural sector and the surplus is sold to the industrial sector or abroad. This surplus per peasant is denoted by Q. Since the
agricultural producers are assumed, at present, to be homogeneous, we assume that Q is positive; this assumption is relaxed in Chapters 8 and beyond where we incorporate rural heterogeneity. The surplus Q is a function of
the price which peasants receive. We denote the price elasticity of the surplus by
etOp=

dln Qldln P' '

Economic theory puts no constraints on the sign of efu. In particular, one
cannot rule out the case of a backward-bending supply schedule of surplus
where the substitution effect (that is, the effect of higher prices inducing
individuals to produce more for sale) is dominated by the income effect (that
is, the effect of higher prices making individuals better off, inducing them
to work less and to consume more of what they do produce). We focus attention on the empirically supported case in which an increase in price increases
5 The derivation of the indirect utility function, V\
/) , as well as of other key expressions
in this chapter. is summarized in the Appendix to this chapter.
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the marketed surplus (see the Appendix to this chapter). That is, e!90> 0. The
formulae below can, however, be reinterpreted for the case in which Ebo.0.
We assume that the government has very few policy instruments to influence peasants' behaviour; it cannot directly control their output or their con-

sumption. This, we believe, is the correct representation for most LDCs,
since much of the farming in these economies is done on numerous small
plots, and the ability of the government to monitor and control the actions
of peasants seems sufficiently limited so that only indirect incentives are administratively feasible.6 We also assume that complex pricing schemes are
infeasible. Non-linear pricing schemes, for example, in which the unit price
paid to a peasant depends on the amount he sells, not only entail large administrative costs but also typically induce underground (unaccounted) transactions. Accordingly, we restrict ourselves to schemes which pay a common
price to all peasants regardless of the quantities they transact.T
Industrial Sector

In contrast to the agricultural sector, we assume that there are many policy
instruments feasible in the industrial sector. In fact, the polar assumption is
made that the government has sufficient instruments so that the distinction
between direct and indirect control of production can be virtually ignored.
In many LDCs the government not only is the largest industrial producer
and employer, but also taxes private producers' profits and can sometimes
control their prices and quantities. Yet the above assumption of direct control is not completely satisfactory; though the government can tax profits,
for instance, it cannot impose a 100 per cent profits tax.8 In fact, questions
have rightly been raised as to whether the government can control its own
6 In any event, our present analysis does not deal with a collectivist agriculture or with an
agriculture based on government-managed parastatals. In these cases it might be feasible to
control rural consumption, but to assume that output can be directly controlled (as has been
frequently done in the planning literature) is, in our view, inaccurate.
7 It should be obvious that nonlinear tax-subsidy pricing schemes are better in the Pareto
sense than standard linear pricing, provided such schemes are feasible and they are costless (for
instance, they do not entail additional administrative costs). This is simply because in such cases
a nonJinear scheme provides more instruments to the government than does a linear pricing
scheme, and the government cannot do worse by having more instruments. By the same logic,
restricted nonJinear schemes, such as those implemented by quotas and rations, are desirable
additions to standard pricing provided these schemes are costless. In more realistic circumstances, the case for such policies is much weaker. For instance, for nonlinear schemes to be effective, they have to be accompanied by regulations which restrict resale. Such regulations not
only serve as an invitation to corruption, but also, if rigorously enforced, give rise to a variety
of bureaucratic inefficiencies. Yet governments do make some limited use of nonJinear schemes,
in particular for food rationing in the urban sector. See Sah (1987) for an analysis and comparison ofseveral such non-price instruments including queues. See Sah and Srinivasan (1988) for
an analysis of the distributional consequences of subsidized urban food rations, which takes
into account the economy-wide general-equilibrium effects.
8 There are good reasons for this. For instance, it is difficult to isolate pure profits from the
retum to capital, on the one hand, and from the return to entrepreneurial effort and risk-taking,

on the other.
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nationalized industries, let alone the multinationals.e Our assumption that
the government can control the industrial sector is made partly to simplify
the analysis and partly in order to dramatize the difference between the urban
and rural sectors. As we discuss later, this analysis can be modified for those
cases in which the government's control over the industrial sector is limited
and indirect.lo
The factory system enables workers to be monitored more effectively than
they can be in agriculture. At least hours on the job, if not effort, can easily
be monitored in factories. It has sometimes been argued that one of the main
reasons why the assembly-line system increased productivity was that it facilitated the monitoring of workers.
In the simple model analysed below, the government takes the urban
wage-rate, denoted by r./, as given, but it can control the price, p,, at which
food is sold in the urban sector. Thus, we write the welfare of an industrial
worker as t1p", w,). For expositional brevity, we assume that the number
of hours worked by an industrial worker, Lu, is fixed for technological
reasons.ll An industrial worker takes his income, wuLu, and the price, pr, as
given and decides how much food to consume. This quantity is represented

as x'(pu,wa). The price elasticity of urban food consumption is e!r=
dln x'ldln p', which is positive since consumption goods are assumed to

-

be normal.
Investible Surplus

The revenue currently available to the government for investment is the
difference between the value of industrial output and industrial wage payments,l2 plus the net tax revenue from the quantity of food supplied by
farmers and the quantity of food purchased by urban consumers:

I = If (Y - w"L") + (P - p')NQ(p,) + (p" - P) Nxu(pu,
Profits of
Rural Tax
Urban Tax
industry
revenue
revenue

wu)

(4.1)

e For an analysis of the limited ability of governments to discipline public enterprises in LDCs,
and Weitzman (1991).
We often anthropomorphize the government, speaking of it as if it were a single individual.
In fact, it is a complex set of institutions, with individuals in different positions delegated certain
rights and responsibilities, with certain interests which they pursue that may not coincide with
someone else's conception of the public interest. For instance, nationalized industries often pay
their workers above market wages. Whether this increases inequality (by increasing the disparity
between such workers and comparably skilled workers in private industries) or decreases inequality (by reducing the disparity between such workers and more skilled workers in private
industries) depends on one's point of view.
ll The analysis corresponding to variable labour hours of workers in the urban sector can
be easily worked out, by specifying that workers can work the number of hours they wish, and
that a worker's labour supply is given by L'(tr", l). An analogous formulation can be used if
workers are rationed concerning the maximum number of hours they can work.
12 An assumption here is that the government has suflicient power to appropriate all
nonsee Sah

l0

economic industrial profits.
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where N' is the number of peasants, Nu is the number of industrial workers,

and Y is output per industrial worker. (For a derivation of (4.1) see the
Appendix to this chapter.) Though we use the symbol lthroughout this book
to denote the investible surplus, as we have explained in the introductory
chapters, it is not assumed that the entire surplus is necessarily spent on
productive investments.

4.3 ANALYSIS oF

CHANGES IN AGRICULTURAL
AND INDUSTRIAL PRICES
P ar e t o-

Impr ov ing P ric e Reforms

There are three groups in our model: peasants, industrial workers, and the
government, which represents future generations through its control of the
investible surplus. For each value of I and pu, one can calculate feasible
combinations of Vr, Vu, and / (see Fig. 4.2). We frrst show that certain price
changes can make all groups in society better off.
Note that an increase in rural food prices makes the peasants better off.
It does not affect industrial workers since the price they pay for food can
be set independently.l3 Thus, a change in the rural price affects investment
only through the tax revenue from rural surplus. Specifically, a higher rural
price lowers the tax revenue on the existing rural surplus, but it increases
the tax revenue because, given a positive price response of the rural surplus,
the rural surplus becomes larger. The condition under which a higher rural
price leads to a larger investible surplus (that is, dl/dp' > 0) can be obtained
by differentiating (4.1) with respect to p'.t4 The condition is

p' < Pl(l + lletgr) =1.

(4.2)

Thus, if the food price in the agricultural sector is less than p,,then a price
increase is desirable, since it will not only improve the welfare of peasants
but will also increase government revenue, without affecting the welfare of
industrial workers (see Fig.4.l). This is an example of what is referred to
as a Pareto-improving reform.
13 This independence occurs because the economy is open

to external trade. Ifthe economy

is closed at the margin, a Pareto-improving price reform involves simultaneous changes in rural
and urban prices, unless the government has additional instruments ofcontrol (see ch. 6 below).

g = r'l <, - r,*p' 4+dp, t' ''dp,-]sl= *nl=Lo'P
Qaf '1l

=*aI7,'*-,]
l"

I
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Ftc. 4.2 UTrLtry PossrsrlrrlEs Scngour-e
If

current prices are such that the society is at
price reform is possible.

It

a

point such as D, then a Pareto-improving

is also clear from (4.2'l that

1t

P'

That is, the critical price level,1, is lower than the international food price.
A simpler statement of the above reform rule is possible in terms of taxes.
Let f = (P - p')/p'denote the tax-rate on food in the rural sector. Then, an
increase in the rural food price is Pareto-improving if

t'>

llefu

(4.2a)

That is, if the current rural food tax-rate exceeds the inverse of the price
elasticity of the rural surplus, then an increase in the rural food price is
Pareto-improving.
Similarly, a decrease in the urban food price makes the industrial workers
better off without affecting the peasants. It increases government revenue if
dlldpu < 0. From (4.1) the corresponding conditions are:
(c) the urban demand elasticity of food is larger than unity, and (b)
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- lleyrl =Vu.

(4.3)

That is, if the demand elasticity is larger than unity and if the urban food
price is above pu, then a decrease in the urban food price is desirable for
society.l5 Lowering p' in this case raises investible surplus and improves the
welfare of urban workers, while leaving the rural sector unaffected. Note,
however, that if the urban demand elasticity of food is less than unity, then
raising p! lowers the welfare of urban workers and increases the investible
surplus. In this case, there is always a trade-off between the welfare of urban
workers and the size of the investible surplus.l6 The statement of the above
reform rule is, once again, simpler in terms of taxes. lf t'=(pu- P)lpu denotes the tax on food in the urban sector, then a decrease in the urban food

if

price is Pareto-improving

tu >

l/e!,

$.3a)

.

That is, if the urban food tax exceeds the inverse of the price elasticity of
urban consumption, then a decrease in the urban food price is Paretoimproving.
We have thus derived two rules for price or tax reform, which are Pareto-

improving:

l. If the price of food in the rural sector is less than 1, then the price
should be increased, at least to the level l.

2. Ifthe

price offood in the urban sector is higher thanp', and the price
elasticity of demand is greater than unity, then the price should be
lowered to at least 1r.

These rules of price reform have several virtues. First, they identify a lower

limit for the rural food price and an upper limit for the urban food price.
Second, they allow the questions ofreform in the rural and the urban prices
to be addressed independently of one another. Third, the use of these rules
requires very little information. Apart from the world price, only demand
and supply elasticities are needed. The rules do not require social weights
on different individuals' gains and losses, which will be needed to implement
optimal prices. Moreover, the value of the behavioural parameters (that is,
the elasticities of demand and supply) which are needed to use these rules
15 Expression (4.3) is derived from the following derivative:

="'l (/- P)Y*,'1=
3
*-,.l
dpu
dl j r','(tLzll x"d/ )

L'

= N,

*"(!--t-.r, * rl= N, r,(:.1,

[P'

16 See. however. the modifications
productivity effects of price changes.

)

v"

-.10

*,).
)

of this conclusion described below, which arise due to
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of reform (as well as other rules for Pareto-improvement which we will derive
later) are those associated with the current equilibrium, which can be calculated from the local properties of the demand and supply functions. This
should be contrasted with the optimal pricing rules discussed below in which
the relevant elasticities are evaluated at the social optimum. To do this, one
needs to know the global properties of the demand and supply functions.
In addition, these rules hold in models more general than the one considered above. The main conditions required are

!Y', g and 9v'.
dpu

dp'

tt.

(4.4)

Interpret, for instance, V' and I/'as representing the aggregate welfare of
the entire group of peasants and industrial workers, respectively. Then (4.4)
implies that the aggregate welfare of peasants increases if the price of their
output is increased, and that the welfare of industrial workers decreases if
the food price they face is increased. So long as these conditions are satisfied,
the above rules of price reform continue to hold.
For instance, the rule for reform of the urban food price holds regardless
of the distribution of income among industrial workers. Similarly, the rule
for reform of the rural food price holds no matter how agricultural land is
distributed among peasants, provided there are no peasants who are significant net buyers of food. Of course, when there is inequality in, say, land ownership, labour services will be bought and sold. Then, a change in p' affects
the rural wage. We show that even in such a disaggregated model of the
rural sector, our present conclusion holds under plausible circumstances (see
chapter 8). Moreover, as we shall see later, these rules of reform can be extended in a straightforward manner when prices affect individuals' productivity, and when there is migration between the two sectors.
The main point we wish to establish in this section, however, is not that
the rules of price reform derived above are valid in every circumstance (of
course, they are not if the economy is very different from the present model),
but that one can often determine a set of rules to identify those price reforms
which improve the welfare of all groups in society.
We

lfare- Enhanc ing Price Reforms

We showed above how only the knowledge of the elasticities of rural surplus
and urban demand is sufficient to weed out inefficient pricing policies. However, the above rules do not distinguish between numerous pricing policies
which are efficient. A choice among these policies necessarily entails tradeoffs between the interests of peasants, industrial workers, and future generations. In this section, we show how to analyse these trade-offs. To do this,
we employ the following Bergson-Samuelson welfare function to aggregate

individuals' utilities:
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N'W(V') + NW(V")

(4.5)

,

in which W(V) is the social welfare function defined over an individual's
utility level, and this function is increasing and concave in V.r1 Aggregate
social welfare is the social welfare of the representative peasant times the
number of peasants plus the social welfare of the representative urban
worker times the number of urban workers. This social welfare for all periods
from now up to the relevant future is discounted to the present, using some
discount rate. The maximization of this discounted aggregate social welfare
is the same as the maximization of

g=y+61

(4.6)

where 6 is the social value of marginal investment.l8 using derivatives of
with respect to pr and pu,te it is easy to show that

r/

17 Ifsocial wellare is not anonymous between rural and urban individuals (that
is, the social
welfare imputed for an individual depends not only on his utility level but also his location),
then the function Wwillbe different in each ofthe two sectors.
18 Expression (4.6) represents current national income
in utility terms. See Arrow and Kurz
(1970) for a standard exposition of this Hamiltonian formulation. The results presented in this
chapter hold at every point in time. The same formulation can also be employed to trace the
path of optimal prices and other variables over time. We assume here that investment is employed to increase the capital stock in the industrial sector. Alternative specifications of the
investment allocation can, however, be easily examined. For instance, our pricing rules remain
unchanged if government revenue is partly invested in technological innovation or in creating
rural infrastructure, but the government cannot directly levy user fees.
le The derivatives are obtained, using nn. 14 and 15, as iollows:
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In the above derivations, we have used the fact that dV'Dp, =)urQ and dvudpu - - l,uxu. For
details. see the Appendix to this chapter. We assume that pr and p! are positive. From (4.9),
p'is positive if erqp> p'l6- l. we expect this condition to be met in LDCs at early stages of
development since the social weight on investment is likely to be higher than that on rural
income. From (4.l0), ytu > 0 if elp > I - BUl6. This condition may nor always be met, especially
if the urban demand elasticity of food (with resp€ct to price) is very small and if the govemment
does not care about the industrial workers (that is, if pul6 is close to zero). If pr < 0, then the
urban price should be increased. Note, however, that the present model abstracts from effects
of prices on workers' productivity. As we shall see, increasing the urban price beyond some
level would not be desirable when these productivity effects are taken into account, even ifthe
govemment does not care about the welfare of industrial workers.
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(4.10)

),

= l'(a WDV| ) is the social marginal utility of income to a worker in sector
i, and l,t is the (positive) private marginal utility of income to a worker in
Bt

sector i.

Expression (4.7) implies that social welfare is increased by increasing or
decreasing the rural food price depending on whether the current price is
lower or higher than Ppr. A similar rule for changing the urban food price
is given by (a.8). These rules are more detailed than those we obtained earlier.
This should not be surprising as rules (4.2) and' (4.3) were limited to Paretoefficiency considerations only. The present rules, being concerned with the
question of social welfare, require more information. Specifically, they need
two social valuation parameters (the social weights associated with rural and
urban incomes relative to the social weight on investment) in addition to the
two behavioural parameters (e'* and ei) which were needed for our earlier
rules of reform.

Interpretation. The critical parameters in the price reform rules (4.7) and
p' and p'. From (4.9) it is clear that if the social marginal value of
consumption in the rural sector is less than the social marginal value of
investment, then pr is less than unity. Similarly (4. l0) shows that if the social
marginal value of consumption in the urban sector is less than the social
marginal value of investment, then p' is greater than unity. In these cases:
Social welfare can be increased by: (a) increasing urban prices if they are
below international prices, or (b) lowering rural prices if they are above
international prices.
(4.8) are

Egalitarian Price Reforms

If

the social marginal utility of income to rural workers is greater than that
for urban workers (i.e. F' > p'), then we can derive a condition for the prices
(or taxes) in the urban and rural sectors such that if this condition is not
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satisfied, then there exist potential price reforms. These price reforms involve
an increase in the rural as well as the urban price which leaves investment
unchanged, but raises social welfare.
To derive this rule, recall that t, = (P pr)/p, denotes the tax on food in
the rural sector, and tu =(p,- P)lp" denotes the corresponding tax in the
urban sector. The effects ofprice changes on the investible surplus are given

-

(see

fn.

14 and 15) by

#=

*'Q|'rbp- t)

""d

#-

t{ufl(r -

tuerp).

(4.1l)

We assume that the possibilities of Pareto-improving price reforms (see the
previous section, especially expressions (4.2a) and (a3a)) have already been
exhausted. That is, current prices are such that the first expression in (4.11)
is negative and the second expression is positive. Equivalently,

| und /,a I
t'< Eb,
elp

(4.t2)

Next, we determine the increase in the rural price, with a corresponding
increase in the urban price, which

will leave the investible surplus unchanged.

From (4.11),

| _iL=_{:'ebe-.1!!,Q >0.
fq4) =--!4_
dpr' |pu (l - t'ei)Nx'' -'
ldp' )t

(4.r3)

The positive sign of the above expression follows from (4.12).
The effect of such a price change on social welfare is given by

=y*+e)

**"p,(y)
lor, ),

f4d) ipr ' Qpu
= N,ep,_
"
" ^"
lao' ) tlay 1,- '"

s.A)

Substitution of (4.13) into (4.14) yields

W),=ra

[o'

Now recall (4.12) and that ff

t

.P'!*eG)

(4. r 5)

F'. It follows from (4.15) that

far) > 0 if tre,no V, ),

tueye> 0.

(4.16)

This result has some useful implications. We assume that the government
revenue collected is positive. Then there are two possible reforms:
(a) Suppose t'> 0 and ,u< 0. In this case (4.16) shows that an increase in
the rural as well as the urban food price will improve welfare. That is, if the
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rural sector is being taxed and the urban sector is being subsidized, then a
reduction in the rural tax and a reduction in the urban subsidy is desirable.
(b) Suppose t'> 0 and /r> 0. In this case (4.16) shows that an increase in
the rural as well as the urban food price will improve welfare, as long as the
ratio of current taxes, trltu, exceeds the ratio of the elasticities in the two
sectors, E!,/elar

These rules, like the previous rules for price reform, are remarkably
parsimonious in their informational requirements. They require, at most,
knowledge of the two price elasticities, in addition to the qualitative valuejudgement that the social marginal utility of income to a rural worker
exceeds that to an urban worker. We suspect that in practice many instances
can be found where current prices can be reformed using condition (4.16).
Optimal Prices
The optimal prices are those at which the possibilities of reform have been
fully exhausted. Diagrammatically, the optimum represents that point on
the utility possibilities surface (see Fig. 4.2) which is tangent to the social
indifference curve. An immediate consequence of rules (4.7) and (4.8) is that
the optimum is represented by

P' = Plt', and
pu

=

PPu.

(4.t7)
(4.18)

We have thus obtained optimal pricing formulae of a remarkably simple

form in terms of the welfare weights and the price elasticities. The optimal
price in the agricultural sector depends only on the social weight on the income of peasants (relative to investment) and the price elasticity of agricultural surplus. Similarly, the optimal price in the industrial sector depends
only on the social weight on the income of industrial workers and the price
elasticity of their demand for agricultural goods.
The above results have some natural implications. In the early stages of
development, the social weight on investment might be thought to exceed
those on private incomes, that is, 6 > p' and 6 t p'. In this case:
(a) Peasants should receive less than the international price of food, and
city-dwellers should pay more than the international price of food. That is,
both sectors should be taxed.
(D) A higher elasticity of agricultural surplus should imply a higher price
paid to peasants. This is because the marginal decrease in the public revenue
from a price increase is smaller. Also, a higher demand elasticity of food in the
industrial sector should imply a lower price charged to city-dwellers. This is
because the marginal increase in the public revenue from a price increase is
lower.
(c) The smaller the social weight on peasants' income, the lower the price
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in the agricultural sector should be; the smaller the social weight on citydwellers'income, the higher the price paid by them should be. More generally, a sector should be subsidized if and only if its social weight exceeds
that of investment.
(d) Even if the government is unconcerned about the welfare of peasants
and city-dwellers, there is a limit to the amount of surplus it can extract.
Investment-maximizing prices are obtained by using (4.17) and (4.18), and
by setting p'/6 = 0 in (4.9) and (4.10). It is easily verified that the investmentmaximizing rural and urban prices aref and f, respectively.
A special case of the relationship between the investible surplus and the
rural price is depicted in Fig.4.l. In general, this relationship need not be
strictly concave. However, if the elasticity erqp is not greatly sensitive to the
rural price p' (within the range of prices under consideration), then it can
easily be shown that t has a single peak with respect to p'. The more general
point, that there is an upper limit to the investible surplus that can be extracted by changing p', holds even if t has multiple peaks with respect to pr.

Implicil Tax-Rqte
The optimal pricing formulae derived above can also be stated in terms of
tax-rates. Recall that

t,=(P-pr)lp,
on the output of peasants. If we denote

is the tax-rate
the food output and
the consumption of a peasant by X and x', respectively, then the marketed
surplus per peasant is Q = X - x'. Further, if we define

E'xp=dln Xldln

f

and e!, = - dln x'ldln P'

as the price elasticities of food output and consumption of a peasant,2O then
the surplus elasticity can be expressed as
elgo

=

(l

+ a)

e'yo

+ ae'ro

(4.1e)

,

-

where a x'lQ is the ratio of peasants'consumption to their marketed surplus. Using these definitions, the optimal rural tax-rate is obtained from (4.9)
and (4.17) as

=L
t,=P-P'=(
- Pr ,-q)l. 6 J (l + a) elvo+ ae"o

=['-$H

$20)

The corresponding expression for the optimal urban tax-rate is obtained
from (4.10) and (4.18) as
20 Since the choice of peasants' labour hours is endogenous, the elasticities
not the standard partial elasticities in which income is held constant.

ErxD

aDd

er.D,
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*=7=-[' g)+

(4.20',)

The above expression for the tax-rate has some similarities with those in
the traditional tax literature, but there are also some important differences.
According to (4.20) the magnitude of the tax-rate is inversely proportional
to the price elasticities of output and consumption. This dependence is
similar to the one which was suggested in some of the earliest writings on
taxation, for example, those by Ramsey (1927) and Pigou.2l However, there
is a basic difference between the present policy problem and the standard
taxation problem in which production and consumption decisions are made
separately by frrms and consumers. In the latter case, the relative roles played
by output and consumption elasticities depend heavily on the government's
taxation of profits. The output elasticity does not appear in the tax formula,
for example, if profits are entirely taxed away (see Stiglitz and Dasgupta
1971, and Atkinson and Stiglitz 1980, p. 467).
In the problem currently under consideration, it is nearly impossible for
the government to distinguish between producers and consumers within the
agricultural sector, since peasants are simultaneously producers as well as
consumers. The key elasticity is therefore that of marketed surplus. Even
though this elasticity can be restated in terms of output and consumption
elasticities, as in (4.20), it is the combined effect that matters. This should
not be surprising. In the formulations of standard general-equilibrium
models what matters is the net trade: for farmers, this is just their marketed
surplus.

Reform Analysis versus Optimal Pricing

An important qualification in implementing the optimal pricing formulae of
the type obtained above is that we require knowledge of the values of the
relevant parameters at the optimum. If we believe that we may be at some
distance from the optimum, then the values of the elasticities as well as the
welfare weights at the optimum may be quite different from their values at
the current equilibrium. Thus, given the paucity of data, and the possibly
quite non-linear nature of the relevant functions, it may not be possible to
estimate the values at the optimum on the basis of currently available information.
This observation has led some economists to conclude that the appropriate
policy is a sequence of gradual reforms, or to argue even more strongly, that
only 'reform' analysis is relevant. However, such a view ignores an equally
important aspect of policy: that changes in policy are costly. Firms and

2l In Pigou's formula, the magritude of the tax-rate is proportional
demand and supply elasticities (see Atkinson and Stiglitz 1980, p. 467).
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consumers need to know which policies are likely to prevail in the future if
they are to make reasonable economic decisions. There are significant costs
associated with uncertainties concerning future government policies. There
are, furthermore, significant costs associated with frequent policy changes.
These include not only the direct governmental costs of implementing them,
but also the indirect costs imposed on consumers, firms, and peasants in

adapting to them, as well as the transitional distortions induced by individuals attempting to take advantage of differential tax-rates at different moments. Thus, 'optimal policy' does not always entail a process of continual
revision, but rather a careful balancing among the factors we have identified.

4.4 pnIcE-PRoDUCTIVITY

EFFECTS

Several hypotheses have been advanced in the recent literature which
contend that the wages received by workers affect their net productivity.
Among the sources of this relationship which have been discussed are the
effects of wages on the nutrition (and hence health), quality, effort, and
turnover of workers. A fuller description of these effects is postponed until
Chapter I l. However, it is useful at this stage to see, in a preliminary manner,
the impact of these effects on pricing and taxation.
Past analyses of the effect of wages on productivity have been conducted
in an environment of fixed prices, and it has been argued that productivity
increases with wages, at least up to a point. One of the contributions of this
book is to describe a crucial generalization of this hypothesis which implies
that prices may affect the productivity of workers, for economic reasons
analogous to those underlying the effect of wages on productivity. This
generalization is especially important in the context of the analysis of
taxation and pricing policies, because it emphasizes the price-productivity
effects of these policies, in addition to their other consequences. We provide
here a simple framework within which to assess such effects and to examine
their consequences for the analysis of taxation and pricing.
The output of an industrial worker is represented as
Y

=

Y (k,

L', pu,

wu)

(4.21)

where the first two arguments on the righrhand side of the above expression
represent the conventional inputs, namely capital, k, and labour hours, Z',
per worker. The last two arguments represent, in a reduced form, the effects
of urban prices and wages on the net output per worker. We define

6p- -

dln Y
dln pu

(4.22)

as the elasticity of output with respect to the urban price. For expositional
brevity, we assume that op is positive, that is, that a higher food price lowers
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productivity. This assumption is a natural counterpart of the standard assumption that productivity increases with the wage in an environment of f-rxed
prices.

The consequences of incorporating the above price-productivity effect on

the rules for price reform and optimal prices are quite intuitive. The effect
of an increase in the urban food price on the investible surplus is now given
by the following expression (which generalizes the expression derived in

n. l5):

ffi=*"1#.(p'-P)#.-l
(P-ou

N'Yl * a\'l'
-)l
Eie+ |
=;;
-oo
efL
)).

where
g1t

= puxulwuZ'

Tu

=wuLulY

(4.23)

= share of urban workers' income spent on food, and
= share of urban workers'income in urban output.

The corresponding modification required in our earlier results can be seen
from the following illustrations.
(a) Pareto-inefficient pricing:

#'o n
p.>P/[,-[,

elo'|

-ffi')fif=o '

o

-*r,

(4.24)
(4.2s)

As in (4.3), any price above pu is Pareto-inefficient. A comparison between
(4.24) and, (4.3) immediately reveals that this critical level is lower when
price-productivity effects are taken into account. This is what we would expect because there are productivity gains associated with a lower urban food
price. Also (4.24) shows that in order for the above Pareto reform to hold,
the urban demand elasticity no longer needs to exceed unity. The modifred
condition, (4.25), would be satisfied at sufficiently high urban prices (where
we would expect op to be large) even if elo is small in magnitude.
(D) Other reform rules and optimal prices:
Recall the reform rule (4.8) that an increase or a decrease in the urban price
improves social welfare depending on whether the current price p, is less
than or greater than Pp'. Also recall the expression (4.18) for the optimal
price: p"- Ppu. These results now hold with22
22 As before (see

n. l9), we assume that p, > 0. This implies, from (4.26):
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Once again, a comparison of (4.26) with the earlier expression (4. l0) points
to the desirability of keeping the urban price lower than what would have
been desirable in the absence of price-productivity effects.

APPENDIX
In this appendix, we present the essential details of the model analysed in this chapter.
Some of these details are also helpful in the next two chapters.

Agricultural Sector

I

is the agricultural land per peasant. The output of the agricultural good per peasant
is X = X(A, tr), where l,r is the variable number of hours a peasant works. (xr, yr)
denotes a peasant's consumption of agricultural and industrial goods. Q: X-x'is
the surplus of the agricultural good per peasant. Q is positive. pr represents the rural
price of the agricultural good in terms of the industrial good. A peasant's budget
constraint is

Y'

(4.At)

y', L').

His indirect utility level, denoted by

p' Q=
A

peasant's utility function is U/1xr,

V'(p,), is obtained from

v'(p')=

max

:

(J'+

?r'

.{, y', L'

Ip' lx(A, t')- *1- Yl

(4.A2)

The envelope theorem yields
dVr ldPr

=7rq

(4.43)

where l,' is the positive marginal utility of income of a person in sector i.
To understand why the sign of the surplus elasticity, Ebp = dln Qldln pr, is not predictable from the standard restrictions on the utility and production functions, we
must hrst consider the simpler case in which a farmer faces a fixed market wage and
buys or sells labour services. There are then three effects on the surplus of an increase
in pr: output increases because its price is higher; consumption increases because the
net profit or rent from land is higher (we assume here that the agricultural good is
normal); and consumption decreases because the price of the consumption good is
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higher. The overall effect is, therefore, ambiguous. In our present model ofa peasant
working on his own farm, there is an additional source of ambiguity: the 'implicit
wage', pr axlaLr, is also altered by an increase in pr, and the sign of the resulting
effect on the surplus cannot be predicted on the basis ofthe standard restrictions on
the utility function and the production function. Thus, for instance, labour supply
curves may be backward bending. An extensive empirical literature suggests, however,
that farmers' surplus is positively related to the price of the surplus. An early study of
economy-wide surplus is by Behrman (1968); a collection of recent micro-econometric
studies offarm household behaviour is by Singh, Squire, and Strauss (1936).

Industrial Sector
An industrial worker's consumption is denoted by (xu, yu),and his wage-rate
labour hours are wu and Za, respectively. His budget constraint is thus
puxu+yu=wuLu.

and

(4.A4)

The indirect utility of an urban worker, Vu(pr, wa), is defined by
Vu(pu, 1'su1=

max:

x",
where

y

Uu +

M

(wuLu

-

puxu

-

yu1 ,

(4.4s)

U'=Uu(xr,y",Lu) denotestheworker'sutilitylevel.Theenvelopetheorem

vields

dv'Dp, = -}r,uxu

(4.A6\

Investible Surplus
We hnally derive expression (4.1) for the investible surplus. If I, and 7, denote the
net imports of agricultural and industrial goods respectively, then trade balance
implies
Tv=

-PT,

,

(4.A7)

where P is the fixed international terms of trade. The investible surplus, defined in
terms of the industrial good, is

I=N'Y-N'yr-NuyutTy,
where

IZ

(4.A8)

is the output of an industrial worker. Substitution of (4.A1), (4.A4), and

(4.A7) into the preceding expression yields (4.1).

5

THE PRICE SCISSORS IN
OPEN ECONOMIES
5.1

TNTRoDUCTToN

The analysis of the preceding chapter assumed that the government has the
ability to maintain separate sets of prices in the urban and rural sectors.
Obviously, if transportation costs between the sectors are low, then the
presence of large price differences between the two sectors would provide
strong incentives for tax arbitrage. For instance, if the urban price is higher
than the rural price, an underground market might develop through which
farmers would try to sell directly to the urban sector, capturing the difference
in prices. Similarly, if the urban price is lower than that in the rural sector,
farmers may have an incentive to tranship, that is, buy food in the urban
sector and resell it back to the government at a higher price. Rationing of
food in the urban sector may serve to alleviate the latter problem, but not
without incurring significant administrative costs.
Some tax evasion of the kind described above is inevitable. If it is very
extensive, government revenues will be significantly less than what was
intended, and the legitimacy of the government (or at least of its tax-pricing
policies) may be called into question. In any event, it is clear that the problems associated with maintaining different sets of prices in rural and urban
sectors imply that some LDC governments may be constrained to having
the same set of prices in both sectors.
The problem of the government in these circumstances is similar to some
of those faced by the British Government after the Napoleonic wars and by
the American government prior to the Civil War. In the former case, the
question was whether the Corn Laws, which raised the price of agricultural
goods above the international price, should be repealed. In the latter case,
the question concerned how high tariffs on industrial goods should be.
Similar problems were also faced by the Soviet government during the
pre-collectivization period, when an important question was to what extent
prices should be twisted to squeeze the peasant sector. In fact, the term'price
scissors' originated in the Soviet debate where it was extensively employed
to represent the ratio of the price of industrial goods to the price of agricultural goods. The ratio under consideration was an economy-wide one.
Setting different ratios in the rural and urban sectors (as was done in Chapter
4) was considered infeasible or costly, given the limited administrative
capacity of the Soviet state at that time.
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It should be apparent that in a general-equilibrium model, it makes no
difference whether the price of the agricultural good is raised or the price of
the industrial good is lowered. Likewise, the effects of a tariff on the import
of industrial goods are analogous to those of a tax on the export of agricultural goods.lThus the consequences of these equivalent policies can be
analysed in a simple modification of the basic model of Chapter 4.2 The key
difference is that now there is a single set of prices in both the urban and
the rural sectors. We continue to model the economy as an open economy.
The case of a closed economy is more appropriate for understanding the
Soviet industrialization debate as well as the pricing and taxation policies in
some but not all of today's non-socialist LDCs. The latter case will be analysed in the next two chapters.

5.2

EFFECTS oN THE INVESTIBLE SURPLUS oF
CHANGES IN THE PRICE SCISSORS

Let the economy-wide price of the agricultural good (in terms of the industrial good) be denoted by p. Recalling the notation of the previous chapter, this
implies: p = p' = p'. Then the investible surplus can be expressed as

I = N' (Y -

wuLu) + (P

- p) (N'Q - N'xu) .

(5.1)

That is, the investible surplus equals profits in the urban sector plus revenues
from export taxes or import duties.
For later use, we define 0 = (Nuxu - N'Q1/N'x, to be the net import of the
agricultural good expressed as a fraction of urban food consumption. A
negative (positive) 0 implies that the country exports (imports) the agricultural good. Also, I > 0, because it is assumed that the rural sector's surplus
of the agricultural good is always positive. Another symbol which we shall
use extensively is the tax- or subsidy-rate t = (P - p)lp.Note an interesting
feature of the present problem: if one sector is being taxed then the other
sector is being subsidized. If r is positive (negative) then the rural sector is
being taxed (subsidized) and the urban sector is being subsidized (taxed).
The effects of a price change on the investible surplus can be ascertained
by differentiating (5.1) with respect to p:

g=dp

(N'o- N\,'t+

We rearrange this derivative

(p

- 'lp\(

r'Pdp

N'+4
dp))*

"'{.op

as

I Such equivalences are not always recognized. For instance, as we noted earlier the framers
of the US constitution were not cognizant of some of these equivalences.
2 We are abstracting here from the differences in the administrative costs associated with
policies which are otherwise equivalent.
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where oo = - Eln Yldln p is the productivity effect of a change in price,
g( = pxulwuLu is the share of urban workers' income spent on food,
T'=t*LulY is the share of wages in urban output, ebp=dln Qldln p > 0 is
the price elasticity of agricultural surplus, and e4, = -?ln xuldln p > 0 is the
price elasticity of urban food consumption.
There are three distinct effects of raising the terms of trade, p. These effects
can be seen in the three terms within the brace brackets on the right-hand
side of (5.2). First, a higher domestic price of the agricultural good decreases
or increases the tariff revenue depending on whether the country is currently
an exporter or an importer of this good. Second, a higher price implies a
larger rural surplus and a smaller urban demand and, hence, a larger net
export (or a smaller net import) of the agricultural good. As a result, the
net tariff revenue increases if the current domestic price is lower than the
international price of the agricultural good, and the net tariff revenue decreases ifthe converse is the case. Third, a higher price reduces the investible
surplus because of its deleterious effects on productivity.3
The overall impact of the terms of trade on the investible surplus depends,
of course, on the combination of the above effects. However, we would expect that lowering the terms of trade below some level lowers the investible
surplus. At a low p, the rural surplus will be small and the urban demand
large, and the country would be importing food (that is 0 > 0 at a sufficiently
low p). Also, by definition, the domestic price would be below the international price (so, I > 0). For specific results of this kind, we derive the

following expression from (5.2):

if
9'-0.
,-?*ft'
p <(l-0)Et2p+ekp
dp.-' -- t=P-p,

(5.3)

To see some of the implications of the above expression, assume that the
price-productivity effect is negligible (that is, o1a\uis close to zero). Then
it follows from (5.3) that:
If the country is currently an importer of the agricultural good and if the
current domestic price is lower than the international price, then a price increase would increase the investible surplus.
Conversely:
If the country is currently an exporter of the agricultural good and

if the

current domestic price is higher than the international price, then a price
decrease would increase the investible surplus.
3 The nature of this effect may be different if urban wages increase as a result of higher
prices. Here we ignore such induced changes, and assume that the urban wage remains unaltered
in terms of the (numeraire) industrial good. See ch. l0 for a detailed discussion.
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5.3 wELFARE EFFECTS OF CHANGING
THE PRICE SCISSORS

It is clear that in the present set-up, a change in the terms of trade has
opposite effects on the welfare of those in the rural and urban sectors. Those
in the rural sector gain from an increase in the price ofthe agricultural good,

that

is,

)vr
vt_ =)yre > 0,
dp

whereas those in the urban sector lose, that is,

Q!'=-7yur,.g.
dp

As before, therefore, we evaluate social welfare using the Hamiltonian

H=N'W(V'\+NW(V')+61,

(5.4)

where N'W(V') + N"W(V") is an additive Bergson-Samuelson social welfare function representing society's valuation of current consumption, and
6 is the marginal social evaluation of investible surplus. Differentiating (5.4)
and using (5.2), we obtain
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(s'5)

where, as before, pi is the marginal social utility of income to an individual
in the i-th sector.
We analyse the above expression in the neighbourhood of non-intervention (that is, at I = 0) and under the assumption that the social weight on
investment exceeds the weights on current incomes (that is, 6 is larger than
B'and p). Expression (5.5) can then be rearranged as

#.oiro'?F'
We call attention to four

T#.*+,

(s.6)

cases.4

(a) First consider an economy whose natural comparative advantage is
in agriculture; that is, 0 < 0 at t = 0. Then (5.6) shows that a small
increase in the price of the agricultural good would increase social
welfare only if rural incomes are so low relative to urban incomes that

the marginal social utility of rural income exceeds, by a significant
amount, that of urban income.
4 In evaluating (5.6) or (5.7), presented later, it should be emphasized that the variables on
the right-hand side, including 0, are themselves functions of p. They are not, in general,
constants. As p changes, 0 might even change sign, the country being an importer of food at
low p and an exporter at high p.
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it can be shown that if the natural advantage of the
economy is in industrial production, and if productivity effects are not
significant, then a small decrease in the price of the agricultural good
would increase social welfare only if rural incomes are sufficiently

(6) Conversely,

to urban incomes. This conclusion would only be
if there were large price-productivity effects.
(c) In the absence of productivity effects, if the country's external trade
large compared
reversed

is negligible, then whether agriculture or industry should be taxed depends on whether incomes in the rural sector are higher or lower than
those in the urban sector.

(d) If the urban wage level is such that 0'=

F , and if external trade is
negligible, then, because of price-productivity effects, the agricultural
sector should always be taxed.

Thus, in light of the present simple model, whether the imposition of tariffs
on industrial imports in pre-Civil War America was or was not an unreasonable policy, given an egalitarian social welfare function, depends primarily
on the magnitudes of the differences in incomes between the two sectors and
the relative importance of international trade.5

5.4 opuMAL PRrcE scrssoRs
It is now an easy matter to

P-o
l=-=

solve for the optimal price, or the optimal tax:

E_011;o)_o+
o

p

(l

o

-O)

{U.rb

o,
dr^{:

(5.7)

Of course, the variables on the right-hand side of the above expression are
all evaluated at the optimal tax-rate. We thus obtain the following result for
the case in which, at the optimum, agricultural exports or imports are a small
fraction of urban food consumption, and in which productivity effects are

not significant:
,=

(B'-

P)16

ebp +

.

(5.8)

EYp

In these cases, food is subsidized (taxed) if and only if the individual income
in the rural sector is less (more) than that in the urban sector. The magnitude
of taxation or subsidy is determined by the social valuation of investment.

5 Note that a major justification for industrial tariffs is the infant-industry argument, which
has not yet been incorporated into our analysis. We agree with the general consensus that the
infant-industry argument is invoked far more often than is justified.
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5.5 CONCLUDING

REMARKS

Pricing policies in economies in which relative prices in the rural and urban
sectors must be the same involve a more complicated set of trade-offs than
in the case, discussed in the previous chapter, in which prices may be set
independently in the two sectors. In the present case, there is almost always
a direct conflict between the interests of the rural and urban sectors. In
addition, the calculation of the effects of the terms of trade on the investible
surplus must now take into account the simultaneous effects that price
changes have in each of the two sectors.
This chapter has contributed to an understanding of these issues in three
ways. First, we have identified intuitive conditions under which an increase
or a decrease in the price of agricultural goods leads to an unambiguous
increase in the investible surplus. The results show, for instance, that taxation
(subsidization) of the agricultural sector is inconsistent with the maximization of the investible surplus if the economy is currently importing (exporting) the agricultural good.
Second, we have provided qualitative conditions under which agriculture
should or should not be taxed. In particular, in many LDCs in which rural
incomes are much lower than urban incomes, and the natural comparative
advantage of the economy is in agriculture, there is some presumption
against a tax on the agricultural sector. On the other hand, if a plausible
case exists that the marginal social utility of income in the rural sector is less
than that in the urban sector (which would be the case if most of the
agricultural land was owned by plantations or large landlords, and if most
of the benefits of higher food prices did not accrue to farm-workers), and
the natural comparative advantage of the country is in industry, then there
is some presumption that in these cases the rural sector should be taxed.
Third, we derived a simple formula characterizing the optimal price scissors, expressed in terms of the price elasticity of urban demand, the price
elasticity of rural surplus, the price-productivity effect, and the magnitude

of international trade.

6

THE PRICE SCISSORS IN CLOSED
AND PARTIALLY CLOSED
SOCIALIST ECONOMIES
6.1

TNTRoDUCTToN

This chapter addresses the same issues that were examined in the previous
chapter but in the context of a closed economy. Before beginning the analysis, we need to address two questions:

l.

Why should it make any difference whether an economy is open or
closed?

2. Which

assumption is more appropriate for modern-day LDCs?

Closed economies differ from open economies in one critical way: in closed
economies, domestic demand for each good must equal the domestic supply
if markets are to clear. (In the literature on socialist economies, these conditions were sometimes referred to as material balance equations.) In the previous chapter, we did not have to worry about the demand for food equalling

its supply or the demand for manufactured goods equalling the supply of
them; there was a single, overall balance of payments constraint. This in turn
meant that the government could vary the price of food without varying
urban wages or some other variable in the economy. By contrast, in a closed
economy, if the government lowers the price of food, supply will decrease
and demand increase; to restore equilibrium, demand must somehow be decreased. In the model explored in this chapter, the primary way demand is
decreased is through lowering the urban wage. That is, a change in the price
of food is accompanied by a change in the urban wage. Underlying this equi-

librating mechanism is an assumption that the government has the ability
to change the urban wage. This assumption is appropriate for socialist countries rather than for non-socialist LDCs. We also investigate other equilibrating mechanisms.
The question of whether

it is more appropriate to model an economy as
open or closed does not, in general, have a definitive answer. No economy
is completely open-there are always some non-traded goods. The analysis
of the previous chapter assumed, of course, more than an open economy. It
also assumed that import and export prices were identical and fixed. This
assumption is also not quite accurate. There are goods for which the difference between the import and export prices is large. Most countries exporting
goods other than primary products believe that they cannot sell an arbitrarily
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large amount of their exports at a fixed price. Even for agricultural commodities, markets must be cultivated,l and governments often commit many resources to doing just that.
At the same time, neither is any economy completely closed. Most countries can make up for some part of a food shortage by importing food. What
is critical, however, is not the level of trade (say, relative to the national income), but the ability of the government to change the level of trade at the
margin. If the government cannot do so (for instance, because the short-run

demand for the country's exports is very inelastic, or because the country
faces constraints in the international credit market which limit its ability to
trade), then the analysis of the price scissors in these economies is quite simil-

ar to that in a closed economy.2
Another general question is whether pricing policies for some goods---c.g.
the price of food-affect wages or prices of other goods in ways which the
government cannot or does not perfectly offset. Except under certain idealized conditions, perfect offsetting will not be possible. Thus, in our view, the
models of the previous chapters should be viewed as limiting cases, useful
in helping to fix our ideas. But in some cases of interest, an analysis of the
inter-sectoral links of the kind undertaken here will be required. The model
on which we focus in this chapter is an extreme one in which, at the margin,
there is no external trade. Its central results however extend to the case in
which the economy can, to some limited degree, increase or decrease its external trade of some tradable commodities.
A final reason for our interest in closed (or partially closed) economies is
that such models provide insights into important historical episodes; for example, the debate in the Soviet Union concerning the size of the scissors. In
the next chapter, we show how the model developed here can be used to interpret that debate.

6.2 rp.n MoDEL
The model is identical to that presented in the previous chapter, except that
now there is an explicit equation representing the balance between the demand and supply of the agricultural good.

Rural food surplus + Net imports = Urban food consumption

N'Q+ T'=

N\',

(6.1)

where 7.' is the net quantity of food imports (which can be positive or

I Indeed, even a supposedly homogeneous grain such as rice has enough variation in quality
that markets have to be cultivated. Thai rice is not a perfect substitute for American rrce.
2 For a discussion of why market equilibrium, particularly with sovereigr debt, will be characterized by credit rationing, ser Eaton, Gersovitz, and Stiglitz (1986). For empirical evidence
that many LDCs do face credit rationing, see Eaton and Gersovitz (1981).
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the analysis I, is kept fixed. We assume, in other

negative). Throughout
words, that the economy is 'marginally closed'. A completely closed economy can be represented as the special case in which I. = 0. As in the
previous chapter, we assume that prices in the rural and urban sectors are
identical; that is, p = p' = pr denotes the economy-wide price of food relative

to industrial goods.
Using the notation defined above, it follows that the investible surplus
can be represented as

I=Nu(Y-w"L') + (p -P)7,.
Tax
Profit of the
industrial sector revenue
of

The Adjustment

(6.2)

Wages in Response to Price Changes

We first calculate the change in the urban wage, wu, which must accompany
a change in the terms of trade, in order that the quantity balance in the market for the agricultural good (6.1) is maintained. Let
elnp

dln ur

= dln p

represent this change in wage in the form of an elasticity. Then a perturbation of (6.1)3 shows that
e!,p

= l(l

-

g)

e!a!

+

eu,rl

/ el^

(6.3)

,

where, as before, g

= (Nuxu - N'Q1lN'16u is the net import of the agricultural
good as a fraction of its consumption in the industrial sector, I > 0, and
€L = dln x"ldln (t'Lu) is the income elasticity of urban food demand. The
special case of a closed economy corresponds to 0 = 0.
It is clear from (6.3), that eg, > 0. That is, in an economy with constraints

on traded quantities, a decrease in the price of the agricultural good must
be accompanied by a decrease in the urban wage. The reason is simple.
Lowering the price of the agricultural good lowers rural surplus and raises
the urban food demand. To balance demand and supply, the urban wage
3 The total derivative of(6.1) is

y'

* 9r1 an )
P
dp6e= N'(Uo,
\op'dw

.

)

Thus,

l{ dlt'l
*gr1
dwxuwu)
ldpxup

e. 42
*74
= 7,1'vu(?4 L
-dpgp

Now, noting that
obtain (6.3).

N'g= (l -

0)

Nrv,

@

.

and using the defrnitions of elasticities in the text, we
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must be reduced. Moreover, as we would expect (6.3) shows that the reduction in the urban wage, corresponding to a decrease in the price of the agricultural good is larger if the peasants' surplus elasticity is larger, or if the
net import of the agricultural good is smaller in relation to its urban
consumption (see Fig. 6.1).

Price of the

agricultural
good

po

pl
N,,x,( p, wi,t

Quantity of the
agricultural good

FIG. 6.1 Equrlrnnruv rN THE MARKET FoR THE AGRTCULTURAL GooD
Tlte upward-sloping curve represents the rural surplus of the agricultural good. The
dov,nv'ard-sloping curves represent the urban demand at two dffirent levels of urban
wage, w6 and n,f, where w6>wi. If the price of the agricultural good is lowered from
the original equilibrium, po to pr, then the demand exceeds the supply. To restore the
equilibrium at the new price, it is necessar)t to lower the wagefromwtto wi . For any
clecrease in pric'e, the required decrease in the urban wage is smaller if the curve representing the surplus supply is steeper.

The Effect on Individuals' Welfare

It

is clear that peasants become worse off if the price of the agricultural good
is lowered. The effect on the industrial workers, on the other hand, would
appear at first to be ambiguous: they face a lower price but also a lower
wage. We now show that the wage effect always dominates the direct price
effect. Thus, in an economy with constraints on traded quantities, a decrease
in the price of the agricultural good hurts industrial workers as well as

peasants.

The overall effect on the welfare of an industrial worker is
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dV' avu

dw" dVu

(6.4)

dp= ap- ap a*

This can be re-expresseda as

#=

Nxup,

(6.s)

where

P=-l+

^u
awp

(6.6)

a,u

and ctu = pxu/wuLu is the share of food in an industrial worker's expenditure.
Substituting (6.3) into (6.6), we obtain

p= [ (l

-

0) el7p+ d!,r]lauel^> 0

where dlo is the compensated price elasticity

From (6.5) it thus follows tnat

$dp

>

,

of food in the urban

(6.7)
sector.s

0.

The Effect on Productivity

In an earlier chapter, we noted that a change in prices can alter productivity.
But as we have just observed, a change in prices entails a change in wages,
and this may also have an effect on productivity. Our objective in this subsection is to attempt to ascertain the nature of these productivity effects.
The reduced-form representation of the net output per worker is
Y

=

Y (k,

L', p, t*)

where the last two arguments on the right-hand side of the above expression
represent the productivity effects. We define as before

g

= -Dln Yldln p and q, = dln Yldln w'.

Whether an increase in either p or w increases or decreases productivity
cannot be predicted without additional restrictions. To see the reason, suppose productivity increases with the consumption quantities of various
goods. Then an increase in the price of one good increases the consumption
of some goods (gross substitutes) and reduces the consumption of other
goods (gross complements). Consequently, the nature of the overall effect
on productivity cannot be predicted in general.
a In deriving (6.5) we have used the identities: dV"lOp = -fuxu and dV"/dw" = NL".
5 Here we have used the Slutsky relationship between compensated and uncompensated
efasticities: elp= elp- o!€lu. Also, to avoid inessential details, we assume that e*, is positive
(rather than non-negative, as it always is). Here, as elsewhere, the price elasticity of demand is
dehne'd as the absolute value of the logarithmic derivative of demand with respect to price.
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We therefore consider two particular specifications here. Under the first
specification, a worker's productivity depends on, and increases with, his

utility level. That

is

Y= YIk, Lu, vu(p, wr)], where AY >0.
av"
In this

case, a higher price of the agricultural good lowers productivity,
whereas a higher urban wage raises productivity. It is easily verified6 that

o, > 0, q">0. and

g

-ctuG"=

(6.8)

0.

Under the second specification, a worker's productivity depends on, and
with, the quantity of his food consumption. That is,

increases

Y= YIk, L', x, (p,w,)], where

#,

O.

In this case also, a higher price of the agricultural good lowers productivity,
whereas a higher urban wage raises productivity. Further, it is straightforward to establishT that

g

> 0, q">

0, and g - 0'q">

0.

(6.e)

Finally, for later use, we determine the total effect of a price change
on productivity, taking into account the induced wage effect (6.3). This is
given by

dY ar

aY

d',r'

dp= ap* ar& dp
=

I r*urr- rr.

(6.

l0)

Now, consider the special case in which a worker's productivity depends
on his utility level. Substituting (6.6) and (6.8) into (6.10), and re-arranging
the resulting expression, we obtain

dY= D aY aV'= u^,, dY oxu
ap -'V aV, E
aV" V'
aY wLu
q'= w, dY wu dY )Vu u
t atr,,=n aV' aw= ^,, ar" v

op

Thus,

=

p

-'y

oo = (dln Yldln x") e',0 and
o,. = ldln Y/ah x') eLh .

g-

cr,q,.= (dln Yldln xu) elo,

where e!, is the compensated price elasticity of food demand in the urban sector. As explained
earlier, ey, is assumed to be positive.
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ff = *r'o
That is, the overall effect of an increase in the price of the agricultural good
is to increase an industrial worker's productivity. This is what we would expect because the price increase raises the worker's utility level, which, in turn,
raises his productivity.
The Effect on the Investible Surplus

The total effect of a change in the price of the agricultural good on the investible surplus is

dI aI dw" dI
dp= ap* dp ar,'

(6.1

l)

Using the expression (6.2) for 1, the above is evaluated as

d1 ^,u(dY ,, dr,) r'
-r" *
a;= ""[tu
)+

(6.r2)

'

An increase in the price of food has three effects on the investible surplus:
(a) It leads to higher wages, which decrease the investible surplus.
(b) It leads to higher government tariff revenue from imported food (or,
lower expenditure on food subsidies), which increases the investible
surplus.

(c) It affects productivity. If productivity depends on the utility of

an
urban worker or on his food consumption, then productivity increases.

In this

case, the investible surplus increases.

The net effect would appear to be ambiguous. We now show that, provided the productivity effect is not too large, the net effect is negative. That
is, an increase in the price of the agricultural good raises the welfare of both
peasants and urban workers, but at the expense of future generations (the
investible surplus). The decrease in profits induced by the increase in wages
dominates the gain in tariff revenues (or the reduction in urban food subsidies).

Substitution of (6.10) and the definition 0

= T*lN\" allow

us to rearrange

(6.12) as

dI N,Y
-,,,WUL,
= T @,eio- g) -N'isppp

ebp+

N\uo

- a'a.1*

o[t

9*

= -Nuxul*t,
where,

(cp

)

+ (r

- er to.r:l
]

it will be recalled yu = wuLulY is the share of wages in the industrial
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output, and o' - pxulwuLu is the share of an industrial worker's expenditure
spent on food.
The above equation has several interpretations. First, note that since
I - e > 0, and p> 0 it follows from (6.13) that in the absence of wageproductivity effects, an increase in the price of the agricultural good leads

to a decrease in the investible surplus.
The above result continues to hold even in the presence of productivity
effects provided these effects are not very large. Recall from (6.8) and (6.9)
that g - crlq, ) 0 if productivity depends on the utility level or on food consumption. In these cases, it follows from (6. l3) that: A sufficient condition
for the investible surplus to decrease with an increase in the price of the agricultural good is: T, ) q,.
The sufficient condition ^{" 2 a* has a natural interpretation. consider the
impact of an increase in the urban wage on industrial prohts. The net increase in industrial profits can be expressed as

#
The condition Tu

>-

*'rY -

wuLu)

=

N'+(c[" - T,)

.

q" thus means that, given the current prices and urban

wages, the productivity effects are such that a dollar increase in an industrial

worker's income would raise his net output by no more than a dollar.s
The Consequences of a Higher Price Elasticity of the
Agricultural Surplus

Recalling from (6.7) the definition of p, it is clear that so long as the
productivity effect is not too large, (that is, so long as T, > g,), the absolute
value of the right-hand side of (6.13) is larger if e.go is larger. That is, the
response of the investible surplus to a change in the terms of trade is larger
if peasants' surplus elasticity is larger. This should not be surprising since a
reduction in the terms of trade necessitates a larger decrease in the urban
wage if eQo is larger. But these results contrast markedly with those of Chapter 4, where prices in the rural and urban sectors could be set independently.
There, a smaller surplus elasticity made government revenue more sensitive
to price changes. For instance, in the presence of a smaller rural surplus
elasticity, the government could raise a larger amount of revenue for a given
decrease in the price of the agricultural good (and, the resulting dead-weight
costs on peasants were smaller in relation to the revenue raised). Now, in a
8 It might be tempting to assert that this condition will always be satisfied because if it were
not, then firms (or the govemment) could increase industrial prolits by increasing the urban
wage. However, the urban wage is not set in such a manner within the present model. Instead,

corresponding to any given price, the urban wage is adjusted to balance the demand and supply
of the agricultural good. As we shall see below, the condition y, > o,,, is not satisfied, if ttre gov-ernment sets the prices optimally to maximize the investible surplus.
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with only one price instrument, p, a larger rural surplus
elasticity is more favourable to raising government revenue because it
requires a larger decrease in wages in the urban sector.
closed economy

6.3

REFORM IN THE PRICE SCISSORS

The above analysis shows that a change in the terms of trade affects individuals'welfare and the investible surplus in opposite directions. A lowering
of the terms of trade increases the investible surplus (provided productivity
effects are not very large) but lowers the welfare of peasants as well as that
of industrial workers. As a consequence, Pareto-improving reforms in the
terms of trade are typically not possible. In the analysis below, therefore, we
study the combined effects of a change in the terms of trade on individuals'
welfare and on the investible surplus. Since the aim of a policy reform
analysis is to identify rules for an improvement in society's overall welfare,
any such rule is more useful if less information is required to apply it. The
rules for price reform that we obtain here require only limited information.
The first step in the analysis of reform is to define the aggregate social
welfare. For this, we again use an additive Bergson-Samuelson social welfare
function, \r, to aggregate over individual utilities:

tt = N'VI/(V')+ NW(V'),
and increasing in V.If 6 is the social

(6.14)

value of the marwhere W is concave
ginal investment, then the current value of the aggregate social welfare is
given by the Hamiltonian

g=y+61.

(6.15)

The above expression is now perturbed with respect to p, while ensuring
a corresponding perturbation in the urban wage to preserve the balance in
the supply and demand of the agricultural good (6.1). Using (6.5) and (6.13),
we obtain

4t = F'w'?

gain to the rural sector

a;

+

$'Nuxup

-

Nuxul*t,

gain to the urban sector

19

-

a'G') + p(l

-

loss of investible

fll.

tt -

tl]

surplus.

(6.16)

Ft = I E WldVidenotes the social value of a marginal increase in
the income of a worker in sector i. The three terms on the right-hand side
of (6.16) respectively represent the welfare gain to the rural sector, the

As before,
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welfare gain to the urban sector, and the loss of investment due to an increase
in the price of the agricultural good. Naturally, these gains and losses are
weighted by their respective social weights.

An alternative expressioo fo,
p=

-l

fop

is obtained by recalling from (6.6) that

+ el"la", and rearranging (6.16) to yield

# = *'*l

P'(r-e)-0'+6[t

* 1f"", e'-6
I

['

ft)

Aj I

]y

0o..,

induced wage

effecte

effect.

(6.17)

The above expression clearly separates the two distinct effects of a change
in the terms of trade. The first term is the direct effect of an increase in p,
which benefrts peasants, hurts urban workers, increases (respectively, decreases) tax revenue if the country is a net importer (respectively, exporter)
of the agricultural good, and lowers industrial productivity. The second term
represents the effects of the induced increase in the urban wage, which benefits urban workers, increases the wage bill, and increases industrial produc-

tivity.
Expressions (6.16) or (6.17) can now be used to obtain sufhcient conditions which will guarantee that a specific change in the relative price will
increase social welfare. For brevity, the discussion below abstracts from productivity effects, but it can be easily expanded to include them. with this

abstraction, we rewrite (6. l7)

dH
dp
-=

Recalling that

p

as

N'x"[ (F'- 6) (l

> 0 and

-

0) +

(F'-

6) p]

(6. l 8)

I > e, it follows that

#.
op

o.ifB'<6

and

p'<6

(6.

le)

(with at least one strict inequality), and

#'o,

if B'> 6 and P'>

6

(6.20)

(with at least one strict inequality).
From (6.19) and (6.20) we find that moving the terms of trade against or
in favour of peasants is desirable depending on whether the social weight on
the investible surplus is larger or smaller than the social weights on rural
e In calculating the direct effect we
N'QlN'xu= I - I,r/N'x!= | - 0.

use equation (6.1) and the definition

of 0 to obtain
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and urban incomes. Note that this rule holds regardless of whether the social
weight on rural income is larger or smaller than that on urban income, That
is, if the marginal social valuation of a dollar of government investment exceeds the marginal social valuation of a dollar of consumption in both sectors then the gains from moving the prices against peasants exceed the losses,
regardless of which one of the two sets of workers is worse off.
What is important about these rules is that they do not require knowledge
of the behavioural parameters, such as the response of rural surplus and
urban consumption to price changes. The rules can be used solely on the
basis of the marginal social weights in the existing regime, that is, on the
basis of the current social weights associated with a dollar of rural and urban
income versus a dollar of government investment. It is also noteworthy that,
abstracting from productivity effects on urban workers, the issues ofincentive and efficiency play no role in these reforms.

6.4 opnMAL PRrcE scrssoRs
We are now in a position to identify some of the features of the optimal
price structure. For simplicity, we continue to ignore productivity effects.
Assuming that there is a unique interior maximum for social welfare as
defined in (6.15), we should have dHldp = 0 at the optimum. From (6.19)
and (6.20), this implies that the optimal price structure must satisfy

F't6tF'o.Fut6tp'.
That is, if the marginal social weight on the investible surplus does not lie
between the marginal social weights on the rural and the urban individuals'
income, then the current price regime is not optimal, and it can be improved
through a change in price policy.l0 This result needs to be contrasted with
a view often held in the literature on project evaluation that the social weight

on investment should be larger than the social weight on consumption.ll
This view is incorrect if the terms of trade can be used as an instrument of
policy and if the government has chosen the terms of trade optimally.
An Interpretation in Terms of the Tax- or Subsidy-Rate
One way to analyse the optimal terms of trade is to look at the issue of
implicit taxation. Additional insights can sometimes be obtained by comparing market prices with shadow prices, rather than by comparing producer
and consumer prices. This is especially relevant here since producer and
consumer prices are identical. In fact, a rural worker is simultaneously a
l0 To keep our exposition uncluttered, we are ruling out the exceptional possibility in which

F

=F'=6'
ll
See

Yotopoulos and Nugent (1976, p. 385) for a summary of such a view.
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producer and a consumer. Therefore, in the analysis below, we define the
'tax' as the difference between the social opportunity cost of producing a
good and the market price of the same good. If q is the shadow price of the
agricultural good, then the shadow price of this good in terms of investment
is t/6. The tax-rate is therefore defined as

'=$-o)to
Thus, if t < 0, then the urban sector is paying a tax while the rural sector is
receiving a subsidy.
To analyse the optimal tax, we define the following Lagrangian by explicitly incorporating the condition for equilibrium in the market for the agricultural good, (6.1), into the maximand (6.15):

y'=V + 61+ \(N'Q+ T,-

(6.2r)

Nuxu)

y is given by (6.14), and p and yr are the control variables. Recalling
(6.2) and the definition of net import of the agricultural good, ?", =
Nux' - N'Q, we use the following expression for the investible surplus

where

I = N' (Y

-

w,Lu) + p (N'x"

-

N'Q)

- PT,

.

(6.22)

From (6.21) and (6.22), the first-order conditions for an interior optimum
with respect to p and wu, after some manipulation, yield the following expressions respectively (the derivations are given in the Appendix to this
chapter):

-t, _=

(F'- 01+ 0 (5 - F')- 6or/a,y,
and
5111- g;6'no+ qlol

S=
oy'r-9*

n:teym.

(6.23)

(6.24)

Next, the substitution of (6.2D into (6.23) allows the latter to be rewritten
as

,

_ (l - 0) (l -

'Now recall that

F'l6) + (q - a,q")/cr,y"
(l-e)Ebp+4p

I > 0, and, from (6.8) and (6.9), g

(6.2s)

> cr,q" for the productivity hypotheses under consideration. From (6.25), therefore, r is positive if
6 t p'. On the other hand, / is negative if p' > 6, and g and q" are negligible.
Next, consider the special case in which society maximizes the investible
surplus, that is pt/6 --+0. In this case, t is positive from (6.25). In turn, from
(6.24), q, > y, at the optimum. The following results are therefore immediate. Note that these results are entirely independent of the volume or the
direction of external trade.
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(a) Peasants are taxed if the marginal social weight on their income
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is

smaller than that on the investible surplus.
(b) Peasants are subsidized if the marginal social weight on their income
is larger than that on the investible surplus and if urban productivity
effects are not significant.

(c) If the urban productivity depends on utility, the optimal tax-rate is
independent of the magnitude of the productivity effects. The tax is

(A

negative or positive as the marginal social weight on the rural income
is larger than or smaller than that on the investible surplus.
In an economy concerned solely with maximizing the investible surplus, peasants are taxed. The wages and prices faced by industrial
workers are such that an increase in their wage would more than proportionately increase their output.

At first sight the last result

appears counter-intuitive because one would
increase the industrial wage at least to the
willing
to
expect a society to be
point where it can recover, through increased productivity, more than what
it paid. The reason why this is not true is that increasing the industrial wage
also increases the food consumption of industrial workers. This, in turn,
leads to a loss in the public revenue because the optimal food price is lower
than the shadow price (that is, I > 0). This indirect revenue effect makes it
undesirable for the society to take full advantage of the productivity gains
from increasing the industrial wage.
Next, consider the special case of a closed economy without productivity
effects (that is, 0, g and qp are close to zero). Since a higher p corresponds
to a lower level of utility, it is clear that expression (6.23) demarcates, in this
case, the location of the optimal tax or subsidy between the two sectors. The
workers who are better off should be taxed. and the workers who are worse
off should be subsidized. This result is independent of the behavioural
responses in the economy or the social valuation of investment. Moreover,
the result holds regardless of whether it is the peasants or the industrial
workers who are better off.
The importance of the last result can be seen as follows. Suppose there is
a country in which peasants are worse off than industrial workers (as is
usually the case) but where peasants are being taxed and industrial workers
are being subsidized. Then, under the set of assumptions on which the last
result is based, such a pattern of taxation cannot be consistent with an egalitarian social welfare function giving the same weight to an individual's welfare irrespective of his location.
The above conclusions regarding the terms of trade remain essentially unaltered in those more realistic cases in which the modern capital good produced in the urban sector can be productively employed in the rural sector,
and where the government exercises a choice over the inter-sectoral allocation of investment. As a simple example, consider the case in which there is
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positive investment in both sectors and the return on rural capital accrues
to the rural sector. Then it can be verified that the taxation rules we have
derived continue to characterize the optimum. Of course, the magnitude of
the tax will be affected in fairly complicated ways by how capital is allocated.
A shift in capital from the urban to the rural sector not only affects marginal
social weights but also potentially affects the surplus elasticity, the urban
demand elasticity, and the sensitivity of productivity to wages.
Expression (6.25) provides additional insights which are important, but,
for reasons indicated below, they are somewhat partial. For instance, recall
that op - c['o, is zero when productivity depends on workers' utility, and it
is positive when productivity depends on food consumption. Expression
(6.25) thus suggests that the optimal food price is lower if productivity is
more sensitive to workers' food consumption than to their consumption of
other goods. This is what one would expect, since the marginal social gain
from lowering the food price is higher if workers' productivity is more sensitive to food consumption.12
Expression (6.25) also suggests that the magnitude of the optimal tax- or
subsidy-rate is smaller if the peasants' surplus elasticity is larger. This is
intuitive since a higher e'q, implies that there is a larger change in the supply of the agricultural good (and hence both in the induced change in the
urban wage and in industrial profits) due to a given change in the terms of
trade.
A I ternat

ive C har ac t e r izqt ions

In the above analysis we employed the terms of trade

as the instrument

of

control. The analysis was thus within the context of the problem of price
scissors. However, there are several alternative ways in which the same prob-

lem can be characterized. First, consider the control of the nominal urban
It can be verified that an increase in the nominal urban wage corresponds to a movement in the terms of trade in favour of the rural sector.
Second, the economic content of the analysis remains unchanged if either
the investible surplus, d or the rural surplus, p, is viewed as the focus of
policy analysis, so long as additional instruments (other than relative prices
and the urban wage) are not available. In these cases the analysis will
correspond to the problems sometimes called the 'investment problem', and
the'marketed surplus' problem. Finally, we can reinterpret our analysis for
a decentralized economic setting. To see this, first imagine that the government instructs its public-sector managers to maximize profits based on the
wage.

12 The reason why this insight is partial is as follows. Note that the
variables on the
right-hand side of(6.25) are endogenous functions ofthe tax-rate. This endogeneity complicates
a precise assessment of how the optimal tax-rate will differ under the two productivity hypotheses under consideration here. The result just noted in the text is based on the simplification
that variables such as p', 6, and 0 are not significantly different under the altematives being
compared. An analogous caveat applies to the results noted below.

Price Scissors in Closed

Economies

79

nominal prices they face, but introduces either a commodity tax on the industrial good or an urban wage tax. Naturally then, the government can control
the terms of trade. In particular, the optimum analysed earlier can be implemented in this manner. Next, assume that industrial production is privately
owned, but that the government imposes a 100 per cent profits tax, and that
it also imposes one of the two taxes mentioned above. It follows that the
desired public policy can be implemented through a private market equilibrium.r3

6.5

ECoNoMTES wITH TRADED AND
NON.TRADED GOODS

The preceding analysis was based on the simplifying assumption that a single
aggregate good is produced in each of the two sectors. This assumption focuses our attention on the central trade-offs associated with changes in the
terms of trade between the two sectors. Indeed, as we shall see in the next
chapter, these trade-offs underlie some of the longstanding controversies
concerning the conflict between agriculture and industry.

An assumption in the analysis of this chapter was that if international
trade opportunities faced by a country are restricted, then a change in the
terms of trade needs to be accompanied by a change in the urban wage so
that the balance between demand and supply of the agricultural good can
be maintained. We now consider the more general case in which many commodities are produced and consumed in each of the two sectors and where
some of the commodities are traded while others are not traded.
In the general case, we can represent the equilibrium of the economy by
(a) an investment equation, such as (6.2), and (D) a set of equations representing the balance between the demand and supply of each of the marginally
non-traded goods. (In the preceding analysis, expression (6.1) represented the
balance between the demand and supply of the single non-traded good, the
agricultural good.) If the price of a marginally non-traded good is altered, then
the restoration of the equilibrium would require a change in the price of at
least some other goods (traded or non-traded) or a change in the urban
wage.

Formally, we can represent the equilibrium of the economy by the balance
of trade condition and a set of market-clearing equations for the non-traded
13 The relationship between optimal pricing in public enterprises and optimal taxation of
private enterprises has been discussed in the literature. See, for instance, Stiglitz and Dasgupta
(1971). If 100 per cent profits taxes are not imposed (and they seldom are) then the optimal tax
rules need to be modified to take this into account.
Both the scenarios just depicted-public-sector managers maximizing public enterprise
profits and private firms maximizing profits but with 100 p€r cent profits taxation-ignore
essential issues of incentives. Though these idealizations have played a central role in discussions
of taxation and pricing, they need to be treated with considerable caution.
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goods. Let the vectors P and p respectively denote the international and domestic prices of traded goods. Let the vectors q and t denote producer prices
of and taxes on non-traded goods. Let the vector Q'denote the surplus of
non-traded goods per rural individual, and let the vector xu denote the consumption of these goods per urban individual (we assume for simplicity that
all non-traded goods are produced in the rural sector, and that all industrial
goods are tradable). Let the vector Idenote the net imports of traded goods.
Then the market-clearing equations for the non-traded goods are:

N'A(p, q + t) -I{xu(p, q + t, Hr) = 0.

(6.26)

The investible surplus is

I=(Y-wuN")+(p-P)7,

(6.27)

where I'is the total value of the industrial sector's output calculated (in
terms of the numeraire good) using international prices. It is clear that if the
government changes the domestic price of a traded good, or the tax on a

non-traded good, then it can balance the market-clearing equations, (6.26),
by altering the domestic prices of some other traded goods or the taxes on
some other goods.
To see an implication of the above model, suppose that one category of
food, say millet, is not traded, but another category of food, say rice, is
traded. When the government lowers the price of millet, the rural surplus of
this good will decrease while the urban demand will increase. The government can restore equilibrium in the market for millet either by reducing the
urban wage or by lowering the price of rice (which will induce individuals
to shift their demand towards rice and away from millet). The welfare consequences of these two policies are markedly different. In the former case
urban workers are likely to be worse off, rural workers are unambiguously
worse off, and investment may increase or decrease depending on whether
or not the lowered urban wage payments exceed the likely loss of tax revenue.
In the latter case, urban workers are unambiguously better off, rural workers
are worse off if their surplus of rice is positive, and the investible surplus
decreases.

Note that the preceding argument assumes that non-traded goods can be
taxed. This is not always the case for many non-traded goods (including
low-quality cereals) which are produced and consumed almost entirely within the rural sector. For a variety of economic reasons (elaborated upon in
the introductory chapters), it is not possible (or it is too expensive) for the
government to tax or subsidize such goods. This does not mean that these
goods do not matter for the analysis of pricing and taxation. A change in
the government's tax and price policy has induced effects on the prices of
such non-traded goods. These induced effects, in turn, affect the welfare of
producers and consumers of these goods in the rural sector. In Chapter 8
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we show how these induced effects can easily be taken into account in analys-

ing taxation and pricing policy.
In the model presented earlier in this chapter, the government's instruments were severely limited. It can only achieve equilibrium in the market
for agricultural goods by adjusting the urban wage. In practice, governments
often resort to other instruments, in particular to rationing. Rationing can
be thought of as a way of introducing a non-linear pricing scheme: that is,
there is a low price for the rationed quantity (sometimes zero) and a higher
price for the remainder. When the rations can be exchanged in secondary
markets (and it is often difficult for the government to prohibit such exchange, even if it is thought to be desirable to do so) and when there is no
effective tax border between the two sectors, then such a rationing scheme
is equivalent to providing a lump-sum subsidy to urban residents. Apart
from the treatment of the unemployed, this subsidy is equivalent to an increase in the urban wage.

6.6 coNcLUDTNG

REMARKS

A central message of this chapter is that when there are non-traded goodsor when there are binding constraints on the magnitude of trade-the
government cannot change one price (the size of the scissors) alone. For the
balance between the demand and supply of non-traded goods to be maintained, the price of some other commodity or the level of the urban wage
must change. This chapter focused on a simple model in which the urban
wage adjusts to ensure that the demand for food equals its supply. This has
some dramatic effects on conclusions concerning the effects of increasing the
size of the scissors, that is, increasing taxes on the rural sector. The induced

wage adjustments reinforce the positive effects that such taxes have on government revenue, and they more than offset the direct welfare effects of the
price changes on the urban sector. In the next chapter, we show how the
analysis may be further used to shed light on certain aspects of the Soviet

industrialization debate.
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APPENDIX
Derivation of (6.23) and (6.24)
From (6.14), (6.21), and (6.22),

NrWft/r(fi1+ NWIVn(p, pg l+ 6lN'(y- vfLu)
+ p (Nw - tt'Q)- PTxl+ q (N@+ Tx- N9'{) .
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The partial derivative of y' with respect to p @n be re-arranged as

L 01= E x,o- S M", * rs,Y * (Nf - N,e)
dp'*'
6dp-6"v
6""'"

r 'l ( *"YaP-"
*['-sJ
aP
t" - N'*l
)
I
="'o,{8fl-o)-F:'- * *, + t [(l - 0) tlgo+ e!'lJ'
o ,,utu

[o

,u.r,
(6'A3)

Equating the last expression to z&ro, we obtain (6.23). Next, the partial derivative
^4 with respect to l,rl,, can be rearranged as
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Equating the last expression to zero, we obtain (6.24).
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THE SOVIET INDUSTRIALIZATION
DEBATE AND COLLE CTIYTZATION
7.1

TNTRoDUCTToN

An economic question which became pivotal in the Soviet Union in the aftermath of the October Revolution concerned how to raise the resources required to finance industrialization. The need for industrialization was not a
matter of debate: it was commonly agreed that this was the next stage in the
inevitable process of social transformation. The issue of the appropriate
source of revenue (in particular, the role of the price scissors in squeezing
resources out ofthe rural sector), on the other hand, became a raging controversy in the ensuing debate on Soviet industrialization. Every important
Soviet leader had to grapple with it.rThis debate is important, despite its
polemics, because it anticipated some of the difficult but central trade-offs
which confront many LDCs today.
The Soviet debate over-emphasized the price squeeze of peasants as a
source of investible surplus, and under-emphasized the possible increase in
surplus through a wage squeeze of the industrial proletariat. This bias, however, need not be surprising given the general bias of the early Soviet state
in favour of the proletariat.z What was surprising was the lack of attention
given to the behavioural responses of peasants. This lack of concern for incentives is especially glaring since the economic events faced by the early
Soviet state (especially the sharp swings in the rural supply of food surplus),3
as well as Lenin's warning.a had already pointed out the importance of
incentives. Be that as it may, our analysis in the preceding chapters has
clearly demonstrated that the behavioural responses of peasants are central

to any analysis of the price scissors.
Before we begin our discussion, it might be useful to note that the term
'price scissors' was not only used extensively in the Soviet debate, but it
perhaps originated there. As we have noted earlier, price scissors refer to the
price of industrial goods relative to that of agricultural goods. A graph of
I For example, Bukharin (1920); Lenin (1919, l92l): Preobrazhensky (1926); Stalin (1926);
and Trotsky (1909). For a review ofthis debate see Erlich (1960).
2 A bias which Marx himself shared. 'The bourgeoisie has . . . created enorrnous cities, has
greatly increased the urban population as compared with the rural, and has thus rescued a
considerable part of the population from the itliocy of rural h/e' (Marx and Engels l 848: p. 488,

our emphasis).
I See Dobb (1966, ch. 7) for a description of some of these events.
a 'lt is impossible to increase the production and collection of grain . . . except by improving
the condition of the peasantry' (1921, p. 593).

84

Inter-Sectoral Taxation Policies

industrial prices and agricultural prices in the Soviet Union during 19224
(see Fig. 7.1) shows why these price movements might have been referred to
as first a closing and then an opening of price scissors. An unambiguous use

of this term, employed sometimes in this book, is that a movement of price
scissors against (respectively, in favour of) agriculture is simply another way
of stating that the prices of agricultural goods have decreased (respectively,
increased) relative to the prices of industrial goods.
Index
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.2

pREoBRAZHENSKy's pRoposITIoNS

A

seminal contributor to the Soviet industrialization debate was Evgeny
Preobrazhensky. Unlike most other participants in this debate, he based his
arguments on an explicit model of a peasant sector existing side-by-side with
a state-controlled industrial sector.s He discussed the role of a number of
policy instruments besides the terms of trade, such as railway tariffs, printing
5 See Preobrazhensky (1926) and the collection of his papers edited by Filtzer (1979). As
Dixit (1973, p. 325) has correctly pointed out, Preobrazhensky's verbal model can be considered
a precursor of modern models of dual developing economles.
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money, and credit policy. The centre-piece of his analysis, as well as the
focus of the most significant controversies he faced, was a set of propositions
which he advanced concerning the effects and the role of the terms of trade.
The objective in this section is to use the analysis of the preceding chapters
to clarify some of these propositions. The discussion below is based on the
model in Chapter 6 in which rural and urban prices are the same and there
are binding constraints on trade. In our view, a model with, rather than

without, constraints on external trade is the more appropriate one with
which to understand the Soviet situation during the period under consideration. This and other issues concerning the appropriate model are taken up
later. For brevity, our discussion in this chapter abstracts from the effects
of wage and price changes on a worker's productivity.
First Proposition
Preobrazhensky's most important claim was that the state can increase its
capital accumulation by moving the terms of trade against peasants. For
ease of reference, we will call this Preobrazhensky's first proposition. Naturally, this proposition is quite basic because it asserts the feasibility of using

the terms of trade as an instrument for society's accumulation of capital.
Recall that moving the terms of trade against peasants means a decrease
in p. The above proposition thus says that dlldp< 0. Expression (6.13)
showed that this proposition is valid because a lowering of the terms of trade
necessitates a lowering of the urban wage which, in turn, increases the investible surplus.
Furthermore, recall from our earlier discussion of expression (6. l3) that
turning the terms of trade against peasants leads to a larger increase in the
investible surplus if the price response of the rural surplus is larger. This result needs to be contrasted with the suggestion made by several authors that
increasing the squeeze on farmers through the price scissors may not lead
to accumulation if the rural surplus is highly price-responsive. (See, for example, Lipton 1977, pp. 129-30, and Mitra 1977, p.54.) What is relevant
here, however, is the distinction between the rural surplus of the agricultural
good and the state's investible surplus, as well as the distinction between the
state's surplus and consumption by industrial workers. A decrease in the relative price of the agricultural good will lead to a greater decrease in the
rural surplus if the price response of the rural surplus is higher. This in turn
will require a larger curtailment of urban demand of the agricultural good.
This larger decrease in the urban wage necessarily increases the investible
surplus by a larger amount.6
6 A parallel conclusion does not always hold, however, when external trade is unconstrained.
In fact, as our analysis in ch. 5 (see especially equation (5.2) ) has pointed out, the investible
surplus in an open economy may not increase if the terms of trade are turned against the
peasants. This is true even

if one abstracts,

as we are doing here, from productivity effects.

It
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Second Proposition

The economic content of another important claim by Preobrazhensky can
be expressed as follows: By turning the terms of trade against peasants, it is
possible to accumulate in a manner that does not cause the economic position of the industrial proletariat to deteriorate. This proposition, which we
shall refer to as Preobrazhensky's second proposition, can be expressed in
our notation as: dVu ldp < 0, while dlldp < 0. From (6.5) and (6.7), this proposition is obviously not correct. That is, a price squeeze hurts the proletariat just as it hurts the peasants. Furthermore, expressions (6.5) and (6.7)
show that turning the terms of trade against peasants leads to a larger decline
in the welfare of industrial workers if the price response of the rural surplus
is larger. The crucial point, once again, is the constraint generated by the
demand and supply balance of the rural good.7 This constraint dictates the
feasible combinations of the terms of trade and the urban wage and, hence,

it

determines the full consequences of a change in the terms of trade.

It is of some interest to note here that much of the criticism faced by
Preobrazhensky in the Soviet debate was that he was anti-peasant. 'They
offavouring the "exploitation" ofthe peasant, ofadvocating a
kind of internal colonialism' (Nove 1965, p. xi). In fact, Preobrazhensky
himself devoted much of his energy to trying to prove that he was not as
anti-peasant as his book might at first have suggested.8 Some of this criticism
might have been avoided, we suspect, had he not claimed (incorrectly, as
suggested by our analysis) that the industrial proletariat would not have to
pay any price for the state's accumulation.g
accused him

also follows from equation (5.2) that whether the sensitivity of the investible surplus to price
(that is, the magnitude of dlldp) increases or decreases when the surplus elasticity, e'q, is larger
depends on the tax regime (that is, on whether peasants are being taxed or subsidized). Thus,
those who have emphasized the negative effect ofthe rural surplus elasticity on the price sensitivity of the investible surplus may have had in mind particular sub-cases of an open economy.
Alternatively, they may have had in mind alternative means of equilibrating the economy.

i It is possible, however, that some govemments are unaware of such a constraint. If this is
the case, the government may decide to increase the nominal price ofthe industrial good without
changing the real urban wage (that is, keeping the urban wage unchanged in terms of the industrial good). This would simply increase the nominal price of the agricultural good, without
changing the terms of trade. Of course, the government could employ additional policy instruments, such as urban rationing or different sets ofprices in the two sectors (see ch. 4), but then
the economic problem is different from that of price scissors.
8 See his reply to Bukharin and other opponents in Preobrazhensky (1926, Appendix).
e Michael Ellman's empirical studies (1975; 1987) are suggestive in this context. He assesses
the contributions of the agricultural versus the industrial sector to the Soviet accumulation during the First Plan period and concludes that most of the accumulation came from industry.

Ellman's analysis, however, refers to the post-collectivization period when the central policy instrument was coercion rather than the terms oftrade. See Mody (1981) for an analysis ofthe
First Plan period in the Soviet Union as well as of some other historical experiences. Another
study that should be noted here is by Gregory and Stuart (1991). Using data for the 1920s, they
show, as one analysis assumes, that the price elasticity of the Soviet agricultural surplus was
positive.
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The Fundamental Law of Primitive Socialist Accumulation
. . . the

smaller the inheritance received by the socialist accumulation fund of the prolet-

ariat . . . when the social revolution takes place, by so much the more, in proportion,
will socialist accumulation be obliged to rely on alienating part of the surplus product
of presocialist forms of economy and the smaller will be the relative weight of accumulation on its own production basis; that is, the less will it be nourished by the surplus
product ofthe workers in socialist industry (Preobrazhensky 1926,p.124).

This 'law' suggests that a smaller current stock of industrial capital:
(a) necessitates the state to put a greater price squeeze on peasants, and
(b) implies that the profit from the industrial sector would be a smaller
fraction of the total investible surplus.
For brevity, we shall refer to the above as Preobrazhensky's third and fourth
propositions, respectively. Within our model, a smaller current capital stock
would imply a larger value of the social weight on investment, 6. With this
interpretation, the third proposition is correct in the sense that the optimal
terms of trade would tend to be lower if 6 is larger (see expression (6.25) for
example). The fourth proposition may also be correct in the sense that, at
given wages and prices, a lower capital stock means that the profit from the
industrial sector is lower, and so is the proportion of the total investible surplus coming from that sector. But a lower capital stock also affects 6, as
well as the relevant behavioural parameters, and hence, the optimal industrial wage and the terms of trade. As we have argued earlier, the optimal p
and wu and, therefore, the optimal proportions of the sources of the investible surplus, are determined by society's value-judgements concerning the
welfare of peasants versus the welfare of the proletariat, as well as by the
behavioural parameters. lo

7.3

vn coRRECT srzE oF THE pRrcE scrssoRs

We have shown that the optimal size of the scissors (or, equivalently, the
correct level of the implicit 'tax' imposed upon peasants) depends on the
social valuation of the welfare of the peasants and the industrial proletariat,
as compared to the social valuation of investment. On this score, it has often
been believed that the peasants' welfare was irrelevant to the early Soviet
state. A better interpretation of the pre-collectivization debates might perhaps
l0 An increase in 6/F will increase the tax on the rural sector. This increases the contribution
lrom the rural sector. But it also leads to lower wages, which increase the revenues received

lrom the urban sector.
Note that in Preobrazhensky's third and fourth propositions, it is implicitly assumed that as
the economy grows through capital accumulation, most of the capital is allocated to the industrial sector. This assumption was pervasive in the Soviet debate, but its justification should at
least be questioned in the context of present-day less developed countries. See our discussion
of the sources and uses of investment in the introductory chapters.
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be that Preobrazhensky represented the lower end of the concern for the
peasants, in contrast to Lenin who represented the middle position (see Lenin

l9l9), and to Bukharin who represented the higher end.ll On the other hand,
the early Soviet leadership appears to have been fairly unanimous in placing
a higher social weight on investment than on consumption, and in placing a
higher social weight on the consumption of the industrial proletariat than on
the consumption of the peasants.12
From this interpretation of the initial Soviet situation, our analysis shows
that a movement in the terms of trade against peasants emerges as desirable,
at least to the point where the investible surplus, and the consumption of
the industrial proletariat have the same social weight (see Chapter 6 above,
expression (6.19) ). The direction of change in the terms of trade (from what
it would have been in the absence of government intervention), therefore,
remains the same even though the magnitude of relative concern for peasants
versus the industrial proletariat might differ. The level of tax to be imposed
on peasants, on the other hand, will be affected by the precise magnitude of
relative concern: a higher concern for peasants will correspond to a lower tax.

7.4 cot-rEcrrvrzATroN
It

is clear from this analysis that there is a limit to how low the prices to
peasants should be pushed, regardless of whether the state values them or
not. Correspondingly, there is a limit to how large a surplus can be extracted
from the peasants. If a state wants to extract more surplus than this limit,
it must discover an alternative way of organizing the rural sector. One can
interpret Soviet collectivization as a response to these problems.l3 According
to this interpretation, collectivization was seen as a form of organization
which would allow for the extraction of a significantly larger surplus from
the rural sector, enabling not only a faster accumulation of capital (deemed
by early Soviet leaders to be urgently needed), but also a betterment of the
proletariat. As is now well recognized, collectivization did not solve the
conflicts of incentive which are at the heart of the issue, and, in fact, created
problems whose enormity is now widely recognized (see Swarup 1954 for an
early analysis of some of these problems).
Using economic terminology, collectivization can be viewed as a substitution of a supervisory-command system in the place of a price-incentive

ll

Bukharin, in fact, exhorted the peasants to enrich themselves.
it appears that there was unanirnity on 6 > p'and on 6 > p'. But there
were differences on the relative size of p' compared to B'. It is obvious that, in the present
context, the welfare evaluations are not necessarily based on an anonymous social welfare
function.
l3 This, of course, is a purely economic interpretation. At the other extreme, one can argue
that the reasons for collectivization were entirely non-economic, for example the commitment
of the Soviet state to destroy the power of a potentially reactionary peasantry or simply to
abolish private prop€rty.
12 Stated differently,
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system. Some aspects of the comparison between the two systems (such as

the workers' incentives to shirk under the former) have been extensively
studied. Here, we would like to point to an aspect which has received
insufficient attention. Most of the literature has focused on a comparison of
the ability of alternative organizations to induce workers to achieve certain
work norms. However, in agriculture in particular (where there are wide
variations in the quality of land from plot to plot and in the climatic
conditions from season to season), a critical problem is the setting of
norms.14 What should be the output from a plot of land? How much work
is reasonable to expect from someone? When individuals work on their own
plots, they make these decisions for themselves. And, in a competitive
environment, supervisory systems may work better, because workers can
choose among a variety of farms, where differences in pay may correspond
to differences in work nonns. But: there is virtually no endogenous basis for
norm-determination in a collective economy.
This analysis also suggests that productivity in collectives may decline over
time relative to the contemporaneous perfonnance of price-incentive systems. In the early days of a collective, historical productivity may provide a
reasonable basis for norm determination; but as technology changes it provides a less and less adequate basis. Moreover, in the early days there may
be a cadre of individuals committed to making the collective work; these
individuals may not need much economic incentive. As time progresses, the
necessity of economic incentives may increase.
One method of obtaining some of the information needed to determine
norms for different locations would have been to allow private plots in the
neighbourhood of collectives. Another possible method would have been to
establish contests among collectives such that high performers receive large
rewards whereas low performers receive significant punishments.ls Both of
these methods, however, were inconsistent with certain interpretations of

socialist ideals.

7.5 A posrscRrpr oN THE sovIET

DEBATE

Since the publication of our initial interpretation of the Soviet debate (Sah
and Stiglitz 1984), several economists have considered the same issue. We
discuss here two ofthe alternative approaches that have been proposed, and
our evaluation of these alternatives (see Sah and Stiglitz 1986 for details).
First, it has been proposed that a better vehicle to examine the Soviet debate is an open economy model of the form analysed in Chapter 5.16 As we
la The problem of norm-setting also arises in industrial production, especially in connection
with setting appropriate piece-rates against a background of changing technology.
15 SeeNalebuffandStiglitz(1983),andLazearandRosen(1981)foranalysesofcontests.
16 See Carter (1986) for arguments in favour of such a model.
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emphasized in Chapter 6, the question is not so much whether a country engages in external trade, because almost all countries do, but whether there
are binding constraints on the magnitude of that trade, at least in the short
run. The trade figures for the Soviet Union during the relevant period (that
is, between the October Revolution and the beginning of the industrialization
debate in 1924) exhibit an extreme decline in trade compared to the period
before World War I. Trade was negligible until 1920; even in 1923, the import volume was less than I I per cent, and the export volume less than 15
per cent, of the respective l9l 3 levels (see Gregory and Stuart 1981, p.267).
Though these or any other trade figures could, in principle, be consistent
with a model with or without constraints on external trade, historical facts
suggest the former model. Not only was the Soviet Union facing blockades

by the allies during much of this period (augmenting the Soviets' fear of
'capitalist encirclement'), but even after the Treaty of Rapallo (April1922),
it faced significant isolation in trade and current business credit.lT
The importance of these constraints is explicit in Preobrazhensky's views.
Though he emphasized the potential usefulness of external trade to the
Soviet state, he clearly noted that there were 'all kinds of external complications that might not only sever our economic ties with the capitalist countries
but will also most effectively retard even that part of socialist construction
that is based on the domestic resources of the Republic' (1921, p. l4).t8 Obviously, the specific trade and credit constraints faced by an economy can be
formalized in many ways, particularly when the full disaggregation of goods
is modelled. However, in aggregate models such as those being discussed at
present, the facts concerning the Soviet Union during l9l7-24 (and the
understanding that the participants in the Soviet debate had of these facts)
suggest that a model with constraints on trade is more plausible than one
without any constraints.
Second, it has also been suggested that a model of the kind analysed in
Chapter 4 (in which the government can impose different sets of taxes in the
rural and urban sectors) is more appropriate for examining the Soviet
debate.re There can be little doubt that the key policy instrument in
Preobrazhensky's scheme of primitive socialist accumulation was the terms
of trade between agricultural and industrial goods, although he did mention
a multitude of other instruments.2o The reason for the primacy of the terms
l7 See Dobb (1966, ch. 7) for some ofthe details ofthese constraints and their consequences.
Long-term international credit to the Soviet Union was obviously not available at the time, in
part as a reaction to the Soviet repudiation of the Tsarist debts. Preobrazhensky, for instance,
did not anticipate foreign capital 'to flow on a large scale into an economic system of a type
alien to itself' (1928, p. 298).
18 For a similar interpretation of Preobrazhensky's belief that though external
trade was
beneficial to some extent to the Soviet state, its ability to trade was constrained, see Gregory
and Stuart (1981, pp. 73 a).
le See Blomqvist (1986) for views supporting this model.
20 Such as railway freights, credit and banking policy, printing money,
etc.
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of trade was simple. The state's monopoly of industry made it possible to
alter the terms of trade without additional administrative costs, and without
the administrative abilities of the sort the Soviet Union was clearly lacking
during l9l7-24. Basing his conclusions on quotations from preobrazhensky's
writings, Erlich (1960, pp. 49-50) makes this point succinctly:
The concentration of the whole of big industries . . . in the hands of the workers' state

increasestoanextraordinaryextent...thepossibilityofcarryingout...apricepolicy

on the basis ofmonopoly. . . . Preobrazhensky did not, to be sure, renounce direcr raxation as an instrument of the redistribution of income in favor of socialist industry . . . .
Taxation through price, however, was in his view the most effective single device-both
because of the 'extreme convenience of collection which did not require a penny for a

special fiscal apparatus' and for reasons of political expediency. 'The way of direct
taxation is the most dangerous way, leading to a break with the peasants.'

Implicit in Preobrazhensky's view is the equivalence of taxation of rural output and an increase in the prices of manufactured goods. In contrast, a model
with distinct sets of rural and urban prices entails not only large administrative costs but, as discussed earlier, also requires the administrative ability to
monitor the tax border. Therefore, it should not be surprising that the participants in the Soviet debate, as well as those who have subsequently analysed
this debate, have viewed the terms of trade, and not rural-urban pricing differentials, as the central instrument in Preobrazhensky's scheme.2l
2l Our view on this issue is corroborated by Michael Lipton: 'The "scissors"
discussion
always was, and is, mostly about changing the price of the iural good relative to the urban
good-not about changing the relative price paid by the two sectors for the same good'
(personal communication, 1982, Lipton's emphasis).

PART

III

The Rural Sector

Part III extends the basic analysis of Part II in several ways. In Chapter 8,
we study the effects of taxation policies on the distribution of welfare and
real incomes of diverse individuals within the rural sector. We then show
how the analysis can be expanded to incorporate specific institutions (such
as share-cropping, the extended family, and plantations), and rigidities (leading, for instance, to unemployment in the rural sector) which might be important in particular LDCs. chapter 9 addresses the question of the structure
of taxes and prices on different goods in the rural sector. Should all goods
be taxed at the same rate? If at different rates, what principles should guide
the rates at which the taxes or subsidies are levied? we derive rules for reform
in taxes on certain categories of goods in the rural sector. These rules are
not only parsimonious in the information required to implement them, but
also lead to Pareto-improving reforms; that is, no member of society is hurt
in the implementation of these rules.

8

INCOME DISTRIBUTION AND
ALTERNATIVE ORGANIZATIONAL
FORMS WITHIN THE RURAL SECTOR
8.1

TNTRoDUCTToN

In many LDCs, there are wide disparities in the incomes of those in the rural
sector. At one extreme there are landlords with very large landholdings,
while at the other there are impoverished landless workers. While changing
the prices of agricultural and industrial goods alters the distribution of income between urban and rural sectors, it also influences the income distribution within each of these sectors. In this chapter, we examine how changes
in the price of the agricultural good affect the welfare and real incomes of
different groups of individuals in the rural sector. It is then shown that the
earlier analysis can be modified to incorporate these distributive effects.
The importance of distributive effects hardly needs to be emphasized. For
those who believe that the individual is the basic unit of analysis for evaluating policy changes, the distribution of welfare across individuals is of concern. It is inequality among individuals, not across sectors, which should
ultimately be the centre of analysis. On the other hand, at a practical level,
policies do focus on larger units such as the urban and rural sectors. Indeed,
one seldom has the data to conduct an analysis at the individual level. Even
with good data on the intra-sectoral inter-household distribution of consumption, rarely is there sufficient data on how the household consumption
is divided among family members. Policies can have important effects on
intra-family distribution of income, which is no less important than effects
on the distribution of income among households. This observation is particularly important in societies where certain tasks are traditionally performed by individuals of one sex or another. For instance, in Western
industrial societies subsidizing dishwashers undoubtedly has an intra-family
distribution effect, as do those provisions of the corporate income tax which
encourage expensive business meals.
In addition, political reasons (including the role of pressure groups) may
make governments more sensitive to extremes of poverty, or to inequalities
within the urban rather than the rural sector. Politicians may find specific
types of real income comparisons to be central, and they may find an anonymous individualistic social welfare function-giving equal weight to inequality irrespective of the sector-unpersuasive.
The distributional consequences of price changes in the rural sector have
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often been a source of controversy. An extensive debate has taken place in
India, for instance, on whether past agricultural pricing policies of the Indian
government have worsened or improved the distribution of income within
the rural sector. See Mitra (1977) and Kalhon and Tyagi ( 1980) for differing
views on this debate.
In general, the distributional consequences of price changes in the rural
sector depend not only on income and land distribution within agriculture,
but also on the induced effects which prices have on variables such as the
rural wage, migration, reallocation of land entailed by migration, the terms
of share-cropping and credit, and intra-family arrangements for sharing
work and output. For brevity, we first focus on the induced effect on the
rural wage (or, on the corresponding payments to individuals in the case of
an extended family or share-cropping). However, as we show later, other induced effects (say, on the demand and supply of a multitude of goods which
cannot be taxed or subsidized) can be similarly analysed.
The importance of the induced effects can be seen as follows. If there were
no induced effects, then an increase in food prices would hurt the net buyers
of food (the landless workers and farmers with small landholdings) and help
the net sellers of food (large landlords). Quite the reverse may be the case if
the wage is highly responsive to the food price. If an increase in food price
increases the rural wage, then the net sellers of labour (who are typically
poor) will gain at the expense of the net buyers of labour (for instance, large
landlords). In fact, if the supply of labour is sufficiently inelastic and the
demand sufficiently elastic, then it is possible (as we shall see later) that the
beneficial distributional effect of the induced increase in the rural wage will
offset the deleterious direct distributional effects of a food price increase.
Taking account of the induced changes in wages, which are simply transfers within the rural sector (with the workers' income gains just equalling

the landlords' income losses), we are able to obtain formulae for price reforms and for the optimal set of prices and taxes. These resemble the formulae obtained in Part II, but the marginal social utility of income in the rural
sector, p', is now a weighted average of the marginal social utilities of incomes to different groups of rural individuals.
The form of the results derived below are remarkably robust to alternative
organizational forms within the rural sector. To demonstrate this, we extend
the analysis (in Sections 8.3 and 8.4) to several forms of rural organization,
such as plantations, share-cropping, and extended family systems. Certain
aspects of rural unemployment are briefly discussed in Section 8.4.

8.2 oISTRIBUTIoNAL

EFFECTS

A person belonging to rural group ft is denoted by a superscript i. Correspondingly, l' is his fixed farm size, and I is his surplus of the agricultural
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good which can be positive, negative, or zero. y'' is his consumption of the
industrial good L'n. is his net labour supply hours (that is, labour hours he
supplies minus the labour hours employed on his farm). Thus I'o is positive
or negative depending on whether a person is a net supplier or net demander
of labour. For the landless, it is obvious that Ah = 0, L" > 0, and U .0.
An individual's budset constraint is

p'Qh+ w'L'h= y'h>0,

(8.1)

p' is the price of the agricultural good in terms of the industrial good,
and vr(p') represents the rural wage per hour which, in general, depends on
the rural price. The sign of (8.1) is positive because we assume that the conwhere

sumption of industrial goods is positive for every individual. Let e!*o=
dln w'ldln pr denote the elasticity of the rural wage-rate with respect to p'.r
Then, using (8.1), the envelope theorem yields

#=*(n.#,r).

(8.2)

where V'n and ld' respectively are the utility level and the positive marginal
utility of income for a rural individual belonging to group &. It is apparent
that the term inside the parentheses on the right-hand side of (8.2) is the
marginal income change (which will be positive or negative depending on
whether the income increases or decreases) for a person in group i from an
increase in the rural price.2 We can rewrite the above expression as:

dv'h \,h
+ w'L'h)+
1O = fit<tU
This, in turn, can be expressed, using (8.1),

vrLrh(ekp- l)1.
as

+dp' = p'"
Y rr* + w,L,h(ekp- r))

.

(8.3)

Now note from (8.1) that fh is positive. Expression (8.3), therefore, yields
the following results. A movement of prices in favour of agriculture improves
the welfare of:

(a) every rural individual, rich or poor,

if

the elasticity of the rural

wage-rate with respect to the price of the agricultural good is close to
one;

(b) the net sellers or demanders of labour depending on whether
city is significantly greater or smaller than one.

the elasti-

Further, suppose we define a 'labour self-sufficient' farmer to be one who

I

This is the elasticity arising out ofrural labour-market equilibrium. It describes the change
in equilibrium wage in the rural sector when the rural price ofthe agricultural good is increased.
We show below how this elasticity may be calculated.
2 The direct change is captured by Q, and the indirect change (through the induced change

in wage) by wrL'ne1,.oly.
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neither buys nor sells labour services, that is, for whom L'h=0. Then it is
apparent from (8.3) that a labour self-sufficient farmer is better off if the
price of the agricultural good is higher. Categories such as labour selfsufficient farmers and marginal farmers (those who are not landless but are
sufficiently poor) have often been used in policy discussions, particularly in
South Asia. It should be clear that the boundary lines of such categories,
whether defined on the basis of net trade of labour or goods, or on the basis
of a given level of welfare or real income, are themselves dependent on the
rural wage and prices.

Elasticity of the Rural Wage
The elasticity of the rural wage depends on the nature of the labour market
and on the labour demand and supply responses of individuals. Here we
consider the case in which there are constant returns to scale in agricultural
production, and the rural wage-rate is determined in a competitive rural
labour-market. The labour-market equilibrium is described by

\,

y'hYn = 2n N'h(L'h

-

AhLdy

=

g,

(8.4)

where N'his the number of individuals in the ruralgroup h, I:h(p,, w') is the
labour supply of an individual in group h, and Lo(f , w,) is the labour employed per unit of land. Thus, L'fr = Llh - AhLd is the net labour supply of

individual ft.

We define €f,,= -dln Ldldlnw' and Efp= dln Ldldlnp'as elasticities of

labour demand on one unit of land with respect to wage and price. Now, if
the wage-rate eguals the value of the marginal product; that is, if
w'- p'dX(La)/dLo. then 4*= ,1,r.The preceding relationship between the

elasticities is what one would expect, since in the present case, labour demand
depends only on the ratio of the wage to the output price.3 Next, we deflrne
€'1, = dln tlh?ln w' and e'lp= -dln L'hldlnp' as elasticities of labour supply
with respect to wage and price, for an individual belonging to group ft. A
perturbation of (8.4) yields

ersp-l =

l4unDn6'lr- ek)t(ZnN'otor'l-+ N'ALd ef*)

,

(8.5)

where A=DrN'hAhlN'is the average land area per rural individual. Substitution of the above into (8.3) makes it possible to express an individual's
gain or loss from a change in the price of the agricultural good solely in
terms of the behavioural parameters which, in principle, can be estimated.
Note that the right-hand side of (8.5) is zeroif e:k= E!, which occurs if
the individual's labour supply depends on the rural price and on the wage,
but not on the price of the industrial good. The right-hand side of (8.5) is
3 For the results derived below, therefore, what is important is not that the wage-rate equals
the value of the marginal product, but that farm labour demand depends only on wtlpr. That
is, larm labour demand is homogeneous of degree zero in the wage-rate and output price.
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is fixed, in which case the labour

supply elasticities are zero.In both cases, the net labour supply of an individual (and hence of the entire sector) depends only on the ratio of the rural
wage to the output price. From (8.3) and (8.5), therefore: A movement of
prices in favour of (respectively, against) agriculture helps (respectively,
hurts) every rural individual if the rural wage-rate equals the value of the
marginal product, and if one of the following two conditions are met: (a)
individuals' labour supplies are fixed, or (b) the elasticities of an individual's
labour supply with respect to the rural wage and price are close to one
another.

Normative Analysis

Normative analysis in the context of heterogeneous agricultural individuals
requires only a slight restatement of the corresponding analysis in earlier
chapters. The aggregate social welfare can now be defined as

v = LnN'hlv (v'h(p', w'; A\) + NW(v'),

(8.6)

where for simplicity we continue to model the urban sector as consisting of
homogeneous individuals. Using (8.6) we can do an analysis analogous to
that found in those those sections of Chapters 4 to 7 that deal with normative
analysis. It turns out that this entire analysis remains unchanged, provided
we express p'as

9' = LnP'l

I'n,

(8.7)

where

,'^=#(n.Y,r,),
F'h

= Nhaw(v'\Dv'h

(8.8)

is the social weight on the marginal income of
Q=2nN'Wl N'is the average surplus

individual lr in the rural sector, and
per rural individual.a

4 To see the reason for (8.7) and (8.8), note that the only change introduced in the
Hamiltonian H = \t + d1 by the heterogeneity in the rural sector is due to the first term on the
right-hand side of(8.6). In the absence ofheterogeneity, the derivative ofthis term with respect
to p/ is:
a

N'

W

(V\

/))tdr

= u\a wta v' ) (dv1dp\.

This, in turn, equals N'Q p', because dV'ldy = NQ and F' = XdWldV! In the presence of
heterogeneity, the corresponding derivative is
d21,

Using (8.2), and

N'hW 1v'h(f , wr;

A))ld/ = 2n N'h(dw/av'h)(dv'hldp).

p" = NhaWDV'b, the preceding expression

\

N'oP'o (Q'* w' L'he',,r1 p'1

becomes
.

This, once again, equals ,M'Qp', provided definitions (8.7) and (8.8) are employed.
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As (8.7) makes clear, the social weight to be associated with the gain to
the rural sector as a whole, p', is a weighted average of the social weights,
the p'1, to be associated with the marginal incomes of different individuals
in the rural sector. The weighting factor f ', corresponding to the individuals

in rural group fr is the income gain to this group (accruing directly or
indirectly from an increase in the price of the agricultural good) as a fraction
of the aggregate income gain to the rural sector. This can be seen from (8.8),
in which the numerator is the income gain to group /r and the denominator
is the income gain to the rural population as a whole. Using (8.4), it is easily
verified that the weighting factors sum to one. That is
21rl'h=

1.

(8.e)

The reinterpretation of the analysis presented in earlier chapters is not
only straightforward but is also unaffected by certain aspects of the economy's model, such as whether the economy is open or closed, or whether
the prices in the two sectors can or cannot be set at different levels. As an
example, in a closed economy in which prices in the two sectors cannot be
set at different levels, the optimal price scissors are given by

':$-o)to=
p = p' = p, denotes the common price of the agricultural good in the
two sectors, and eV o= dln Qldln p represents the elasticity of per capita rural
surplus with respect to price. Expression (8.10) is thus the same as the expression for the optimal tax in the model with homogeneous rural individuals
(see expression (6.25) in Chapter 6), but now, to account for the intrasectoral heterogeneity of individuals in the rural sector, B' is given by (8.7).
Similarly, in an open economy in which the prices in the two sectors can be
set at different levels, the earlier rules for price reform or for optimal prices
(see expressions (4.7) to (4.10) in Chapter 4) remain unchanged, provided
that the parameter p' is calculated according to (8.7).
The parameter p'can obviously be viewed as the 'average' distributional
consequence of raising the rural good's price. An important feature of this
distributional parameter is that it explicitly takes into account the generalequilibrium effects faced by individuals, due to the induced change in the
rural wage. Parallel induced effects are typically absent in the standard tax
models, which assume that wages or incomes are fixed, or that the government can control wages.5 Either assumption is not fully satisfactory in the
context of the agricultural sector of an LDC.
Expression (8.7) also enables us to understand, to some degree, the role
where

5 see Atkinson and Stiglitz (1980, lecture l4), for example, where parameters similar to (g.7)
are called the 'distributional characteristic of a good', and where the general-equilibrium effects
are missing because it is assumed that wages and incomes are fixed.
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that the social weights of different groups (poor versus rich) play in the
determination of the distributional parameter B'. First, note that under
extreme circumstances, it is possible for B' to be negative. For instance, if
the government has a Rawlsian welfare function then only the welfare of the
poorest (say, the landless) is relevant; that is, only the p'o corresponding to
landless workers is positive, while all other values of p" are zero. Further,
if the elasticity of the wage with respect to price is close to zero, then (8.7)
is negative because the food surplus. /. is negative for the landless. In this
case, some of the qualitative observations made in earlier chapters (where
p' was assumed to be positive) would have to be altered. For instance, in
the absence of productivity effects, expression (8.10) would then imply that
rural output should be taxed (equivalently, the consumption of food by the
landless and by those in the urban sector should be subsidized)6 regardless
of how large or small the social weight on investment might be. Clearly, the
conditions underlying this result are extreme, yet the result does illustrate
the sensitivity of taxation and pricing policies to value-judgements and to
the nature of induced effects of prices on wages.
Another special case is the one in which all rural individuals gain from an
increase in the rural price. As pointed out earlier, a sufficient condition for
this to happen is that the elasticity of the rural wage with respect to price is
close to one. Focusing on that case, from (8.3), the corresponding marginal
income gain to a person in group h from an increase in the rural price, is
y'hlp'. This income gain increases with the income (or land area) of the
individual.T

Finally, it is perhaps useful to explain the difference between applying the
rules for optimal prices based on the assumption of a representative farmer

(that is, where p' is the social weight corresponding to that person whose
income is the average of the rural sector's income), and applying the rules
in which the intra-sectoral heterogeneity of individuals is explicit (that is,
rules which use distributional parameters such as (8.7)). In both cases the
required information on sectoral price elasticities is the same, since the government's budget is the same. The application of rules based on heterogeneous individuals requires additional information about the quantities of
goods, net labour supply, and the social weights corresponding to different
groups of individuals. How a distributional parameter like (8.7) differs from
the social weight for the representative rural person would clearly depend
on how skewed land ownership and income distribution are within the rural
sector, as well as on how p" varies with income. If income disparities are
6 Recall that, in the model under consideration here, taxing the agricultural goods means
that p is lower than the shadow price, ry'6.
7 Recall that y', is an individual's consumption of urban goods, and it is assumed here that
these goods are normal. Moreover, it can be verified from (8.3) that the income gain to a person
(from an increase in pr) may be increasing with land area even when the elasticity ef,, is smaller
than one, provided the net labour supply of an individual is a decreasing function of his land
area. We would normally expect the latter condition to hold.
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large (as they typically are) and if the society cares about the intra-sectoral
distribution of welfare, then, clearly, the government should use distributional parameters such as (8.7).

Non-Taxable Goods

It is difficult, if not impossible, for most LDC governments to tax or subsidize those goods which are produced, traded, and consumed primarily
within the rural sector (millet, for example). Yet, government pricing and
tax policies towards taxed and internationally traded goods (rice, for example) will, in general, affect the prices of the non-taxable goods. Incorporating these induced price effects into our analysis is not only straightforward
but also very similar to the treatment of the induced effect on the rural wage.
In fact, we simply need to modify the weighting term (8.8) as:

,.=ffilu

+

jw,L'hek,-jZf t

),

(8.8',)

where Q is the net surplus of individual I of the taxable agricultural good,
d is his net expenditure on the non-taxable good f (this expenditure can be
positive or negative), and e!, is the elasticity of the price of the non-taxable
good i with respect to p' (these elasticities are obtained by perturbing, with
respect to pr, the market-clearing conditions for the non-taxable goods).E
Since good i is not traded outside the rural sector, it follows that

2nN'4=0 foralli.
Using the above property, it is easily verified that the new weighting terms
(8.8') continue to satisfy the adding-up property (8.9).e
To see an implication of (8.8' ), suppose that a higher price of rice (which is
taxable) raises the price of non-taxable millet. Then (8.8') shows that I.',
for the poor (who are net consumers of millet) will be lower (compared to
the base case in which the rice price does not affect the millet price), whereas
the f" will be higher for the rich (who are net suppliers of millet). Since the
social weight on an individual's income, p'fr, is higher for a poor person than
for a rich person, it follows that the aggregate welfare gains from raising the
rice price will be lower than that in the base case.
8 The derivation of (8.8') is straightforward. First, note that the prices of the non-taxable
goods under consideration here do not affect the investible surplus or the urban individuals,
but they do affect rural individuals. Let q1 denote the price of the ,-th non-taxable good, and
let e; = dln q/dln I denote the elasticity of this price with respect to p,. Then,

/

-i' r^

\

(

"-..,
xnl gt, * 1,nY' - >,t !.r, | = xol oo
Y'=
qidp,) l-*
d/-"1-'-oy

*r2rh

O

I)
ef'o-V'"ci'h|j

The preceding expression along with the steps described in n. 4 yields (8.8').

9 For non-taxable goods which are tradable across sectors but are not imported,

2nN'hcl<0.
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8.3 ALTERNATIVE FoRMS oF RURAL
ORGANIZATION
There is a wide variety of organizational forms which have been observed
within the rural sector of LDCs. In fact, numerous variations in the details
of arrangements are found even within common organizational forms, such
as household farming with family and hired labour, extended family systems,
share-cropping, and plantations. An understanding of the consequences of
pricing and taxation policies in the presence of such organizational forms
requires a two-step analysis: first, a positive economic explanation of why a
particular set of organizational forms is observed in an economy and, second, an analysis of how individuals' responses (for instance, their surplus
response) and their welfare levels are altered when prices are altered. It is
also possible that the tax regime will affect the observed mix of organizational forms; for example, the prevalence of farming based on an extended
family. In this section, we briefly demonstrate how the earlier analysis can
be modified in the context of two specific types of organizations: joint or
extended families, and share-cropping. A discussion of another important
organizational form, namely plantations, is postponed until the next section,
where we also address the issue of involuntary unemployment in the rural
sector.

Extended- Family Farming

One mode of rural organization which has received extensive attention in
development economics is the extended-family organization. In this model,
family members co-operate in sharing income, but they do not fully cooperate in providing labour. As a result, there is an undersupply of family
labour on the farm, because each individual receives not his marginal but
his average product. Accordingly, in a Nash equilibrium, the increment to
his income from extra effort which an individual imputes is much less than
what it would have been if he were paid his marginal product (the ratio between these two increments is approximately equal to the inverse of the
number of individuals in the family).
Such a model is a peculiar hybrid. The family is neither fully co-operative
(in which case the labour supply would be determined in a way which maximized family welfare) nor is it fully non-cooperative (in which case each individual would receive his marginal contribution plus the share in the rents
determined by whatever property-right conventions are adopted by the
society). The fact that this model appears to be a hybrid does not, of course,

imply that it might not represent an element of reality in some economies.
Consider a family with farm size AF consisting of Nr homogeneous adult
workers. Let (x', y', I:) denote the consumption of the agricultural and
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industrial goods and the labour supply of an individual. Then in a symmetric
Nash equilibrium, an individual chooses (x', f , Z') to maximize

U(x',

t', ,'> * Xl r'

X(AF, L' + (NF

Nr

- l)Lr.) - o,*, -

,,f

, (s.r l)

where U denotes an individual's utility function, and X is the total family
output which is divided into NF equal parts with each part going to an individual. Denote the resulting level of utility to an individual as V' . An individual determines his own optimal choices based on the assumption that the
labour supplied by others, denoted by L" per pe-rson,- will not change as a
result of his choice. In a symmetric equilibrium, L' = Z' . Then, it is straight-

forward to verifv that

#'=rn.roloi"fl# *-,

(8.

l2)

where Q = 4-x'. Here the second term can obviously be considerably
Nr
larger than zero. Thus, there may be an additional benefit from increasing
the price because, at the margin, the increased utility from the increased output more than offsets the corresponding marginal disutility from the increased labour input. This reflects the fact that there is an undersupply of
labour.
Share-Cropptng

In

some LDCs a part of agricultural production takes place under sharecropping arrangements with various kinds of landlord-tenant contracts concerning inputs, outputs, and credit. An economic analysis of such arrangements
has recently been the subject of research. This research has questioned one
of the earlier views that share-cropping is an inefficient social arrangement
because it provides workers with incomplete incentives since they receive
only a fraction of the value of their marginal product. It is now recognized
that share-cropping might play a role in sharing risks between landowner

and workers.

Stiglitz (1974c), for instance, has argued that a central reason behind a
share-cropping contract is that it provides work incentives in situations
where measuring the labour input is difficult. Wage contracts are better than
share-cropping contracts in risk-sharing, but they provide insufficient incentives and necessitate costly supervision. At the other extreme, rental
contracts provide better incentives to workers, since workers keep all the
value of their marginal product, but they force workers to absorb all the
risk. Thus, share-cropping contracts can be viewed as a compromise between
incentives and risk-sharing.
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What is important from our point of view is how the share-cropping equilibrium is altered by a change in prices and, more importantly, how this
change in equilibrium affects the welfare of various groups of landowners
and share-croppers. Such an analysis has not yet been undertaken in the literature on share-cropping, which has focused on an environment of frxed
prices. The analysis below establishes the central point that there is an asymmetry in how a price change affects the welfare of tenants versus landlords.
This asymmetry arises because, while the marginal utility of a change in the
labour supply of a tenant (induced by the change in prices) is offset by the
change in income he receives, there is no corresponding offset for the landowner. To see this in the simplest setting, let the superscript ft = 0 and I
respectively denote the tenant and the landlord (who does not supply labour). S denotes the share of output X received by the landlord. We assume
for simplicity that this share is unchanged within the range of prices under
consideration. Using the envelope theorem, it is straightforward to show
that

9!: =foo
dp'

(8. l3a)

ano

..,t|

d.V"

-dp'
dp' = Xt ot + '-Yt' org{-L

(8. l 36)

,

/= (1 - S)X- x'o is a tenant's surplus of the rural good, and Ql=
SX- x't is a landowner's surplus. In the second term in (8.13r) dXldp'is

where

the change in the output due to the effect of a price change on the supply
of effort by the tenant. This last term is the source of asymmetry referred
to earlier. As can easily be verified, an analogous asymmetry arises even when
the possible price responses of sharing rules are explicitly taken into account.
The average social weight for the rural sector can be expressed, using
(8.13a) and (8.13b) as

o'=

[ o'o'*

u" e' *
I

,'rffi)l,r* + e')

.

(8. 14)

For simplicity, we have assumed in (8.14) that there is an equal number of
landowners and tenants, but the expression can easily be modified for alternative assumptions. If we make a plausible assumption that dXldp' is
positive (that is, a higher price increases a tenant's effort which, in turn,
increases the total output), then it is clear from (8.14) that the presence of
share-cropping adds an extra positive term in the expression for p'(provided,
of course, that the social weight associated with the marginal income of
landowners is not zero). From the expressions for optimal prices and taxes,
such as (8.10), a possible consequence of this extra term is to make the tax
on the agricultural good lower than it would have been in the absence of
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share-cropping.l0 The reason for this is that in making labour-supply decisions, workers fail to take into account the benefits of increased output
which accrue to landlords. In other words, share-cropping acts just like a
pre-existing tax. Thus, share-cropping with a 50 per cent share already has
some of the efficiency consequences of a 50 per cent output tax. Now, since
the distortion associated with a tax increases rapidly with the magnitude of
the tax, it is apparent that there is an efficiency-based argument against high
taxes on agriculture in the presence of share-cropping.

8.4 prpscrs oF wAGES AND pRrcES oN
RURAL PRODUCTIVITY
The analysis in Chapters 4, 5, and 6 emphasized potential consequences
which arise when the net productivity of urban workers is affected by urban
wages and prices. A discussion ofvarious sources ofsuch productivity effects
is presented in Chapter I l. Below, we briefly examine some aspects of productivity effects in the rural sector. It is worth noting here that the earliest
version of the relationship between productivity and wages (the efficiencywage hypothesis) was first discussed in the context of agricultural workers
in LDCs, where it was hypothesized that there may be a decline in the
productivity of workers below some level of nutrition (see Leibenstein 1957;
Mirrlees 1975; and Stiglitz 1976a).
In economies where wage productivity effects play a significant role, it is
obvious that the rural wage may be set above the market-clearing level, creating involuntary unemployment. It does not pay farmers to lower wages to
hire the unemployed, because the lowered productivity at lower wages reduces profit. The central issues from our point of view are the effects which
changes in prices have on the employment level (or more specifically on who

gets employed and who does not), on the welfare of different groups of
workers (say, employed versus unemployed), and on the aggregate marketed
surplus. To illustrate this, we focus our attention on a plantation economy
in which labour is supplied only by landless workers.
Plantations

for simplicity that the number of hours, I', which a plantation
worker works is fixed but his productivity level, denoted by b(pr,w,),
Assume

depends on the wage-rate he receives and on the prices he faces. The effective
labour hours per worker (that is, labour hours in productivity units) are l?.

l0 h the presence of altemative organizations such as share-cropping and joint family farms,
should also be apparent that the values of some of the crucial behaviouial elasticiiies (for
instance, the price elasticity of rural surplus, e'ap, in (8.10) ) will depend on the nature of the
organization under consideration.

it
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We assume that output exhibits constant returns to scale in land and effective
labour.ll If E denotes the number of workers employed on land area l-, then
E and w'are determined from

Max p,X 14, At'b1p,, w,)l- w,ELl.

(8. l 5)

E'1'r/'

The conditions of optimality are

p'Xyb =

w' and p'X1b,

=

1,

(8. l 6)

where Xr is the partial derivative of X with respect to its second argument
and bn = dbldw'. The above expressions yield the following characterization

of the rural wage-rate

b* = b/w'

(8. l 7)

The solution to (8.17) is called the efficiency wage.
The economic rationale underlying the above relationship is simple. The
employer can choose a higher effective labour input by paying a higher wage
or by hiring an extra hour of work at the current wage. At the optimum,
therefore, the marginal increase in labour effectiveness from a wage increase
is equated to the average labour effectiveness. At the resulting efficiency
wage, the labour demand may be lower than the supply. Consequently, there
may be rural unemployment. In fact, if I is the plantation land per landless
worker, then EA I A will be the rural employment rate, and (l - EA I A) wlll
be the rural unemployment rate.
A change in the rural price will affect the rural wage, so as to maintain
the wage determination equation (8.17). Let b*n and bro denote the partial
derivatives of D" with respect to w' and p'. Then, a perturbation of (8.17)
yields: dwrldpr = (b/v/t -b*p)lb**.It is reasonable to assume that be < 0 and
b,, < 0.That is, productivity declines at higher prices and that it is concave
in wages. It follows that:

dw'
_>
dl < 0 as b*rZ #

(8. l 8)

Moreover, the level of employment will change to restore, at changed prices
and wages, the plantations' optimality conditions (8.16). These changes,
along with the changes in the profits of plantation-owners, will determine
the consumption responses of the three groups in the present stylized economy: employed rural workers, unemployed rural workers, and plantationowners. The resulting effects on government revenue and on the welfare of

ll

We also assume here that there are many competing plantations and, therefore, the food
prices faced by all plantation workers are the same. Note, however, that a plantation might find
it desirable to provide food to workers at a subsidized price, if it could prevent workers from

arbitraging across price differences. In fact, it is not unusual to find plantations providing
benefits (hat is, goods and services in kind) to workers, particularly in those isolated areas
where a plantation can exercise significant monopolistic influence and where arbitrage is not
easily possible.
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each of the three groups can be studied by using the approach developed in

the earlier sections.
Selectivity in Employment

Next consider a model of the rural sector with a continuum of farm sizes.
Suppose the primary mechanism through which wage productivity effects
arise in the economy is through nutrition (and, hence, consumption). Then,
since land ownership is systematically related to an individual's income and
consumption, it is apparent that the productivity of different individuals may
also be related to land ownership. In such an economy, the benefits from
hiring a landless worker to work full-time would be lower than, say, hiring
two farmers (who have small farms of their own) to work half-time each, if
the wage-rate per hour were the same for all workers. Obviously, one would
not expect productivity to increase with land endowment beyond some level,
nor would one expect individuals with large land endowments to hire themselves out to work on others' farms.
There are two consequences of the dependence of productivity on wages
in such a framework. First, wage-rates may tend to differ for workers with
different land endowments, to the extent that productivity differences are
captured in wage-rate differences. Second, to the extent that productivity
differences are not fully captured in wage differences, there might be a higher
demand (and, hence, a higher rate of employment) for workers with some
land endowment and a lower rate of employment for landless workers.12 In
the presence of such productivity effects, the consequences of an increase in
food price can be additionally deleterious at the lower end of the income
distribution. The reason is simple. The poorest and the landless workers are
net buyers of food to a greater degree than those who are less poor. An
increase in food price worsens the welfare of the poor directly. It also reduces
their productivity (and, hence, their earning power) to a greater degree than
the corresponding reduction in the productivity of a less poor person.

8.5 coNcLUDTNG

REMARKS

A primary contribution of this chapter has been to analyse who gains and
who loses in the rural sector when the terms of trade are altered. These
distributional questions (in particular, whether a higher price for the agricultural good improves or worsens real income distribution within the rural
sector) have been of critical political importance in many LDCs.
12 When there are different groups of rural workers, the groups which have higher
productivity at the same wage will have lower unemployment (see Stiglitz 1987c). The more
general consequences for rural income distribution have been examined by Dasgupta and Ray

(1986;1987).
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The basic analysis incorporates direct effects of price changes, as well as
induced effects including those on the rural wage. We have developed simple
rules to delineate who gains and who loses, and then shown how these rules
can be related to individuals' elasticities of labour demand and supply. We
have derived a coefficient, 'the generalized social weight on rural income',
which plays the same role in the relevant formulae for pricing and taxation
as was earlier played by the marginal social valuation of income of the representative peasant. The generalized social weight on rural income turns out
to be simply a weighted average of the marginal social valuation of different
rural individuals' incomes. We have also shown how the analysis can be extended to the case in which there are many goods produced and consumed
solely within the rural sector (such as low-quality millet) which are administratively difficult to tax or subsidize.
Another objective of this chapter was to show how the positive and normative analysis ofpricing and taxation can be adapted to include the presence
of alternative rural organizational forms, such as the extended family, share-

cropping, and plantations. In contrast to the earlier analysis, where we
decomposed the effects of a pricing policy into distributional effects and
tax-induced dead-weight losses, there is now a third set of effects, showing
that there may be a corrective role for taxes because of the pre-existing
distortions induced by specific organizational forms. As a result, the generalized social weight on rural income is no longer a weighted average of the
social valuation of the incomes of different rural individuals. This can have
important consequences for pricing and taxation policy. For instance, in an
economy where there is share-cropping or income-sharing within extended
families, it might be desirable to set prices in the rural sector higher than
they would otherwise be. To put it another way, since the existing organizational form already leads to an undersupply of labour (and a corresponding
dead-weight loss), any further tax imposed on the margin has an additional
effect of exacerbating the total dead-weight loss.
Finally, we briefly analysed the effects of changes in the rural wage and
prices on the productivity of workers, and, in turn, the effect of tax policy
on the wages that are paid to hired workers. In the presence of productivity
effects, there is not only a possibility of unemployment but also a selectivity
in employment which works against the poor. In these cases, it is important
for government policy to take into account the level of unemployment as
well as its incidence.

9

TAXES AND SUBSIDIES ON
DIFFERENT GOODS IN
THE RURAL SECTOR
9.1

TNTRoDUCTToN

A major issue facing many LDCs is whether

cash-crops and agricultural
inputs such as fertilizers and tractors should be subsidized to increase agricultural production, or taxed to raise the investible surplus. It is argued by
some that cash-crops are more commonly grown by the wealthier farmers,
and that such crops thus provide a desirable basis for taxation by a government concerned with equality. Similarly, it has been argued that fertilizer,
tractors, and other modern inputs are used predominantly by the wealthier
farmers, and that modern inputs should therefore be subjected to taxation.
On the face of it, in many LDCs, government policies in this area often
seem contradictory. While the government provides a subsidy on fertilizer,
allegedly to encourage production, it taxes the output, which discourages
production. Would it not be better to eliminate the subsidy, and reduce the
tax? In short, would it not be better to reduce the extent of government intervention? The model developed in earlier chapters can easily be extended to
obtain insights into these issues. The main extension required is that, instead
of dealing with an aggregate agricultural good and an aggregate industrial
good, as in much of the preceding analysis, we now deal with a multitude
of goods being produced, used, and consumed in each of the two sectors.
We obtain two basic sets of results. The first shows that the earlier formulae for pricing and taxation in the rural sector may be extended to determine
the optimal taxes on a variety of inputs and outputs. Associated with each
commodity i (input or output) in the rural sector is a distributional coefhcient, pi, representing an appropriately weighted average of the social marginal valuation of the income of different rural individuals. pi is larger if the
net surplus of this good for the poor is larger (equivalently, for a consumption good, the demand of the poor is smaller). We show that if B! is larger,
then the optimal rural price of the commodity is typically higher. As a summary of the distributional consequences of a change in the price of a good,
our commodity-specific distributional coefficients differ from those previously noted in the literature in that they take into account the generalequilibrium effects of the price change on the rural wage.l

'

Although we do not pursue these extensions here, the distributional coelficient pi can be
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Another difference between the multi-commodity analysis conducted in
this chapter and the earlier single commodity analysis is that we now take
into account the interactions among commodities. A tax on the output of a
commodity may induce a shift in production towards another commodity,
and thus may increase government revenue (if the latter commodity is being
taxed) or decrease government revenue (if the latter commodity is being
subsidized).
The second set of results deals with the tax policy concerning cash-crops
(such as sugar-cane, tobacco, and cotton) and manufactured agricultural
inputs (such as fertilizer, tractors, and pesticides). We refer to these goods
as 'production goods', to emphasize that they do not enter an individual's
consumption basket. We show how Pareto-improving price reforms can be
implemented for production goods, based on very limited information. This
reform analysis requires knowledge only of how inputs and outputs per unit
land respond to certain kinds of price changes. Economy-wide information
on the distribution of land ownership and on the consumption responses of
individuals is not required for these reforms. The reason for this, fully described later, is that the prices of production goods affect individuals' welfare
and consumption only through their effects on the full income (that is, on
farm profit plus the value of their labour endowment). Further, these effects
bear a systematic relationship to the individual's farm size, if the production
technology is homothetic (the assumption of homotheticity seems to describe
well many agricultural environments). These Pareto-improving reforms are

relevant even when certain types

of induced wage effects are taken into

account.2
In a related result, we show that, at the optimum, the proportional reduc-

tion in the quantities of different production goods per unit land, due to
taxation or subsidization, should be equal. These results concerning the taxation of production goods are quite general. Our model allows for:

(a) a variety of goods other than the production goods, which peasants
produce, use as inputs, or consume, and

(b) a non-taxable transaction, namely, the buying and selling of labour
services.

Finally, a version of our Pareto-improving reform analysis indicates that
there is an a priori case against the simultaneous taxation of some production goods and subsidization of other such goods. Such policies are often
justified on grounds of equality. We show that this justification is weak.

easily modified to take into account the interaction of taxation with previously existing
inefficiencies, such as those associated with share-cropping or with the extended family (see ch.
8 for a discussion of alternative forms of rural organization).
2 This analysis can be extended to more general Pareto-improving tax reform rules that are
applicable at the economy-wide level; that is, in the agricultural as well as industrial sector.
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9.2 e, cENERAL FoRMULATToN
The range of goods produced and employed in the agricultural sector can
be divided into several distinct categories. Among them are those goods
which are consumed by peasants and also sold to outsiders (like some food
grains), those which are produced solely for sale (cash-crops like rubber and
fibres), and those which are inputs to agricultural production itself (like manure). Similarly, the agricultural sector buys some manufactured goods from
the outside for consumption (like textiles and radios) and others for use as
inputs in production (like fertilizers and tractors).3
All these goods can be incorporated within the earlier model by defining
Q as a vector, of which an element fl represents the net supply of the i-th
good from the rural household i to the rest of the economy . 8i is positive
if the peasant is a net seller of good i, and negative if he is a net buyer. For
the rural sector as a whole, the per capita surplus of good i is denoted by
Qi= h N'U/N', where Mfr is the number of individuals in rural group ft.
For those goods which are produced and used solely within the agricultural
sector, Q; is zero. We assume in this section that the economy is open, that
the government can maintain different sets of prices in the two sectors, and
that there are no taxes on trade within the agricultural sector.a As we shall
see, however, the reform analysis presented in the next two sections holds
even if the government cannot set different sets of prices in the two sectors.
The investible surplus is represented by

I = N"(Y -

wu

L") + (P - p,) N'Q+ (pu

-

P) Nuy,

(e.l )

which is the same as (4.1) except that I now denotes the value of the entire
vector of industrial outputs, measured at the international price vector P.
The numeraire good is any one of the pure consumption goods produced in
the industrial sector. The quantity of this good consumed by a rural individual in group h is y'h. The vector x" denotes the per capita consumption
3 The same good sometimes belongs to more than one category. For example, tractors are
primarily employed as inputs in agricultural production but are also occasionally used for

transportation.
a The underlying model of the economy here is thus the same as that in ch. 4. Note, however,
that there are some ambiguities in practice in the precise geographical definition of a tax border
between the two sectors. This is because agricultural activities are sometimes undertaken on the
fringe areas of cities which fall under cities' tax jurisdiction. Moreover, our assumption that
trade within the agricultural sector cannot be taxed somewhat overstates the constraints on the
government. What is crucial for our purpose is whether a transaction can be monitored so that
a tax can be imposed. If a farmer can sell directly to another farmer, then it is unlikely that a
tax can be collected. LDC governnents can and frequently do attempt to impose taxes and
marketing controls on transactions within the agricultural sector. One of the consequences of
such interventions is to encourage individuals to avoid using formal markets, and thereby avoid
taxes.
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ofnon-numeraire goods in the urban sector, and pu denotes the corresponding vector of urban prices.s
The effects of a change in the price of good i on a rural individual's utility
and on the investible surplus are respectively given by

u"a

#=xh(d+ffir\
#,=

*r'

- or#,-N'ei

(e.2)
(e.3)

,

where L'o denotes the net labour hours supplied by person ft. Also note that
dQldpi includes the induced effect due to a change in the rural wage, that is,

dO aO

-u=

dO dw'

aF,* a;,

dp,;

(9.4)

'

We can immediately calculate the effect of a change in prices on social
welfare. Recall that the Hamiltonian H = V + 61 represents the current
value of the time-discounted social welfare, where
(9.1), (9.2), and (9.3), we obtain

#,,

yis given by (8.6). Using

o,

if
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p,)#,,
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.
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$,0,

(e.s)

,

where

Fi= zne'h *'^(n

e;t) f

N'o,

,

(e.6)

utility of income of the rural housepi
is the elasticity of the rural wage with respect
hold i, and el,o = Eln w'lEln
to the price of good i.
We thus obtain a straightforward modification of the earlier analysis.
Note that the above expressions take into account the fact that different
commodities have different distributional effects depending on the marketed
surplus of the commodity for the rich versus the poor. These expressions
also emphasize the need to take into account not only the direct effects (for
example, large surplus suppliers are hurt more by a reduction in the prices
they receive) but also the indirect effects due to price-induced changes in
rural wages. These indirect effects, represented by ekp,, would be different
for changes in the prices of different goods. A tax on a crop which is largely

0" =

(d WDV'h)Xh is the social marginal

s The precise specification of the urban sector (for instance, the nature of heterogeneity
among urban individuals, and the nature of price-productivity effects) is not central to the
present analysis of rural taxes and prices.
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a cash-crop may have deleterious distributional effects if it depresses labour
demand and agricultural wages significantly. The small landholders and the

landless, who are net suppliers of labour, may be hurt more than the large
landholders. The above expressions differ from the earlier analysis in another
way: when there are other taxes in place, a change in the tax on one commodity may change the net demands for other commodities, increasing or decreasing tax revenues. These effects have been incorporated on the left-hand
side of (9.5).

Following the earlier analysis, it is obvious that the optimal prices are
characterized by (9.5) in which the inequality is replaced by an equality. This
equality yields a multi-person Ramsey-like rule, with the difference that induced general-equilibrium effects on wages and earnings are now taken into
account. This rule can be re-expressed to provide the standard interpretation of how the proportional reduction in the net purchase of a good
should be related to its distributional characteristics.6 A more direct inter-

pretation is that, at the optimum,

dr_

p;

dpl--E

N,Q,.

That is, the change in revenue from a marginal increase in the price of the
r'-th good equals -pil6 times the net rural surplus of this good. In the special
case in which pi is the same for all goods, the change in revenue from a price
increase is proportional, at the optimum, to the net surplus of the good
under consideration.

TNFoRMATToNALLy pARSrMoNrous
PARETO-IMPROVING PRICE REFORMS FOR
CASH-CROPS AND MANUFACTURED INPUTS

9.3

Implementation of the optimum described in the previous section requires
a knowledge of, among other things, the intra-sectoral distribution of income, the social weights corresponding to different groups of individuals,
the own- and cross-elasticities of the consumption quantities with respect to
prices, and the elasticities of the rural wage with respect to various prices.
The use of (9.5) for reform analysis may also be inhibited because the same
set of information is required, although only the knowledge of local derivatives is necessary. Therefore, instead of focusing on the characterization of
the optimum, we present here a novel and more useful result which shows
how Pareto-improving price reforms can be achieved for certain goods on
the basis of very limited information.
6 The conventional

case is analysed

in Atkinson and Stiglitz (1980, pp. 38G90).
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We focus on price reforms for those goods which are produced or used
within the rural sector but which do not enter into the consumption basket
of individuals. We refer to this class of goods as 'production goods'. This
class consists of cash-crops produced in the agricultural sector as well as
manufactured inputs (fertilizers, pesticides, machine inputs) which the agri-

cultural sector buys from the industrial sector or from abroad. The objective
of this section is to show that Pareto-improving price reforms can be made
for production goods solely on the basis of the elasticities of inputs and outputs per unit land with respect to the prices of production goods. We do not
need any information concerning consumption responses, distribution of
land, or social weights.

Before presenting the analysis, it is worth noting that a change in the prices
ofwhat we have defined as production goods has no effect on the consumption or welfare of urban individuals (because production goods do not enter
into individuals'consumption baskets). It should be apparent, therefore, that
the analysis of a reform in the prices of production goods remains the same
whether the government can or cannot set different sets of prices in the two
sectors (that is, whether the vectors p, and pu are different, or the vector
p = p' = pu denoteS the economy-wide price vector). To simplify the notation, thus, we use p to denote the price vector faced by those in the rural
sector.

We assume that the agricultural production technology is characterized
by constant returns to scale. Actually, a weaker assumption that the technology is homothetic is sufficient for the results derived below. We assume constant returns to scale, however, because this simplifies the exposition. Thus,
if theJ'-th good is a production good, and z is the vector of inputs and outputs
per unit land, then
= Aotj, wherc Ah is the farm size for a rural household
in group i. Note that inputs and outputs are represented as respectively negative and positive elements of vector 2.7
We consider here the case in which the rural wage is determined in a competitive labour-market and assume that all production goods have the same
(but not constant) elasticity with respect to the wage,8 that is

4

dZ;

ai

= 8r rt

,

(9.7)

I to be used below, are
precise definitions are irrelevant here. As we shall see, the above assumption is entirely unnecessary
where the symbol

defined

gl,

as well as the symbols g and

in the Appendix to this chapter; their

7 In general, the vector ofnet supply from a household in group his
Q = -arh I lh;,y1fs1s
the consumption vector xrn contains zeros for those goods which are not consumed by the
household and the unit-land net output vector: contains zeros for those goods which are neither
agricultural inputs nor outputs.
8 This happens ifthe unitland profit function is separable between the prices ofproduction
goods and other prices (see the Appendix to this chapter). For details on the underlying
production technologies see Lau (1978).
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if

the induced effects of changes in the prices of production goods on the
rural wage are not significant. Using (9.7) we show in the Appendix that
dwr

(e.8)

o-r

dh

That is: The change in the rural wage due to a change in the price of a production good is proportional to the quantity of this production good per unit
land. This result holds regardless of the nature of individuals' labour supply
responses.

Next, we define
c1

=2itieji,

(e.e)

where /i = (Pi-p)lpi represents the rates of taxes or subsidies, and
ej7 = ?ln z/dln pi represents the price elasticities of inputs and outputs per
unit of land. Thus (9.9) represents the proportional change, due to taxation
or subsidization, in the unit-land quantity of the production good j. Using
(9.3), (9.8), and (9.9), we show in the Appendix that the effect of a price
change on the investible surplus depends on cl in a simple way:

#=

n,+ B)N,Azi,

(e.10)

I = LnN'hAhlN'is the average land area per rural individual. A special
of (9.10) occurs, of course, when the induced effects of price changes
on the rural wage are insignificant: that is, when B=0 in (9.8). In this case
(9.10) holds even if assumption (9.7) is not satisfied.
Expression (9.10) provides a basis for the following price reforms. Consider two production goods, j and i. If their prices are changed by Lp1 and
-(z/z)A,pl respectively, then, using (9.2) and (9.8), it follows that the net
change in the utility of an individual in the rural group ft is:
where
case

LV,h=(# #?,)
(n0,,*

^0,

V *) -(o',,. -*

r')7,)oo,=

o

That is, these price changes have no e ^fect on the welfare of any rural
individual.

Next, we calculate the impact
surplus. Using (9.10),

A1=

(ar

l_

IdP'

of

these price changes

#?)LPi= ki -

on the investible

ci) N'Az1L,p1

.

(e.l l )
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The rules for price reforms follow immediately. Calculate the ci for all the
production goods. lf ci> c;,and j and i are both outputs (respectively, inputs), then increase (respectively, decrease) the price of theT+h good by a
small amount, say Lpi, and decrease (respectively, increase) the price of the
r'-th good by (z/z)L,p1. Parallel rules apply if the/'-th good is an output (respectively, input) and the r-th good is an input (respectively, output).
The above reforms lead to an unambiguous increase in the investible
surplus, without affecting the welfare of any individual. Therefore, the rules
of reform are Pareto-improving. A remarkable property of these rules is the
extreme parsimony of information required to implement them. The information required to use the above rule of reform consists solely of the current
taxes on inputs and outputs, current quantities of inputs and outputs per
unit land, and the response of these quantities to the changes in the price of

production goods.
Our rules of reform take into account the induced effects of price changes
on rural wages, albeit under assumption (9.7) which restricts the nature of
these effects. If this assumption appears too restrictive, then the relevant
empirical question is: How different are the observed induced wage effects
from those with the above restriction? If the differences are not signifitcant,
then our rules of reform can be employed with extreme parsimony of information.
Finally, note from (9.1l) that a necessary condition for the optimality of
taxation is that
(e.r2)
ci is the same for all production goods.
That is: The proportional reductions in the quantities of different production
goods per unit land, due to taxation or subsidization, should be equal.
It is useful to keep in mind the generality of our model. It allows for: (a)
a variety of goods, other than production goods, which peasants produce,
use as inputs, or consume, and (b) a non-taxable transaction, namely, the
buying and selling of labour services.
Further, we can relax the assumption of constant returns to scale in agri-

cultural production. The Pareto-improving rules of reform and condition
(9.12) for efficiency hold under a weaker assumption, namely, that the production function is homothetic. To see this intuitively, let us assume that the
induced wage effects are negligible so that changes in the prices of production
goods have effects on individual welfare only through changes in the profit
from land. (If the induced wage effects are significant, the relaxation of the
constant-returns-to-scale assumption requires only a slight modification of
the specification of a separable profit function.) Consider two production
goods, j and i. With homotheticity, isoquant contours indicating different
production scales (i.e. different farm sizes) have the same slope along a ray
through the origin. Thus, the ratio of quantities of good i and i, QilQ, is
the same for all individuals and can be written as, say, 0;;. If the prices of

I
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these goods are changed respectively by Lpi and A,p1= -QijLpi, the income
and the welfare of each individual remain unchanged. Moreover, since own-

and cross-price elasticities of inputs and outputs are also independent of
farm sizes, the response of the investible surplus to these price changes can
be written in a manner similar to (9.11). (The only differenceisthat N'Azi
on the right-hand side of (9.11) is now 21,Qi.) In turn, the result (9.12)
follows.

9.4 sHouLD SoME

CASH-CRoPS oR
MANUFACTURED INPUTS BE TAXED
AND OTHERS SUBSIDIZED?
To obtain insights into this question, assume for a moment, that changes in
the prices of production goods have negligible cross-price effects on the
quantities of inputs and outputs (that is, eji = 0 if i * 7). Then, using (9.9)
and (9.12), a necessary condition for Pareto optimality is that ti €t should
be the same for allj. Next, we know from the standard properties of profit
functions that €i > 0 for an output and ej, < 0 for an input. Also, from our
definition of ti, a negative (respectively, positive) l; implies a tax (respectively,
subsidy) on an input and a subsidy (respectively, tax) on an output. It follows
then that either all of the production goods (inputs as well as outputs) should
be taxed, or that they all should be subsidized, but not both.
These results are important not because we believe that the cross-price effects are negligible, or that the induced wage effects are always of the type
considered above. They are important because we have isolated the reasons
why the sign of taxes might differ among different production goods. Specifically, we often find that a fertilizer is being subsidized, while a pesticide
is being taxed, or vice versa. Similarly, cotton may be subsidized while another cash-crop is being taxed. It is obvious from our analysis that the justification for such taxation must lie in the presence of large cross-price effects
or in the presence of specific types of induced wage effects. If it is found
from empirical analysis that such is not the case, then the existing tax structure is not optimal and can be improved regardless of the social weights.
This analysis thus casts some doubt on the frequently given advice that,
on grounds of equity, some agricultural inputs (such as tractors) should be
taxed since they are primarily used by rich farmers, while other inputs (such
as fertilizer) should be subsidized since they are used by poor as well as rich
farmers.
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9.5 soME cAVEATS
As indicated at the beginning of the chapter, the assumption of constant
returns to scale or of homotheticity in agricultural production (and the resulting invariance of the ratios of input and output quantities to farm size)
underlies some of the results obtained in this section. The assumption of
constant returns to scale has been empirically validated in the past based on
household level data (see Strauss 1986 and references given there). At the
same time, there might be particular instances where it would appear that
the ratios of inputs and outputs are not even approximately invariant to
farm size. In these instances, parts of our analysis may need to be modified,
and it might appear that there may be scope for differential taxation.
However, even under these circumstances one must be cautious about the
use of differential taxation. In particular, one must enquire into the reasons
why the ratios of inputs and outputs are not invariant to farm size; one needs
to ask whether it reflects, for instance, differences in land quality, deviations
from homotheticity, deviations from uniform prices across individuals, or
differences in individuals' knowledge about best practices. policies should
accordingly attempt to correct price distortions, if these are the underlying
reasons, or to provide better information, if lack of knowledge is the underlying reason.
Market Imperfection
one aim of this book has been to explore the implications of market imperfections commonly associated with LDCs for the design of pricing and taxa-

tion policies. we have focused on various types of imperfection including

those in the labour market and those arising endogenously due to alternative
organizational arrangements. An important set of imperfections that are not
explicitly studied in this book are those which might arise in credit markets.e
However, if the poor do not use as much fertilizer per unit land as the rich
because they do not have access to credit markets, it does not necessarily
follow that a policy of taxing fertilizer is an appropriate one for attaining
distributional objectives. For if the availability of credit to the poor is constrained, the value of the marginal product of fertilizer for them may be
significantly higher than that for the rich farmers, and the adverse consequences of an induced reduction in fertilizer usage by the poor, as a result
of the tax, may be larger. Accordingly, a fertilizer tax, although collecting
more revenue from rich farmers, may have a more deleterious effect on the
welfare of the poor farmers.
9 Some of the reasons for market imperfections may lie in costly monitoring
and informationgathering. Moral hazard considerations-the inability to monitor the usageind care of credit
or rental prop€rty-may be important in explaining the absence of renld markets, and in
explaining why prices in these markets seem so high when these markets do exist.
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Technological Change

The quatitative results we have derived not only hold at each point in time,
but are also consistent with a number of extensions including the presence
of an exogenous process of technological change affecting agricultural production. There is one important set of dynamic effects, however, which will
require some modifications of the model: when current output or input decisions of individuals have direct effects on outputs in other periods' For then,
changes in the current prices of goods will have effects on individuals' utility
levels and on the investible surplus in subsequent periods. These effects need
to be taken into account for they have both equity and efficiency implications.
The most obvious examples of inter-temporal effects are those associated
with endogenous aspects of technological change. If, for instance, there are
important learning-by-doing effects in the use of modern technology, then
the level of output in future periods, for given levels of future inputs, will
depend on current production choices. Individuals, in deciding on their current production, will take into account the future benefits which accrue from
current production. Thus, it is still true that the change in the discounted
present value of utility of farmers as a result of an increase in the price of
agricultural goods can be represented by an expression such as (9.2). However, the framework of analysis presented earlier would have to be modilied
to take into account future changes in tax revenues resulting from a priceinduced change in current production.
In such cases, it may turn out that those new production processes which
have significant externality effects due to learning-by-doing should be subjected to a smaller tax (or should receive a larger subsidy). By the same
token, since direct monitoring of (and, hence, a direct subsidy to) a particular
production process may not be administratively feasible or economical, the
government can affect the rate of learning-by-doing by subsidizing inputs
which are more intensively used in the new processes. Thus, if the new
process is fertilizer-intensive, a fertilizer subsidy may be desirable.
Moreover, if learning is farm-specific (that is, future learning benefits accrue only to farmers currently using the new process) then there may be considerable diversity across different groups of farmers concerning when and
to what extent they adopt new processes. It has often been argued that new
technologies and processes are relatively less attractive to smaller farmers
because (a) their credit constraints increase the cost of future learning (D)
poorer individuals may be more averse to risk-taking and hence less willing
to try out new processes, and (c) learning about new technology may involve
some hxed costs and it may accordingly not be worthwhile for small farmers.
One of the central characteristics of most LDCs is that many peasants do
not use the best available practices because the diffusion of new technologies
is slow. It is often argued that pricing policies can be used to help overcome
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to the adoption of new techniques, or to protect them
while they learn the new technology. (The analogy to the infant-industry
argument should be obvious.) If this argument is correct, then it suggests
that there is another dimension to the equity-efficiency trade-off in input
subsidies. Subsidizing tractors may indeed yield more benefits, in the short
run, to faster learners (those who adopt the new technology more quickly);
but subsidizing bullocks may simply serve to perpetuate inefficient technologies. Similarly, while efficiency considerations may argue for the subsidization of fertilizer, the main beneficiaries of these subsidies may be large
farmers. As a consequence, such subsidies might appear to be regressive.
The argument that subsidies encourage the adoption of new technologies
is even stronger if learning is not farm-specific. That is, if some of the benefits
of learning on one farm spill over to those on neighbouring farms. Large
farmers, in making decisions on whether to switch from the old to the new
technology, will not take into account these socially productive externalities.
Though we have couched the analysis in terms of learning-by-doing
effects, a similar kind of analysis applies if there is uncertainty about the appropriateness of a particular technology for a particular region. The demonstration of the success of a particular technology by one farmer conveys
information to other farmers, and thus stimulates the diffusion of the new
technology.l0 There is thus a potentially important externality. Input subpeasants' resistance

sidies (such as seed and fertilizer subsidies) may comprise parts of the appropriate second-best corrective tax policy.
At the same time, it is important to examine whether taxation and pricing
are the appropriate instruments, from the point of view of costs and benefits
to society, to promote certain technologies or discourage others. A direct
subsidization of information (through extension and demonstration services
and through media campaigns) may be more socially profitable.

APPENDIX
Derivation of (9.7)
Denote the profit function on unit land as G= G(Gt(pt,w,),G2(p1)= pz-wrLd,
where p2 is the sub-vector of the prices of production goods in the rural sector, pl is
the sub-vector ofall other prices relevant to production decisions, and Zd is the labour
l0 Arguments given earlier suggest why small farmers may not undertake even limited usage
of a new technology in such situations. Also, given the variability of soil and other conditions
which exist even within a local area, and given the variability in the manner in which the new
technology may be employed (for example, the timing of planting and harvesting, the extent of
utilization of fertilizer and weeding), it is apparent that the more extensive and varied the
experimentation with a new technology, the more information potential adopters will have.
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input per unit land. Recall thatp; denotes the price ofproduction goodj. Then, it is
easily shown that:
zi

=

Ld

dti

d,f

AG
-aG,

AG2

api'

=

-

AG AG'
ano
aG' alrl

=

-

aLd

a7t=

gtzi

(e.Ar)

'

where

8r

=

a2G AGI , AG
761662 dwr dGz

It follows from (9.11) that the elasticity
dlr. z;

(e.A2)
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is the same for all

j.

Derivation of (9.8)
The market-clearing condition for labour i s26N'hL'h1p, w.) = 0, which upon differentiation yields

#=-1r,"#)l>*"#

(e.A3)

Denote the full income of the rural individual h as m,h = w,7 + AhG, where 7 is his
endowment of labour. Thus, from the definition of the unit profit function:
(e.A4)

Next, recalt that an individual's net labour supply is expressed as L'h = Dh - AhLd,
where I'" is his labour supply. Now, the prices of production goods only affect an
individual's labour supply through his full income. Using (9.14) it therefore follows
that
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Substituting (9.11) and the preceding expression into (9.13), we obtain
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Also, for later use, note the symmetry property

a4_tui.
dpi-

(e.A6)

dp,

Derivation of (9.10)
We evaluate the derivative (9.3), where the Fth good is a production good. Using
Q.9, Qt = Az;, and ei= \ N,VihlN, , (9.3) becomes
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In obtaining (9.A8), we used the identity Q = -yrh + Ahz to s€parate out production
goods and other goods (see n. 7). We also used (9.8), and defined the vector

E=\
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Next,
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Thus (9.19) becomes
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is the same as (9.10).

It is obvious that expression (9.10) also applies to the special case in which there
are no induced effects on the rural wage due to changes in the price of production
goods. For this special case, we simply set g = 0, or equivalently E = 0, into (9.A10).

PART IV
The Urban Sector

This part of the book deals with a number of issues that we believe are
fundamental to the analysis of taxation in the urban sector of LDCs. As
emphasized in the introductory chapters, a satisfactory analysis of LDC
taxation policies requires an assessment of their impact on such crucial endogenous variables as wages, the employment level and the magnitude of ruralurban migration. Chapter l0 presents a general model of urban wage and
employment determination, and, taking these into account, it then analyses
the nature of urban-rural prices (that is, the case in which sector-specific
taxation policies are feasible) as well as the price scissors (that is, the case
in which only economy-wide, rather than sector-specific, taxation policies
are feasible). The underlying general model of urban wage and employment
determination can accommodate many specifrc hypotheses. One such hypothesis that has been prominent in the literature is the wage-productivity
hypothesis. Chapter I I presents a treatment of this hypothesis. Our contribution here is to generalize this hypothesis to be able to deal with taxation
issues and then to derive some of the relevant policy consequences of this
hypothesis. Chapter l2 focuses on the taxation or subsidization of a multitude of goods in the urban sector. We develop and present the reasons for
our conclusion that, regardless of one's concern for inequality, there should
be a presumption against differential taxation or subsidization of goods in
the urban sector of LDCs. chapter 13 addresses the issue of migration in
LDCs, and what this important aspect of modern-day LDC economies implies for taxation analysis. Chapter 14 is a brief overview of the approach
we have developed for modelling the LDC urban sector. Chapter 15 is
somewhat unrelated to the rest of the book, since it does not deal with taxation policies but with the calculation of the shadow cost of labour in LDCs.
our objective in this chapter is to illustrate how the models and approaches
we have developed in this book can be used for purposes other than taxation
analysis. Finally, Chapter l6 presents concluding remarks.

l0
THE IMPACT OF URBAN WAGE AND
EMPLOYMENT DETERMINATION ON
TAXATION POLICIES
10.1 rNrRoDUCTroN
In previous chapters, we assumed that the urban wage is fixed in terms of
the numeraire good, and that it does not change as government tax policy
changes.l While this assumption was only a means to simplify the analysis
temporarily, it forms a bedrock of much of the literature on LDCs. In fact,
a number of studies, while assuming that the government cannot reduce the
urban money wage directly, assume that the government can indirectly
reduce the real value of the urban wage by increasing the prices of various
goods.
Such assumptions, we suspect, reflect a naivety more on the part of the
economist than on the part of the urban workers. The forces which limit the
ability of the government to reduce wages directly should also limit its ability
to reduce them indirectly. Thus, if it is the power of trade unions or the
threat of political unrest which leads to high urban wages, then it is obvious
that urban wages cannot be entirely insensitive to changes in prices and taxes
(although there may be lags in adjustment).
Once it is recognized that urban wages may respond to government policies, then the analysis of the incidence of any policy change must take into
account the indirect effects resulting from such wage changes. Thus, in the
absence of an adjustment in urban wages, an increase in the urban food
price might increase the investible surplus available to the government, but
the investible surplus may actually decrease once the wage response is taken
into account.
To examine how wages adjust in response to changes in tax policy, one
needs to have a theory of wage-determination. One simple theory is provided
by the conventional neoclassical model, where wages adjust to equate the
demand and supply of labour. This is one of the theories used in Chapters
8 and 9 to examine rural wage-determination and its consequences for rural
taxation policy. This theory, however, may have limited relevance for the

I Specifically, in chs. 4 and 5, we assumed that the urban wage is fixed in terms of the
industrial good. In chs. 6 and 7, where we examined a closed socialist economy with the same
set of prices in the two sectors, it was assumed that the government can adjust the urban wage.
Note, however, that the rural wage was determined endogenously in chs. 8 and 9, where we
examined a rural sector with a heterogeneous population.
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urban sector of those LDCs which exhibit significant levels of urban unemployment. Instead, we need a theory of urban wage-determination which
is consistent with the possibility that the urban wage is set above the
market-clearing level. The wage-productivity hypothesis, discussed in some
detail in the next chapter, provides one such theory. It postulates that firms
set wages taking into account the effect of wages on productivity. Another
possible theory is one in which trade unions, firms, and the government
bargain over wage-setting. Such theories are also capable of answering the
question as to how urban wages are likely to change when urban prices
change.

In this chapter, rather than focusing on any particular theory of urban
wage-determination, we develop a general reduced-form formulation. This
formulation is consistent with a variety of wage-determination hypotheses,
including the case in which wages are fixed in terms of the industrial good,
the case in which wages are fixed in utility terms, and the case in which
wages are fixed in terms of the agricultural good. We use this general description of urban wage-determination to study the positive and normative
aspects of urban-rural pricing as well as the price scissors (that is, respectively, the cases in which the government can and cannot set different sets
of prices in the two sectors) in an open economy.
Our analysis of urban-rural pricing shows that in the central case in which
urban wages respond to price changes to keep workers' utility level unchanged, and in which workers' productivity depends on their utility level,
no commodity tax or subsidy should be imposed in the urban sector. The
intuition behind this result is straightforward. The government is constrained
to providing urban workers with a certain level of utility. It might as well
provide this utility efficiently. If relative prices of goods differ from the
corresponding international prices, then the utility is being provided inefficiently. This result needs to be modified if workers' productivity, at a given
level of utility, is a function of what they consume. Thus, if productivity is
particularly responsive to food consumption, food subsidies may well be desirable. Our analysis thus provides a perspective on certain types of pricing
policies which have been observed within LDCs, pricing policies which in
the past have been criticized on the grounds that they distort the economy.2
The above conclusions are predicated on the government being able to
maintain different prices in the urban and rural sectors. If this is not the
case (that is, when price scissors are the relevant instruments), and if urban
wages increase when prices increase, then there is some presumption that
agriculture will be taxed more heavily than it would have been in the absence
of the induced effect on urban wages. Lowering the prices received by
farmers now has the additional effect of inducing lower urban wages, and
2 Chapter 12 shows how productivity effects alter the structure oftaxes imposed on different
goods produced and consumed in the urban sector.
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thus transferring resources from urban workers to the investible surplus.
This transfer may be desirable in the early stages of development when investible surplus is viewed as more valuable, at the margin, than consumption.
To focus on one issue at a time, most of this chapter examines the determination of urban wages and its consequences, while abstracting from urban
unemployment. This may appear inconsistent, since urban unemployment is
a clear possibility if the urban wage is set above the market-clearing level.
A general treatment of urban unemployment is, however, provided at the
end of this chapter.
In the next section. we introduce some notation and discuss the main effects of the dependence of wages on prices. In Section 10.3 we analyse pricing
and taxation when an urban-rural tax border exists. In Section 10.4, we consider the problem of the price scissors when wages are endogenous. Section
10.5 briefly describes the reasons why the assumption that the government
can control urban wages (directly or indirectly) is not appropriate for today's LDCs, and, why one should instead focus on endogenous urban wagedetermination mechanisms. Section 10.6 presents a brief note on the urban
wage-determination mechanisms in which the utility level of urban workers
is kept unaltered. Section 10.7 presents a general formulation of urban unemployment and analyses the consequences of the induced effects that taxation might have on urban unemployment.

10.2

t

cENERAL FoRMULATToN oF URBAN
WAGE-DETERMINATION

We begin with a general formulation which is consistent with

several

alternative hypotheses about how the urban wage is determined. This compact formulation has the advantage of identifying the central implications
of the endogeneity of the urban wage. The urban wage-rate is represented

in a reduced form

as
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We shall focus at present on the simple model in which each sector produces
a single aggregate good. Thus,p'in (10.1) is the urban price of the agricultural good in terms of the industrial good.
The effect of a change in prices on an urban worker's utility is:
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ls a summary parameter to be used below,
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is the elasticity of the urban wage with respect to price, and
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is the share of food in an urban worker's budget.
The parameter p provides a summary statistic of the nature of endogenous
changes in the urban wage. It should be apparent that the motivation underlying the parameter p is quite different in the present formulation from that
in the earlier model of price scissors in a closed economy (see Chapter 6,
especially expression (6.6)). There, the urban wage was adjusted by the government in response to changes in price in order to maintain the demandsupply balance of the agricultural good. Here, on the other hand, employers
(including public-sector firms) alter urban wages in response to a price
change for endogenous reasons, such as trade-union pressure and productiv-

ity considerations.
Three Special Cases

Consider the following special cases of (10.3):

(a)
(b)

(c)

The urban wage is fixed in terms of the industrial good. In this case,
Elvp=Q and p=-1. From (10.2), thus, a price increase makes urban
workers worse off. This was the case emphasized in Part II of this book.
The urban wage is fixed in terms of the agricultural good. In this case,
e(up = | and p = -l + llo-u> 0. From (10.2), thus, a price increase makes
urban workers better off.
The urban wage is fixed in terms of the utility level of urban workers.
That is, ur is set such that
vu

(p',
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(10.4)
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where the right-hand side is an exogenous parameter. In this case, from
(10.2), p must equal zero. Hence, from (10.3),
(10.s)

Elrp= du'

Finally, note that the parameter p can also be viewed as a measure of money
illusion in wage-setting. If there is no money illusion, that is, if wages are
set

to keep utility constant, then p = Q.

The Effects on Taxation Analysis

The presence of endogenous changes in the urban wage alters taxation analysis in three ways:
(a) Ifthe urban wage increases in response to increased urban food prices,
then the latter has a less deleterious effect on urban workers but a less
beneficial effect on the investible surplus. The induced wage effect can thus
be thought of as simply a transfer from investible surplus to urban workers.
Such a transfer will decrease aggregate social welfare if the social weight on
urban incomes, p', is smaller than the social weight on investment, 6.
(b) An increase in the urban wage, in response to an increase in the urban
food price, leads to a smaller decrease in food consumption in the presence
of an adjustment in the urban wage than that in the absence of the wage
adjustment. As a result, the government's tax revenue is increased or decreased depending on whether the urban food price is higher or lower than
the international food price.
(c) The endogeneity of wages alters the nature of productivity effects.
When wages do not change, one might normally expect a price increase to
reduce productivity. A higher wage, on the other hand, might raise productivity. In general, therefore, the overall effect is ambiguous.
Each of these three effects is seen clearly below, where we analyse pricing

and taxation policies taking into account the endogeneity of urban wages.
Throughout this analysis, it is assumed that the economy is open. In addition, both the rural and the urban sectors are described by representative
individuals. As was shown in Chapters 8 and 9 (for the rural sector) and as
will be shown in Chapter l2 (for the urban sector), one can easily incorporate
intra-sectoral heterogeneity into the analysis.

10.3 URBAN-RURAL

PRTcES

wrrH AN

ENDOGENOUS URBAN WAGE
Since the prices in the two sectors can be set independently of one another,
and since the economy is open, the investible surplus is given by
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On the right-hand side ofthe above expression, the frrst square bracket represents the direct effect of a price increase and the second square bracket
represents the effect of the induced change in the urban wage. A rearrangement of (10.7) yields

- p duE!^)- p - top - cr'(l + p)a,l/a'y'] ,
*dp, = N" r'ltu@lp
r.,
where

it will

be recalled that

,r:P-P'

is the tax- or subsidy-rate on urban food consumption,3

p'

-dln
or=
*
' onp"

)z

Ow=

..

'Y

Eln I'
..-

dln w'
wu

(10.8)

L'

is the elasticity of net industrial output with
respect to the urban food price,
is the elasticity of net industrial output with
respect to the urban wage,

is the share of wage payments in industrial
output,

4P=ekP-d't\^

.. Eln x'
ttn=*
c,Ln

w"

is the compensated elasticity of urban food
consumption with respect to the urban food
price, and

is the elasticity of urban food consumption
with respect to the income of an industrial
worker.

The elasticity e!^ is positive because food is assumed to be a normal good.
Also, to avoid trivial details, the elasticity e!, is assumed to be strictly positive rather than non-negative, which it always is. Moreover, for later use,
3 A positive t! means a subsidy to, while a negative t! means a tax on, urban food consumption.
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recall from Chapter 6 (see expressions (6.8) and (6.9),
following two special cases of productivity effects:
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in particular)

the
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-

c[uo, =

Q

if productivity
utility level.

depends only on a

worker's

op

-

d"ow >

0

if productivity

depends only on a

worker's (10.10)

(10.9)

food consumption.

Now note from (10.2) that if p > 0 and dl/dp" > 0, then an increase in the
urban food price is Pareto-improving because it increases the investible surplus and urban workers'welfare, while leaving those in the agricultural sector unaffected. Likewise, if p < 0 and dlldpu < 0, then a decrease in the urban
food price is Pareto-improving. It thus follows from (10.8) that: If p 2 0,
then the existing prices are Pareto-inefficient unless

... \-- p +[o,

t

- cr'(l

+ p)o*]/auyu

(10.1

l)

In the above expression, we assume that the denominator on the right-hand
side, d!, - p duEK^, is positive. The underlying reason is explained in n. 4.
For any given theory of urban wage-determination, thus, the above result
allows us to identify Pareto-inefficient price regimes. For instance, recall the
earlier analysis in Chapter 4, where the urban wage was fixed in terms of
the industrial good. In this special case, p=-1. Thus, it is straightforward
to verify that (l0.ll) yields (4.24).
Another specialization of result (l0.ll), which has striking implications,
is the case in which the real urban wage is fixed in terms of the utility level.
That is, (10.5) holds and p = 0. Since, by assumption, the utility of urban
workers is fixed and that of rural workers is unaffected by the price change,
Pareto-efficiency requires that investment be maximized. That is, dlldpu
=0. By substituting p=0 into (l0.ll), we obtain: The existing prices are
Pareto-inefficient unless
P - p,
,..=-=,'Pu4p

(op- auo*)la'y'

(10.12)

Using (10.9) and (10.10), two special cases of the above result are worth
noting:

l.
2,

Any tax or subsidy on food in the urban sector is Pareto-inefficient if
there are no productivity effects, or if productivity depends on the utility
level of urban workers.
If productivity depends on food consumption, then Pareto-efficiency requires a subsidy on urban food consumption.
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Optimal Prices

Recalling the Hamiltonian

H = N, Iry(V, ) +

NU W(VU) +

6I

(10.

,

l3)

we observe that

#=*##.6#
Using (10.2) and (10.8), and setting dHldp,
characterization of the optimum:

(l -

,, _ P - pu _

p"/6)p + [op

Pu

e\p

=0, we obtain the following

- cr'(l + p)o,f/uuy"

(10.
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Alternatively, the optimal urban price is

P'=

(10. l 5)

PILU
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As one would expect, in the special case in which the urban wage is fixed in
terms of the industrial good (that is, p=-l), it is straightforward to verify
that the above result is the same as (4.10) and (4.18), or (4.18) and (4.26).
Another special case is one in which the wage is set in terms of the utility
level. That is, P = 0. Then, maximizing social welfare entails maximizing L
The optimal tax-rate in this case is again (10.12), which is just the special
case of (10.14) with p=0. In the more general case, there is an ambiguity
concerning the desirability of a food tax versus a food subsidy in the urban
sector. For instance, since e4o - pa"E!^ is likely to be positive under plausible
circumstances,a an implication of (10.14) is that: whether there should be a
food tax or food subsidy in the urban sector depends on whether

l'-#l'.{'&

,#fl'qt}

Transfer

Productivity

effect

effect

a The required condition for this is p < erplau

(10.17)

eg,,, where the right-hand side of the preceding
inequality is positive. This condition is obviously satisfied if the urban wage is fixed in terms
of the industrial good (that is, p = -1; or in terms of the worker's utility level (that is, p = 0).
It may be satisfied in other cases as well. For instance, if the urban wage is fixed in terms of
the agricultural good (that is, p = - I + lio!), then the required condition is satisfied ifthe price
elasticity of urban food consumption exceeds its income elasticity; that is, if eg > e,;,.
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is negative or positive. Thus, if wage changes do not fully offset the deleterious welfare effects of price increases (that is, p < 0) and if the investible
surplus is considered to be more valuable than the consumption of urban
workers (that is, P'< 6), then the transfer effect (that is, the first term in

l7)) calls for a food tax, whereas the productivity effect (that is, the
second term in (10.17)) may call for a food subsidy.
(10.

10.4 pnrcE ScISSoRS wrrH ENDocENous wAGES
In an economy in which there is no urban-rural tax border (that is, different
sets of prices cannot be maintained in the two sectors), we need to expand
the preceding analysis to take account of the simultaneous effects of a price
change on those in the rural sector. We continue to use the notation defined
earlier, except that p = p' = pu now denotes the economy-wide price of the
agricultural good in terms of the industrial good, and t = (P - p)lp denotes
the corresponding rate of taxation or subsidy.
The expression for the investible surplus, (10.6), is now simplified to
I = Nu(Y

-

w'Lu) +

(p - P)(N'x' - N'Q)

.

(10.

l8)

Let 0 = (lf xu - NQ)/Mv" denote, once again, the net import of the agricultural good as a fraction of its urban consumption, where I > 0 because
the rural surplus is always positive. The following, then, are the effects of a
price increase on the investible surplus:

#=

-Nu*u(oo-

o' (l

+ p) o*) ldu

y'

the total productivity effect including the effect of the induced
change in the urban wage,
the direct effect on government
revenue due to the change in the

-N"xup

urban price and the urban wage,
+N'x"t(d!o

+Nuxut(l

-

-N'x(l -

-

pauE!^)

0) eta!
0)

the urban demand response including the effect of the induced
change in the urban wage,
the rural supply response,

the direct effect on government
revenue due to the change in the

rural price.

(10.

l9)

Note that the first three terms above are the same as those identified in
(10.8). The last two terms arise because now a change in p affects the rural
sector as well. A re-arrangement of the above yields
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erqp

+ 4p

-
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{9: gl(1l !)g') - r1

(10.20)

Once again, a special case of the above formulation, examined in Chapter
5, is one in which the urban wage is fixed in terms of the industrial good;
that is, p=-1. Making this substitution, it is straightforward to verify that
expression (5.2) follows from (10.20). Another special case is one in which
the rural surplus is small; that is, 0 is close to one. In this case one can ignore
the effects on the rural sector. Therefore, (10.20) approaches (10.8), as 0
approaches one.
We focus here on the case in which the urban wage is set so as to keep the
urban worker's utility level unchanged; that is, p = 9. Since an increase in the
price of the agricultural good, p, increases the welfare of those in the agricultural sector,s and since the welfare of those in the urban sector is fixed, it
follows that an increase inp is Pareto-improving so long as dlldp
0. Using
(10.20) we conclude that: An increase in the price of the agricultural good is
Pareto-improving if the following inequality is satisfied at the current prices:

)

(10.21)

Note that the right-hand side of the above is positive if (o, - cuo,) is
non-negative,6 and the latter is the case, for instance, if an urban worker's
productivity depends on his utility level or on his food consumption. In
either case, expression (10.21) allows us to identify the Pareto-inefficiency
of a range of food prices for which t is positive (that is, the domestic food
price is lower than the international food price).
Optimal Price Scissors

To examine the nature of optimal prices, we use (10.13) and (10.20), and
dHldp = 0.7 Upon re-arrangement, one obtains

+p)ow
1-e)-/\-6 -{'*orr
r\- -{l+op-cu(l
6/
6/
clilvr
,=P-p_\-

P

(l -0) eta+dlp-PduEl^

set

00'22)

Now note that the denominator on the right-hand side of the above expression
5 Here we abstract from the heterogeneity of rural individuals which was analysed in ch. 8.
However, as was shown in that chapter, a higher price of the agricultural good can, under
specific sets of circumstances, improve the welfare of each member of a heterogeneous rural
population.
6 This follows because, by definition, I 0 > 0.
7 Note that a
IN'W lV\ p ))l Dp = 7'1'g pf = /rr'!x!( I

-

0)p'.
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is positive in a range of plausible circumstances.s Focusing on the case in
which productivity effects are negligible (that is, op and ow are close to zero)
and in which the social weight on the investible surplus exceeds the social weights
on consumption (that is, 5 is larger than p' or P'), it follows that The domestic
food price should be lower than the international food price provided the overall
effect of a food price increase (that is, taking into a@ount the induced wage
changes) is not deleterious to urban workers' welfare (that is, provided p > 0).
Another special case worth noting is one in which p'= Fu = 6. In this case,
society is unconcerned with distribution; it wishes only to maximize the net
national product. Then the only effect that is relevant is the productivity effect.
If the total productivity effect is positive (that is, an increase in food prices,
taking into account the corresponding increases in wages, reduces net productivity), then / > 0 from (10.22). That is, food prices should be kept below international prices, regardless of whether the country is an exporter or an importer.
Finally, note that in the case in which the urban wage is fixed in utility
terms (that is, p = g;, expression (10.22) for the optimum yields the same expression for the tax-rate as (6.25) (which was obtained for a socialist economy in which the government controls the urban wage and sets it at the
socially optimal level).e A number of corresponding qualitative results concerning the nature of optimal prices and taxes, therefore, hold in the present
context as well.
The reason why these two seemingly different models of the economy lead
to the same set of conclusions is easy to understand. In the present model,
the utility level of urban workers is being maintained at some exogenously
specified level, and the qualitative results which we are focusing on here do
not depend on what this utility level is. Not surprisingly then, these qualitative results hold also in the case in which the government's direct control
over urban wages allows it to choose a particular (socially optimal) level of

utility for urban workers.

10.5 ENDocENous URBAN wAGE vERSUS
GOVERNMENT.CONTROLLED URBAN WAGE: WHICH IS
THE APPROPRIATE ASSUMPTION FOR LDCST
Part I of the book emphasized the importance of the set of instruments which
are available to the government, and illustrated how the analysis of taxation
8 The denominator is positive under circumstances weaker than those described in n. 4.

e In ch. 6, it was also assumed that the economy is closed (at the margin) to external trade.
But the qualitative properties of the optimal tax are unaffected whether the economy is closed
or open. In the former case, the tax-rate is defined with respect to an endogenous shadow price
of the agricultural good (in ch. 6, this price is represented as q/6), whereas in the latter case it
is delined with respect to the international price, P. This does not, however, affect expressions
(6.25) or ( 10.22) for the optimum.
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can change markedly depending upon what one assumes to be the set of
instruments available to the government. A natural question that arises in the
context of modern-day LDCs, then, is: should one assume that the government can control the urban wage, or should one assume that the urban wage
is determined endogenously and that it may be influenced by the govern-

ment's taxation policies? Throughout this book, we maintain the second
assumption. An exception was Chapter 6, which dealt with a socialist economy, where we assumed that the government could control the urban wage.

We believe that the endogeneity of the urban wage, rather than the
government's control of it, is the more appropriate assumption for modern-

day LDCs. Even in those LDCs in which the government is the dominant
urban employer, urban workers are a vocal and powerful political pressure
group. For typical political economy reasons, therefore, it is impossible for
the government to set the urban wage unilaterally. In most countries there
are direct over-the-table negotiations between the government and trade
unions representing the workers employed directly or indirectly by the government. In fact, there are not only negotiations on current wages but also
on future allowances that would be paid to workers to compensate for the
expected rate of price increase. If there are unexpectedly high price increases, then the pressure to renegotiate base wages builds up once again.
In those LDCs in which much of the urban employment is in the private
sector, the ability of the government to control the wages that private firms
pay to their workers is even more limited. If the government-mandated wage
is higher than what private firms wish to pay (often based on an agreement
with the local trade union), the government has no ability to enforce its
policy. If the mandated wage is lower than what private firms wish to pay

(which is virtually never the case), it is easily circumvented by declaring the
workers to be more skilled than they actually are.
In fact, the ability of the government to influence the urban wage and employment indirectly, through a wage tax or subsidy, is also extremely limited.
To see the importance of this point, suppose the government could institute
an ad valoren as well as a specific wage tax (or subsidy). l0 Then, regardless
of the mechanism employed by private firms to set the level of the wage (and
the resulting level of employment), it will typically be possible for the government to manipulate the two taxes just noted such that the resulting urban
wage and employment are at levels that the government considers optimal.ll
However, there are serious problems in implementing such wage taxes.
For example, a specific tax (subsidy) on each worker requires the government to monitor the number of workers. If there is a subsidy per worker,
the employer has an incentive to claim that his labour-force is larger than

l0 Specifrc taxes and subsidies are levied as a fixed amount per worker, and ad valorem taxes
and subsidies as a percentage of the wage bill.
This is because there are two lnstruments to control two variables. To see how this can
be done, see Stiglitz (1982c; 1987c).

ll
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it actually is. If there is a tax, underground transactions easily develop, and
the tax becomes, in effect, a tax on employment in a few large firms, which
the government can monitor. The resulting economic costs and distortions
make such a tax undesirable. Taxes or subsidies based on wage-levels encounter all of these difficulties, plus two others: they require accurate reporting
of wage-rates and, if enforced (which is typically not possible for the government), they distort the firm's choice of the labour-force (that is, the composition of skilled and unskilled workers). This issue is discussed further in
Section 14.3.

10.6 NorE oN THE URBAN wAGE FrxED
IN TERMS OF THE UTILITY LEVEL
In this chapter, we have frequently analysed an urban wage-determination
mechanism in which the urban wage changes in response to changes in prices
such that the welfare of urban workers remains unaltered. This represents a
central case in which private firms may set wages taking productivity effects
into account. This wage-determination mechanism is also consistent with a
setting in which the urban wage is determined through bargaining between
the government and a trade union, and where the trade union does not suffer
from money illusion. That is, the trade union understands how the welfare
of its members is affected by wages and prices.
This wage-determination hypothesis greatly simplifies the analysis of
pricing and taxation, for the following reasons:
(a) With the utility of urban workers fixed, government policies have two
main effects---on the welfare of peasants and on the size of the investible surplus. Therefore, if there is a tax border between the two sectors, then urban
price policies have only one effect---on the investible surplus. The social maximum is thus achieved by maximizing the investible surplus. In such cases,
maximization of the investible surplus is a characteristic of Pareto-efficient
tax structures; it holds regardless of the social welfare function.
(r) With the utility of the urban worker fixed, the relevant price response
of urban consumption is the compensated price response. Thus, while there
may be some ambiguity in the sign of the uncompensated price response,l2
the compensated response of demand with respect to price is always nonpositive.

(c) If a worker's productivity depends simply on his utility level, then a
price change (or any other policy change) has no effect on productivity. On
the other hand, if productivity depends on food consumption, then an increase in the food price has the overall effect (after taking the wage changes

into account) of lowering workers' productivity.
12

Throughout this book, however, we have assumed downward-sloping demand curves.
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(d) Accordingly if a worker's productivity depends simply on the utility
level, then, as was shown in (10. l2), Pareto-efficiency requires no tax or subsidy on urban food consumption, if there is an urban-rural tax border. With
no urban-rural tax border, the optimal price scissors takes the simple form:
t=

fl-e)0-9'/6)

iI - o) eop;6

'

(10.23)

This expression follows by setting p=0, and op-o..ucv=0 in (10.22). It
shows that the domestic food price should be lower than the international
price if the social weight on the investible surplus is larger than that on rural
income.

10.7 URBAN UNEMPLoYMENT
As was noted at the beginning of this chapter, if the urban wage is set above
the market-clearing level, for any one of the reasons noted there, then there
may be urban unemployment. Our objective in this section is not to discuss

any specific model of urban unemployment, but to provide a

general

reduced-form treatment of urban unemployment, and to identify some of its
consequences for taxation analysis. As we have seen earlier in the context
of the urban wage, the taxation analysis becomes more tractable through
the use of such reduced-form relationships.

A General Formulation
Two modifications need to be introduced in the previous analysis by the presence of urban unemployment. First, we write down a reduced-form relationship describing employment as a function of the urban wage; it will also be
a function of urban prices, possibly of rural prices (the reasons for this are
described later), and of the number of workers in the urban sector (which
in this chapter we take as given, postponing until Chapter l3 a discussion
of migration):

N"= N" (w', p", p', Nu) < Nu,

(t0.24)

where N" is urban employment and Nu is the number of workers in the
urban sector. We define

N'= N'- N'

(10.2s)

of unemployed individuals. The unemployment rate is thus
N,INU.
In the conventional neoclassical model, urban employment depends only
as the number

on the urban wage. In this case (10.24) follows directly from the firm's setting
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the value of the marginal product equal to the wage, using a standard
production function. Thus, N' will not depend on p' or p'. In this case, the
urban wage-rate, wu, will adjust until an equality is achieved in the last part
of (10.24). However, as previously argued, this is not the only, nor the most
relevant, employment-determination mechanism. Among other relevant mechanisms are those in which trade unions play a role, and those in which firms
set wages (and, hence, employment) based on productivity effects. In both
of these cases, N" will be affected by p'.
Another modification that is required in the earlier analysis to accommodate urban unemployment is the distinction between the welfare of the
urban employed and the urban unemployed. This is not as easy a task as it
might seem, even if one employs an additive social welfare function of the
form used in earlier chapters. In this case,
ty =

N'wt(v') + N'w(l)

+

NT/(v')

(10.26)

where Vu is the utility level of an employed urban individual and Z' is the
utility level of an unemployed urban individual.,
The utility level of the urban unemployed depends, however, on how they
are supported. If the government provides a basic subsistence level of support to these individuals (for instance, through a free ration), then it is as if
the government provides an income, mn, ovt of the investible surplus, so that
n
V' = Vn (mn, p'). In this case, an amount N m' is deducted from the investible
surplus 1, defined in (10.6). Most LDC governments do not, however, provide subsistence support to the unemployed. The unemployed survive on the
basis of transfers from the employed in the urban or rural sectors, from working in the informal market, or by using up previous savings. Each of these
has different welfare consequences.
If there are transfers from those employed in the urban sector, the utility
level of these individuals may be affected by the number of the unemployed.l3 We might then write the utility levels of an urban employed and
an urban unemployed individual as
Vu

= V,(pr, W; Nn), and

vn = v'(pu,

w:

Nn),

(t0.27)
(10.28)

respectively. If there are inter-sectoral transfers (from the rural sector to
those unemployed in the urban sector), then the amount of transfer received
by an unemployed urban individual may be affected by the rural price, p'.
In turn, p' will affect the incentive to remain unemployed versus employed
and, accordingly, the number of the employed. This is one of the reasons
(but not the only one as we shall see in later chapters) why p'may affect
N', as indicated in (10.24). Another effect of inter-sectoral transfers will be
13 The presence ofthese transfers raises the possibility ofan interdependent utility function.
We ignore this, and evaluate each individual's welfare by his own consumption.
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on food consumption in the rural sector, and hence on the rural surplus (at
ofp'). This, in turn, will affect tax collections in the rural sector.14
Further, if the marginal propensity to consume food differs between the
urban unemployed and the urban employed, then the intra-sectoral redistribution will affect aggregate expenditures on food, and hence urban tax collections (or, if urban food is being subsidized, the aggregate value of food

each value

subsidies).

Informal Urban Employment. In many cases, the urban unemployed are
engaged in subsistence employment (called the 'informal' or'grey'sector), at
tasks such as shining shoes, selling newspapers, or washing car windows,
which have a small, but none the less positive, value. It is as if they produced
a non-traded good which is consumed within the urban sector. Assume, for
simplicity, that the output per person in the grey sector is fixed, and, choosing units appropriately, the total output (denoted by z) is just equal to Nn:

z=N'.

(10.2e)

We can solve for the demand for this sood:
zd =

4

(wr, p=, p,),

(10.30)

p' is the price of the informal sector good. Setting demand equal to
supply, we can solve for the price of the informal sector good, and hence
for the income of those in the informal market:
where

mn =

pt

= p=(N!

wr.

pu)

(10.31)

.

Thus, we can write
Vn

= V'Ip'(Nn,

wu,

l), p\

(10.32)

to represent the utility of an unemployed urban person, as a function of his
income and the urban price. We also need to modify the indirect utility function of the employed to reflect the price of the informal market goods. That is,
Vu

= Vufw',

pu,

pt(Nn,

wu,

p")]

,

(10.33)

Finally, consider the case in which an unemployed urban individual deIf this were the only source of support, the number currently unemployed has no direct effect on the welfare
of those currently employed in the urban or rural sectors. Further, if the
consumption of the unemployed consists primarily of self-produced goods,
rives support from his previous savings.

then the current utility level of the unemployed could be assumed to be fixed.

Though, for simplicity, we focus on this case in subsequent chapters, this
Ia If the transfers take the form of food, the rural surplus may be reduced, at each value

of p'.
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If an individual expects a longer duration of unemployment, he will try to conserve his savings, and hence his
consumption level and utility level will be lower. We assume that the concase is not completely persuasive.

sumption levels of the urban unemployed are suffrciently close to subsistence

that these effects are negligible.
The Consequences of Tax-Induced Effects on Urban Unemployment
The presence of urban unemployment necessitates that in the analysis of the
effects of taxation on individuals' welfare and on the investible surplus, one
needs to include the induced effects on urban unemployment. As before, let
11= V + 6/ denote the Hamiltonian. Then, the change in this measure of
overall social welfare, due to a change in the urban pricr-, pu, can be expressed
as

dH aH dH dwu aH dN'
df= Ap"* a* dl * a7i" ao, '

(

10.34)

and a similar relationship holds for a change in the rural price. The frrst
term on the right-hand side of(10.34) abstracts from the induced effects on
the urban wage as well as on urban unemployment. The second term represents the induced effect on the urban wage. This eflect was emphasized in earlier

parts of this chapter. The last term represents the induced effect on urban
unemployment.
Suppose that the utility level and the consumption basket of an unemployed urban worker is not affected significantly by a change in the urban
wage or price (the reasons for this simplification were given earlier). Then,
recalling (10.25) and (10.26), the last term on the right-hand side of (10.34)
becomes

#W=-tw(v')-w(v')r#

(10.3s)

The interpretation of (10.35) is straightforward. The increase in urban unemployment due to a unit increase in I is dNnldp, (which can be positive or
negative). A previously employed person who becomes unemployed faces a

utility loss from V' to Vn. The corresponding loss in social welfare is W(V')
W(V') Expression (10.35) thus represents the total change in the aggregate
social welfare due to the induced effect of a price change on urban un-

-

employment.

There are three circumstances in which the above induced effect can be
ignored in taxation analysis. First, if urban employment is fixed. This is the
simplification that was adopted in previous chapters. Second, if there is full
employment. This will automatically be the case in the simple neoclassical
model noted in the beginning of this section. A third circumstance in which
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the induced unemployment effect can be ignored for characterizing the
optimal policy (but not for positive analysis or for reform analysis) is if the
government can control the urban wage, w', as well as urban employment,
N". If the latter control is set optimally, then dHldNn= 0. Thus, the last term
on the right-hand side of (10.34) is zero. The same is true if the government
does not directly control wu and N", but can set these variables at any level
it desires using indirect instruments such as an ad valorem tax and a directwage tax or subsidy (typically, two such instruments are required to be able
to control w'as well as N"). However, for reasons outlined in Section 10.5,
such an assumption is largely inappropriate for modern-day LDCs.
Finally, the reduced-form analysis of the induced effect on urban employment presented in this section can be specialized to a variety of alternative
hypotheses. In turn, as we shall see in Chapters 12, 13, and 14, it becomes
possible to do a more concrete taxation analysis under these alternative
hypotheses.

1l
SOME ASPECTS OF THE
WAGE_PRODUCTIVITY HYPOTHESI
THAT ARE RELEVANT FOR

S

TAXATION ANALYSIS
I 1.1 TNTRoDUCTToN
In the previous chapter, we showed how taxation analysis can be extended
in a straightforward way if urban wage and unemployment change as prices
change. The formulations were general; they held no matter how wages were
set, whether by unions, by government, by private frrms, or through some
form of bargaining among them. The formulations were also flexible; they
could be specialized to the particular hypothesis appropriate to the economy

under consideration.
In this chapter, we discuss an important sub-class of models in order to
study how private firms might determine the urban wage and employment,
and how these decisions might be affected by tax and price policy. Specihcally, the present analysis is based on the hypothesis that the wage a ltrm
pays or the prices which its workers face may have an important effect on
the productivity of its labour-force. This theory is consistent with a wagelevel in excess of the market-clearing level and with the presence of involuntary urban unemployment.

The above theory is referred to as the wage-productivity hypothesis.
Though simple, it has important implications for the nature of market equilibrium and for the consequences of alternative government policies. It implies, in particular, that firms may not be price-takers in the labour-market,
that they set their wage taking into account the effect that the wage has on
the productivity of their labour-force. There may be competitive equilibria
in which wages may not be cut in the face of an excess supply of labour.
The traditional law of supply and demand is thus altered. It also implies
that, since the wage-productivity relationship may differ for different jobs,
equilibrium may be characterized by workers who are identical ex ante facto
but who receive different wages ex postfacto. Even with identical firms, equilibrium may be characterized by a wage distribution with the higher wages
paid by some firms being exactly offset by the higher productivity. If the
wage productivity curves characterizing different groups differ, there may
be high rates of unemployment in some groups, while other groups may be
fully employed. Moreover, reductions in the demand for labour (associated,
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say, with business cycles) may have their impact concentrated on particular
groups, those for whom the ratio of productivity to wage is lower. Cyclical

reductions in demand may be accompanied by lay-offs rather than worksharing.
These explanations stand in marked contrast to the usual institutional
ones that play a role in more traditional analyses. Institutional considerations are undoubtedly of importance; they may be particularly important in
describing how (or more particularly, how fast) an economic system adapts
to changes in the economic environment. However, invoking institutions too
often provides an incomplete theory and an inadequate basis for policy prescriptions. For example, it would be unwise simply to assume that wage differentials would remain unchanged in the face of some government policy
changes. Some economists have argued that if the government cannot lower
urban wages, it should increase the prices urban workers have to pay, thus
indirectly lowering their real wages. Such an approach is naive because it
ignores the reaction to price changes by those forces which determine urban

first place.
An extensive literature has developed during the last decade dealing with
various aspects of the wage-productivity hypothesis, including its applications to both developed economies and to LDCs (see Yellen 1984 and Stiglitz
1987c for recent reviews). Rather than dealing with this literature, we focus
in this chapter on those aspects of the wage-productivity hypothesis that are
particularly relevant for taxation analysis. The existing literature on productivity effects has been limited to an environment where prices are fixed. Such
formulations are obviously inadequate for the purpose of taxation analysis
in which price changes are of fundamental importance. One of our contribuwages and employment in the

tions is to construct a class of models in which the prices faced by individuals
are a generic part of the wage-productivity effects. We also establish some
of the qualitative properties of such effects.
The central issue for taxation analysis is straightforward. Under the wageproductivity hypothesis, the wages paid and the number of workers hired
are determined, in equilibrium, by each firm trading off the productivity
gains from higher wages against the cost of higher wages. This equilibrium
is altered by a change in prices and taxes. This chapter shows how these
changes may be calculated for some special cases of the wage-productivity
hypothesis. Recall that we discussed similar induced effects of taxation policy
in the context of the rural sector in Section 8.4. There, the emphasis was on
the endogeneity of the rural wage and employment, and also on the selectivity in employment that might result from wage-productivity effects. In this
chapter, we apply the same approach, in somewhat greater detail, to the
urban sector.
In Section I1.2 we briefly discuss alternative explanations of the dependence of productivity on prices and wages. In Section I 1.3 we analyse market
equilibrium wages and employment levels, and examine how these change
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when prices change. We conclude this chapter with a brief note on an aspect
of welfare analysis that arises in a sub-class of models based on the wage-

productivity hypothesis. Throughout the chapter we abstract from migration, a subject to which we turn in Chapters 13 and 14.

1

1.2 wuv Do wAGES AND

PRICES AFFECT
PRODUCTIVITY?

There are many reasons why a firm may expect that an increase in the wage
it pays to workers, or the prices which workers face, may have an effect on

the productivity of its labour-force.
(a) Thefood-efficiency wage hypothesis. This is the oldest explanation provided within the development literature.l When workers are close to subsistence level, increases in their nutritional level will lead to an increase in their
productivity. An increase in wages is generally believed to result in an increase in nutrition and hence in productivity. We can represent the relationship between the wage paid by the r'-th flr:m, wui, and the productivity of its
labour-force. D'. as
si = gi(l7utti); )si/)sui >

(ll.l)

Q

case of the above relationship is depicted in Fig. ll.l. In this
case, at low wages an increase in the wage leads to a more than proportionate
increase in productivity. At wages higher than the threshold level, 0'i diminishing returns set in; that is, the increment in productivity from each success-

A particular

ive increase in the wage becomes smaller. [n this case
A2W A@urz 2 0

if w,r S i,,,

When the effect of prices is taken into account
bi =

(ll.l)

AQ)",w"); dbildp" 30

.

(l1.2)

.

becomes

(11.3)

Analogous generalizations to deal with changes in price regimes are relevant
for other sources of productivity effects discussed below. The analysis of relationships such as (11.3) is presented in subsequent sections.
If an urban worker shares his earnings with family members living in the
rural sector, then his productivity may also depend on variables such as the
rural price, p'. Also, the magnitude of the increase in productivity from a
given change in the urban wage may be smaller if urban workers share their
earnings with their family members in the rural sector. For this reason, firms
may attempt to provide meals and health care to their workers, as well as
to subsidize some other goods through company stores, in order to ensure

I See Leibenstein (1957). Some of the analytic implications have been explored by Mirrlees
(1975) and Stiglitz (1969; 1976a). See Stiglitz 1987c for some historical antecedents.
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ll.l
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EFFECT

that a larger proportion of the wage is spent on productivity-enhancing expenditures.
Firms may also show a preference for hiring members of the same family
in an attempt to reduce the dissipation of the benefits of high wages through
sharing. If the worker shares his income with family members who are unemployed or who are employed elsewhere in the urban sector, then productivity may be positively related to the wages paid by other firms, (represented
by the vector w", of which theT-th element isw"i),2 and negatively related to
the unemployment rate. That is
bi

-

bi(wui,

V, n):

abilAwut

>

0, and dbildn < 0 ,

(1 1.4)

where n is the unemployment rate.
(b) Labour turnover. The productivity of firms may be affected by labour
turnover.3 For most jobs, there are costs of hiring and training which are
specific to the firm. If individuals do not pay these costs fully at the moment
they are hired (recouping them later in the form of higher wages), then a
higher leaving rate increases the firm's training and hiring costs. Increasing
the wage-rate will then lead, in general, to a reduction in the leaving rate
and hence to an increase in the profits of the firm.
The leaving rate and turnover costs for a particular firm depend on the
relationship between the firm's wage and other firms' wages in the economy.
2 In a symmetric equilibrium, all components of w, would be identical.
3 In the context of developed countries, this hypothesis has been explored by Arnott and
Sriglirz (1985), Hall (1975), Salop (1973), and Stiglitz (1986), among others. In rhe context of
LDCs,

see

Stiglitz (1974a).
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a job
job. Moreover, the greater
the unemployment rate, the less likely it is that the worker will find a betterpaying job. Thus, if g' denotes the leaving rate for firm i, then under this

Individuals receiving lower wages have a higher probability of finding
at a higher wage, and thus of leaving their present

hypothesis
bi

-

bi(wui, wu, fl),dgi/Qvui < 0,dglldw"i >

0, and dgildn < 0.

(11.5)

The effect ofhigher leaving rates is to decrease the'net'productivity; that
is, the value of output net of turnover costs. In response, therefore, firms

may attempt to reduce turnover costs by forcing workers to sign binding
contracts or by asking them to pay all of the training costs.
However, indentured servitude is illegal in most countries, and workers
seldom pay the full turnover costs at the time they are hired. So long as
workers are averse to risk-taking and there is some chance that they will
leave the firm (because they are badly matched with the firm or because of
some other exogenous reasons), the optimal contract between the firm and
a worker will have the firm bearing some of the risks associated with the
costs of labour turnover (see Arnott and Stiglitz 1985). Therefore turnover
will be costly to the firm. There are additional reasons for workers not to
bear the entire costs of training and hiring. Workers may have insuffrcient
capital and the costs of training and hiring may not be verifiable. Were the
workers to pay the full training and hiring costs, there might be an incentive
for firms to exaggerate these costs and then to dismiss workers, and thus
attempt to make a profit out of the difference between the payments and
the true training costs.
(c) Incentive fficts.a It is, in general, costly to monitor workers. If there
were no unemployment and if all firms paid the market-clearing wage, then
the threat of being dismissed would not lead individuals to reduce their shirking because they would know that they could quickly obtain another job.
But if a firm pays a higher wage than that paid by other firms, or if there
is unemployment (so that a dismissed worker must spend a period unemployed before he again obtains a job), then workers have less incentive to
shirk because there is a real cost to being fired.s This again gives rise to a
wage-productivity relationship of the form
bi = bi(wui, wu, fl), abilAwui >

0,

dbildwuj <

0, and

dbildn >

0.

(l

1.6)

That is, an increase in other firms'wages reduces productivity, while an increase in unemployment increases productivity.
4 The incentive effect of paying high wages, within the context of developed countries, has
been analysed by Shapiro and Stiglitz (1984), Calvo (1979), and Calvo and Phelps (1977).
s A full analysis of this motive for palng higher wages again requires an investigation of
alternative methods of providing incentives. One such method is the presence of a bond for a
specific amount which the employee pays if he is detected to be shirking. The difficulties with
this are similar to those discussed in the context of turnover costs above. Other alternative
methods also face difficulties.
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(d) Morale effects. It has been postulated that an individual's behaviour
is affected by his views of how fairly he is being treated, or more generally,
by how he

sees himself being treated

in relationship to others. Under this

hypothesis, an individual's wage, relative to others' wages (in his firm as well
as in other firms) enters into his utility function, and consequently affects
his effort-supply function. 6

(e) Quality effects. Changes in a firm's wage may affect the mix of
applicants who apply to this firm. Thus, if the reservation wages are correlated with productivities on the job, then a firm can improve the quality
of its labour-force by offering a higher wage. Consequently, the productivity
of the workers in a firm is a function of the wage paid by this firm relative
to the wages paid by other firms.7
(f ) Recruitment effects.It is costly for firms to recruit workers, particularly
to find workers who are well-matched with the firm. Even if searches were
costless, a firm paying a higher wage would have a larger pool of applicants
to choose from, and this would enable the firm to recruit a more productive
labour-force.8

wAGES, pRrcES, pRoDUCTIVITy.
AND UNEMPLOYMENT

ll.3 A MoDEL oF

Regardless ofthe underlying hypothesis, the dependence ofproductivity on
wages has the consequence that firms may not lower wages in the presence
of an excess supply of labour. Such a determination of urban wages and the
level of urban employment has implications for taxation analysis. We begin
our analysis with a highly simplified model; more general approaches are
considered later.

Consider expression (11.3). Assume that there are no inter-firm externalities, and that firms are symmetrical in their choices. Then, the aggregate
output of firms can be expressed as

F=
where

Flb(/, w) L"N"f ,

(l1.7)

N" is the number of employed

assume that the number

workers, and where we continue to
of hours worked by each worker, Z', is fixed. We

6 For a discussion of evidence for this effect in the psychology literature

see Akerlof (1984).
7 In the context of developed countries, this model has been explored by Stiglitz (l976ai),
Weiss (1980), and Nalebuffand Stiglitz (1983), and in rhe context of LDCs, by Stiglitz (1982a).
The assumptions that firms can only imperfectly observe the inputs of individuals (as in the
previous two explanations), and that they can only imperfectly screen individuals prior to hiring
them, are critical for this hypothesis. This hypothesis also requires that individuals not be able
to guarantee their future performance.
8 In models with costly searches, it may take some time before a firm is successful in filling
a vacancy. The expected length oftime is dependent on the wages the firm pays. The effect of
this is analogous to that of a direct increase in productivity resulting frorn a wage increase.
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refer to (l1.7) as the 'multiplicative productivity representation' because the
productivity parameter multiplies the number of physical work hours to
determine the hours in efficiency units.e The aggregate profit of firms is

fi=F-NewuLu

(l

1.8)

The firms maximize their profits with respect to w! and N". The first-order
conditions of optimality are

Fbbn=

I

(l r.e)
(l l.l0)

and

F6b =wu,
where F6 =

lF/d(bL'Ne) and b, = db/lw". Dividing (l1.9)
bn= blwu

by (l

l.l0),

we obtain

(ll.lr)

.

The above expression simply says that firms choose a wage-rate to minimize
the cost of their wages per efficiency unit of work. In other words (ll.l1)
characterizes the solution to

min: wu/b(/, tll')

.

(l l. l2)

r4l'

The solution to (ll.ll) is referred to as the'efficiency wage', and it is
depicted in Fig. I l.I as the point of tangency of the line through the origin
with the productivity curve. By inverting ( I I . l0), the corresponding demand
for labour is given by

^re=
'rv

F;t (w,lb)
bL'

(ll.l3)

This demand may be less than the supply, but firms will not be induced to
lower their wages. A firrm knows that an unemployed worker who offers to
work for less than the efficiency wage will have a sufflrciently lower productivity that its lower labour costs will not compensate for the correspondingly
lower profits.
The above conclusion holds with equal force for any of the other hypotheses which were advanced earlier for the dependence of productivity on
wages. At the same time, while each of the hypotheses can yield equilibrium
unemployment, different hypotheses do differ in their welfare consequences
and in their policy implications.
We next analyse the consequences of changes in prices or taxes on wages
and employment in the simple model above. Differentiating (ll.ll) with
respect to the urban price, pu, we obtain

dwu

dpu

bo

- b,rw'

rl'b*n

(l l.l4)

e To use the vocabulary of traditional growth theory, in formulation (11.7), increases in
labour productivity are 'Harrod-neutral' or 'labour-augmenting'. A more general formulation
would be F = F\G\b)K, 6N161 t'N), where ,l( is capital. Thus, if )au(b)/db =0, increases in
productivity are purely capital-augmenting.
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where the subscripts of b continue to represent its partial derivatives; that is,
b*p=\brldpu, and b**=db*ldw".In elasticity form (l l.l4) can be rewritten as
pu(bp - b!!y')
_ dln wu==-6,fb,,
(ll.l5)
=
dl, p"
(ll.l0) with respect to pu, wu, and N', we obtain

^,,
ewo

.

Similarly, by perturbing
the following expression for the change in the employment level due to

a

change in prices.

#

-

={r,
-

where dwuldp'is given by

bo

u-rou+

FmbL'N")1ffi

(Ft+ F66bLuN")1,u,

,'r*

,

(l l.l6)

(ll.l4).
Special Cases

(a) Productivity depends on food consumption If a worker's productivity
depends only on his food consumption, that is, b = blxu(pu, wr)], then (l l.l l)
implies
E6a

el^ =

(l r.l7)

1,

where ta.. = dln b/Eln xL is the elasticity of productivity with respect to food
consumption, and, as was defined in earlier chapters, eg. is the income elasticity of food consumption. In other words, any change in prices will lead to
a change in the wage such that (ll.l7) is preserved. Now, assume further
that the income elasticity of food consumption is a function of the quantity
of food consumption alone (that is, e!. is a function of xu alone). Then the
left-hand side of (ll.l7) is a function of x" alone. Expression (ll.l7) thus
implies that wages adjust in response to a change in price to keep rL unchanged. In other words,
elup=

ElleY^>

(l l.l8)

0.

Further, under the above assumptions a change in prices and the corresponding change in the wage does not affect b. Substituting dbldp, =
bo + b*(dw'/dp') = 0 into (11.16), we obtain

r'Ftolffi .
ffi'= ott

o.

(ll.le)

The above expression is negative because Faa is negative and, from (ll.l8),
dw"/dp" is positive.
(b) Productivity depends on utilily. The analysis of the case in which a
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worker's productivity depends on his utility level, that is, b=blV(pu,wu)1,
is similar to the previous special case. Analogous to (I LI7), we now obtain
E6y EtlT-

(l1.20)

= l,

utility level with respect to
productivity
with respect to
income, and e6y=dln bldlnV"is the elasticity of
the utility level. Assume that el,^is a function of the utility level alone. Then,
it follows from (11.20) that the adjustment in wages will be such that the
utility level of workers is kept unchanged. This in turn implies, as should be
familiar by now,
where ett^=dlnV'ldln m" is the elasticity of the

E$P=

(l l.2l)

0:'> 0,

it will be recalled that o& - puxulwuLu is the urban worker's share of
budget
spent on food. Furthermore, productivity is unaffected by a
the
change in price and by the corresponding change in the wage. Thus, we
obtain (l l.19) once again.
where

A More General Model
The above analysis was based on several simplifications. In general, productivity effects need not interact with employment in the mutiplicative way
represented by (11.7). The above analysis also abstracted from inter-firm

externalities.

A more general speciltcation of the productivity

trade-off

facing the r'-th firm is
6i _ [i(wui, wr,

f,

n)

(tl.22)

where w" is the wage paid by firm i, wu is the vector of wages paid by other
firms in the urban sector, and n is the urban unemployment rate. The output
of firm i is represented as

F,

= F' (bi, N', ),

(l 1.23)

i, and N" is the number of workers
employs. Representing this firm's profit as ni=Fi-N"iwuiLu, profitmaximization entails the real wage equalling the value of the marginal
where F' denotes the net output of firm

it

product,
?_!-_1,,=w,r,
d1v

''

(tt.24)

and the wage-rate being chosen so that

qa 34 = N"iL,
dbt dwur

(11.25)

From (l1.24) and (11.25), we obtain the 'generalized optimal productivity
condition':
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Eln

ak

b'
,r,:

dln F' I Dln F'
An N"t / al" b,

(l1.26)

That is, the elasticity of productivity with respect to the wage should equal
the ratio of the elasticity of output with respect to employment and the elasticity of output with respect to productivity.
Expression (11.26) is a generalization of (11.1l). If we focus on a symmetric equilibrium across firms, in which all urban firms pay the same wage in
the equilibrium, then an additional condition will be added to the characterization of equilibrium, (11.24) and (11.25), namely, that each element of
the vector w'has the same value. Denote this common value bv wr. That is.
wu. = Wu and wu = (Wr, . . ., w").
(11.27)
By differentiating the equilibrium (11.24), (11.25), and (l1.27) with respect
to wu and. pu, we can calculate the impact that a change in p" would have on
w'and N". These would be the generalizations of (l l.l5) and (l l.16) respect-

ively.

It

should be apparent that the resulting expressions for dwuldp, and

dN" /dp" would not be simple; the presence of productivity effects introduces
a complex set of trade-offs. For particular productivity hypotheses, however,
it is possible to obtain more tractable expressions. For instance, as was shown
earlier, if the productivity is multiplicative, and if productivity as well as the

income elasticity of food consumption depend only on the level of food
consumption, then the relevant expressions are (l l.l8) and (l l.l9). The corresponding expressions are (ll.2l) and (ll.l9) if a worker's productivity as
well as the income elasticity of food consumption depends only on his utility
level. In these special cases, increases in the price offood in the urban sector
increase wages and decrease urban employment.

An Aspect of Taxation Analysis

A general formulation of how to incorporate the induced effects of taxes on
urban wages and unemployment into taxation analysis was described in
chapter 10. The analysis presented there can obviously be specialized to the
models based on the wage-productivity hypotheses discussed in this chapter.
This involves using expressions such as (ll.l5) and (ll.l6), or its variants,
to depict the effects of a price change on the urban wage and employment,
respectively. As pointed out earlier, while the economic intuition underlying
such expressions is straightforward, they are obtained in a simple form only
under strong assumptions.
It is perhaps useful to note here an issue in taxation analysis that is specific
to a sub-class of models based on productivity effects. consider the effect
of a change in the urban food price on the investible surplus

I = N" (Y

-

wuL\ + (P - p,)N'Q + (p"

-

P)Ne xu,

(l1.28)
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it is assumed that the urban price can be changed independently of
the rural price. Assume that private ltrms produce all the industrial output,
and that there is a 100 per c€nt tax on the profits of these firms. Further,
suppose that there are no inter-firm externalities. Then, the first term on the
right-hand side of (11.28) is replaced by the aggregate firms'profit, denoted
by n(1, wu, N").An example of the firms' profit was described in (l1.8).
Now, since firms maximize their profit with respect to w'and l{", it follows
that the only effect of a change in n that we need to deal with is the partial
effect of pu. This is simply an application of the envelope theorem. From the
envelope theorem, dnldy denotes the price-induced change in profit and,
hence, the corresponding change in government revenue. Exactly the same
where

result

will be obtained if the wage function, w'(p), and the employment

N(p\, were solved from the firms'maximization, and the total
derivative of the frrms' profit, dn(p', v*(p\, N'(/))ldl were to be calcufunction,
lated.

For an illustration of this point, consider the multiplicative productivity
described in (11.7) and (11.8). Then

h

*' ," - wur;u) = F&p LuN'

.

(l l.2e)

This expression is negative if productivity depends negatively on the prices
that workers face.

t2
TAXES AND SUBSIDIES ON
DIFFERENT GOODS IN
THE URBAN SECTOR

l2.l

TNTRoDUCTIoN

The analysis of urban taxes presented in earlier chapters employed the
simplification of two aggregate goods. an agricultural good and an industrial
good. In this chapter, we deal with a multitude of goods. A similar disaggregated analysis for the rural sector was presented in Chapter 9. The critical
question concerning the disaggregated structure of urban taxes is: Should
some commodities be taxed or subsidized more heavily than others, and if
so, according to what principles?
We will show that the answer depends critically on two factors: (a) how
urban wages are set, and (b) the nature of the effect of wages and prices on
urban employment and productivity. We show that if wages adjust to
changes in prices to keep individuals at the same level of utility, then, in the
absence of employment and productivity effects, there should be no urban
commodity taxes or subsidies. If there are employment or productivity effects, then commodities which have a large positive effect on employment
and productivity should be subsidized, while other commodities should be
taxed. It should be apparent that the first result is a generalization, in a
multi-good setting, of a result obtained in Chapter 10.
Our results differ markedly from the standard theory concerning the structure of taxes in the absence of lump-sum or income taxes. The latter (originally due to Ramsey and Pigou) emphasized that if the government wishes to
raise a given amount of revenue with the least dead-weight loss, then it
should tax less elastic commodities more heavily than more elastic commodities. More generally, it should set tax-rates in such a way that there is

an equal proportional reduction of consumption (along the compensated
demand curve) for all commodities.
These results, however, stood in contrast to standard practice in the design
of commodity taxes. Governments typically tax luxuries and subsidize necessities, in part as an indirect attempt to make the rich bear a greater proportion of the costs of government. Since necessities tend to be price inelastic,
and luxuries price elastic, this observed pattern of taxation is inconsistent
with the kinds of taxation policies recommended by Ramsey and Pigou. In
the subsequent literature (Atkinson and Stiglitz 1976; Diamond 1975), a

unified model integrating both kinds of effects was developed. Whether
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necessities were taxed at higher or lower rates than luxuries depended, among

other things, on distributional considerations.
Our results, derived below, seem more in accord with observed practice,
not because of a greater concern for equality but because the conventional
model is largely inappropriate for the analysis of taxation in LDCs. This is
seen most forcefully by noting that the traditional analysis, focusing on deadweight loss effects, can be interpreted as saying that one should tax commodities which are complements to leisure (which, we recall, is untaxed) while
subsidizing the substitutes.l If labour supply were inelastic, no differential
taxes would be imposed: uniformity is desirable. Differential commodity
taxation can be seen as an attempt to reduce the disincentive effects on
labour.
However, for most LDCs facing urban unemployment, the effects of tax
changes on labour supply should not be viewed as first-order effects in determining policy. If anything, the government would like to reduce the amount
of visible unemployment. Thus, policies which increase the labour supply
may actually exacerbate the visibility of what the government sees as one of
its central problems. We contend that the first-order effects, instead, are the
effects of taxation and pricing policies on urban wages, employment, productivity, and migration. Price-induced changes in urban wages have an immediate effect on the investible surplus, on the welfare level, and on the
consumption pattern of urban workers. Similarly, if productivity is particularly sensitive to the consumption of some commodity, it may be desirable
to lower the price of that commodity. Likewise, it can be shown that if migration is particularly sensitive to the price of some commodities (like housing),
it will have a significant effect on the analysis of taxation.
For simplicity, the present analysis of the disaggregated structure of urban
taxation and pricing abstracts from migration, postponing its discussion
until Chapter 13. We also assume that a tax border exists between the rural
and urban sectors. We can therefore analyse the tax structure in the urban
sector without considering its effects on the rural sector. In Section 12.2, we
present a general model of taxation which permits any kind of endogeneity
in urban wages and productivity. This general model is then specialized to
the case in which the urban wage is fixed in terms of the numeraire good
(the resulting optimal taxes are similar to those in the Ramsey case, with the
difference that our analysis brings out the productivity effects), and to the
case in which the urban wage changes to keep the workers' utility level unchanged. We conclude the chapter with a discussion of how our analysis can
be extended to: (a) deal with the case in which the work hours of urban
workers are not fixed, and are instead chosen by the workers themselves,
and (b) incorporate the heterogeneity of urban individuals.

I

These results were originally derived by Corlett and Hague (1953) and Meade (1955), for
commodities and labour. Atkinson and Stiglitz (1972) extended the
interpretation to many commodities. See Atkinson and Stiglitz (1980) for a review.
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12.2 e, GENERAL FoRMULATIoN
We begin by generalizing our earlier notation to the present context where
there is a multitude of goods. Let the reduced-form dependence of the urban
wage on the vector of urban prices, p', be represented as
w, = wu(p\

Let

(r2.1)

.

.. = dln w'
=:dn pi-

(r2.2)

€fr,i

denote the corresponding elasticity of the urban wage with respect to the
price of good i.
The effect of a change in the price of good i on the utility level of an urban
worker can be represented as

dvu avu

dvu dw"
=W*Aw
dpi
A-

(12.3)

Using (12.2) and identities resulting from the envelope theorem,2 (12.3) yields

#
where af

=\rt'*i

e

| + EU,/cr') =L'uxfpi

,

(r2.4)

- lfxflwuLu is the share of a worker's budget spent on good i, and

pi=-l

(t2.s)

+e1,/a'i

is a summary parameter to be used below. Note that the parameter p1 is a
generalization of the parameter p employed in Chapter 10.
It is apparent that if the urban wage is fixed in terms of the numeraire
good, then

EYrt=0

and pi=-1.

(12.6)

On the other hand, if the urban wage adjusts to keep an urban worker's util-

ity level unchanged, then
=

elui

dl and

pi = 0.

(r2.7)

Productivity Effects
Let
Y

2 These identities are dV"/dp1=

=

Y (k,

-f'4 -9

is a worker's consumption of good
lxed at present.

i

L", pu, wu)

(12.8)

lll',

where it will be recalled that x1r
work he supplies. l' is assumed

dV" ldw =
and Lu is the hours of
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denote the net industrial output per worker. Let
Eln

oi = dln

X
pl

ano

Eln Y

(t2.e)

G' =
aln ,r'-

denote respectively the elasticities of net output with respect to the price of
good i and the urban wage. It is then straightforward to verify that the overall impact of a price increase on productivity is

dY aY*

dpi =

dY dwu -x'l (ot
.
doi = q,*'

W a*

Ei'i 6w)

(12.10)

'

where y"= w"LulY is the wage payment expressed as a fraction of the industrial output. Also, for later use, we note that in the special case in which a
worker's productivity depends on his utility level, the following relationship
holds:3

o;-Cfop=0.

(12.1

l)

Characterization of the Optimum

For ease of exposition, we abstract at present from urban unemployment;
however, as shown at the end of this section, it is straightforward to incorporate this aspect.
The present value of the aggregate social welfare, including the value of
the investible surplus, is given by the Hamiltonian
H = N'W(v' ) + 1['w[Vu (t, w") ]+ 6 [N'(Y+ (P - p') N'Q + (p" - P) Nuxu (pu, wu)l ,

w%')

(12.12)

where x', Q, p', p', and P are all vectors. In the Appendix to this chapter we
show that the optimal structure of prices or taxes is given by the solution to

(o, I r-S- @,-p)# Ito,-t-#t,
o,)

L 0

-21tye,i,=-l

d*')" I

eil,,

afYu )

(12.13)

where

ti = @1- pfllfi is the subsidy or tax rate on good 7,

-u

^U--Jl

?ln x'

I

dlnff lutility

represents the compensated elasticities, and dx"ldmu denotes the income responses of the vector of consumption quantities. The left-hand side of
(12.13), -Ei tidii, has a standard interpretation. It represents the proportional
3 This can be derived using the identities in n. 2 for the case in which
y = ylk, L', l/(
t, vr,)l .
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reduction in the compensated consumption of good i, as a consequence of
any given set of taxes and subsidies.
Ramsey Case

First consider the case in which the urban wage is fixed in terms of the numeraire (that is, El,i=0 and p;= -l). Expression (12.13) then yields:

!-,
-z1tie,i,=[,-E-ro,-n+l.
d^,) allu
L

(t2.t4)

Now recall the standard Ramsey result: The proportional reduction in the
compensated consumption should be equal for all goods (see Atkinson and
Stiglitz 1980, Chapter l2). For this result to hold, it is apparent from (12.14)
that the urban wage responses need to be of a particular kind, (that is, the
wage is fixed in terms of the numeraire) and also that productivity effects
need to be negligible. Thus, even if the urban wage is hxed in terms of the
numeraire, the Ramsey result need not hold in general because of the
productivity effects (captured for good i by the last term on the right-hand

side of (12.13)). For instance, if two goods have approximately the same
share of a worker's budget, but a rise in the price of the first good decreases
the productivity by alarger extent (that is, if or > oz and al = a!), then it
follows from (12.13) that the proportional reduction in the consumption of
the first good should be smaller.
A special case of productivity effects for which the Ramsey result is
restored is one in which a worker's productivity depends on his utility level.
In this case, we note from ( I 2. I 1) that o i lai is the same for all goods. Therefore, the right-hand side of (12.14) is the same for all goods.
Urban Wages Fixed in Terms of the Utility Level

A central example of urban wage-determination mechanisms is one in which
the utility level of an urban worker remains unchanged in response to
changes in the urban prices. In this cas€, €{,,; = of, and pi = 0. Substitution

into (12.13) yields:

i- al o'
tr!er!,-2;Jr
v -c arT"

(r2.ls)

Thus: Whether the compensated reduction should or should not be the same
across goods and, indeed, whether there should be any taxation or subsidization at all, depends entirely on the nature of the productivity effects.

For instance, if the productivity effects are negligible (that is, if
oi = ow = 0), then (12.9) yields that the proportional reduction should be zero
for all goods. This, in turn, is possible only if there are no taxes or subsidies
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in the urban sector. Thus: There should be no taxation or subsidization in
the urban sector if the urban wage adjusts to keep the workers' utility level
unchanged and if price changes have negligible effects on productivity. The
underlying reason is simple. The least costly method of providing a fixed
level of utility (whatever that level might be) is to provide it using the
international prices of goods. The distortion introduced by taxes and subsidies does not serve any useful purpose in this case.
The above result also holds if there are productivity effects but if a
worker's productivity depends on his utility level. This is verified easily from

(l2.ll)

and (12.15). Once again the reason behind the result is straightfor-

ward. Since the utility level of workers is being kept unchanged through
wage adjustments, it follows that productivity is also unchanged in this case.
For more general types of productivity effects, we note the following result
from (12.10) and (12.15): If productivity increases (respectively, decreases)
from the increase in the price of a good, taking into account the induced
wage changes which keep the workers' utility level unchanged, then the
proportional reduction in the consumption of this good should be positive
(respectively, negative). Thus, for instance, the optimal taxation should increase the compensated food consumption, if a higher food price is likely to
decrease productivity, and decrease compensated alcohol consumption, if an
alcohol price rise is likely to increase productivity.
Unemployment Effects

The treatment of unemployment effects is similar to that of productivity
effects, but somewhat more complicated. It involves calculating the effect
on employment of any change in tax and the corresponding change in the
urban wage. The change in employment, in turn, has direct welfare effects,
because a person who becomes unemployed becomes significantly worse off.
We discussed these effects in Section 10.7.
In addition, there are two important effects on the investible surplus. First,
if urban employment decreases, then the aggregate profit from industrial
production will decrease (assuming that the output of an employed worker
exceeds his wage). The second effect is on the net tax paid or the net subsidy
received by employed workers on their consumption basket. If an employed
worker pays net taxes on his consumption basket, then a decrease in the
number of employed individuals decreases the investible surplus. The opposite is the latter effect if there is a net subsidy on the consumption of an employed urban worker, as is the case in some LDCs.a
Consider the case in which an increase in the price of any good raises the
urban wage, and the combined effect of these two changes is to lower urban
a These effects can be ascertained by noting that, instead of (12.12), the Hamiltonian is now
H -- N.W(V' \ + N W(Vu) + (N" - N' )W(Vn) + 6 [,4{e ( r - wu Lu) + (P - p) N'Q + ( p - P) N"l].
We assume here that the tax collected or the subsidy paid on the consumption of the urban
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employment. Then, it follows from the above description that the aggregate
welfare of urban individuals' declines. Assume further that an employed
urban individual contributes positively to the investible surplus. Then, it is
clear that the presence of unemployment effects makes it less attractive to
raise taxes on different goods.
Finally, recall from the discussion in Chapter l0 that socially inefficient
levels of urban wage and employment can arise in a market equilibrium (for
example, if firms are setting wages and, hence, employment levels, based on
productivity considerations), and that wage taxes or subsidies are typically
infeasible in most LDCs. An added role of commodity taxation is thus to
attempt to correct these inefliciencies. In the present model, there are many
goods that can be independently taxed or subsidized. As a consequence, it
might be possible to reduce significantly the inefficiencies just noted.

12.3 cENERALTzATToNS
We conclude this chapter with two generalizations. First, the analysis can
be modified to the case in which urban workers choose their work hours
rather than work for a pre-specified number of hours as assumed thus far.
Second, the qualitative aspects of much of the analysis presented in this
chapter extend to the more realistic case in which heterogeneity among employed individuals within the urban sector is explicitly taken into account.
Variable Hours

of Work in the Urban Sector

Although it is reasonable to assume for most LDCs that the employed urban
workers are constrained in the number of hours that they work, there are
many dimensions of work decisions in which they are not so constrained,
such as their level of effort. The wage may affect work effort and thus firms'
profitability. To provide an illustration of how such interactions can be accounted for, we briefly discuss the case in which the number of hours of
work an urban worker, l', is chosen by the worker and is thus not an exogenous parameter. We define the following:
eli = dln Luldln p;

=

sf,, = dln L'ldln

=

Yt=lYldLu

wu

=

elasticity of labour supply with
respect to the price of good i,
the elasticity of labour supply
with respect to the urban
wage, and
the value of marginal product of an

extra work hour.

unemployed is negligible, and that the utility level of an urban unemployed individual is not
significantly affected by a change in taxes. See sect. 10.7 for additional discussion ofthese issues.
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For brevity, we abstract, once again, from the effect of taxes on unemployment. Then it is straightforward to verify that expression (12.13) characterizing optimal taxation is now modified as
-21 t1 e,1,=-

#l r, - ["#tl
\ .. )

'' n d*,
iLt - #O-,o,-

*(tt-,)ftrurca]
a'i
\"

,/1.

(1 2.1

6)

)

We focus on the interpretation of the last term on the right-hand side of the
above expression because this additional term captures the effects ofchanges
in labour hours.
First note that expression (12.16) is the same as (12.13) if Yt= rl. This
should not be surprising. If, at the optimum, the value of the marginal product of a labour hour exactly equals the wage-rate, then the optimum is unaffected by marginal changes in labour hours, no matter what the nature of
these changes might be.
exc€eds w'; that is, an extra labour hour yields a net inNext, suppose

fr

crease

in industrial profit.s Note in (12.16) that el;+e#itLw is positive or

negative depending on whether the overall impact of an increase in the price
of good i is to increase or decrease the labour hours of urban workers. It
thus follows from (12.16) that: The proportional reduction in the consumption quantity of good i due to taxation is larger (smaller) if a higher price

of good f increases (decreases) the labour hours of urban workers.
Heterogeneity within the Urban Sector
The preceding analysis is easily generalized to incorporate heterogeneity of
individuals in the industrial sector. The main implication of this extension
is that, in general, various goods will differ not only in their employment
and productivity effects, but also in their distributional effects. Goods such
as food may have larger distributional effects (since the welfare of the poor
is more sensitive to food prices) as well as larger productivity effects (due to
the effect of food consumption on workers' health, for example). If this is
the case, then the tax-induced proportional reduction in food consumption
would be smaller than for other goods. This extension, however, does not
alter our earlier results concerning the desirability or undesirability of urban
commodity taxes and subsidies. For instance, when wages adjust to price
changes to maintain the utility levels of different groups of workers, the direct distributional gains from any commodity subsidies are offset by changes
in the wage structure. As a consequence, urban taxes or subsidies are once
again undesirable unless they are designed to respond to particular kinds of
5 The opposite case where YL< wu can be interpreted in an analogous manner.
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unemployment or productivity effects, or unless the extent to which wage
changes compensate price changes differs systematically across income
levels.

APPENDIX
Derivation of Equation (12.13)
Expression (12. l2) yields

I dH

_

6 dpi=

y-{ !y=d.r,:, *'"x"({ _- r," d!,\+ u\,t
" ^'
oo,
aF M
lorf
)-

Nu(pu\r

+

r'#l
ne*#
'lapf dm'dh
)

(t2.At)

We substitute (12.2), (12.4), (l2.l0), and the definition of the social weight
9" = l'"dwavu into (I2.Al). This yields
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:odpi
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(12.A2)

Next, from the definition of compensated demand responses and the symmetry
property of Slutsky terms,
(

p'

-

P)(#. ., #)=

( pu

-

P)#
|

*un,

=*fZiUdi,
where

f

=

(Pj- pfllpi.

(r2.A3\

4 ?Pf lutitity
' -'+Y

and, etf,=

I

Substitution of the above and of definition (12.5) allows (12.A2) to be rewritten as

f a'
(oi-eil,io,).
l d4_y
8",
Iryefi-l
't
t - (pu- P) u*; l^
uyi6 dni)o'
At an interior optimum,

02'A4)

where dHldpi = 0, the above expression yields (12.13).

13

TAX POLICY IN THE PRESENCE OF
MIGRATION AND URBAN
UNEMPLOYMENT
13.

I

TNTRoDUCTIoN

Two pervasive features of most LDCs are the presence of persistent urban
unemployment and rural to urban migration. These phenomena are important for an analysis of taxes and prices. Any model which attempts to describe an LDC economy must at least be consistent with the presence of urban
unemployment. Thus, the case is weak for an exclusive use of the neoclassical model-of the form typically exposited in public finance textbooks-in which all markets clear and in which there is no unemployment.
Most models attempting to incorporate urban unemployment begin with
the hypothesis that urban wages are higher than the market-clearing level.
However, they do not explain why wages are high; they do not explain how
wages are determined. In several earlier chapters, we described alternative
mechanisms for urban wage and employment determination, and argued that
taxation policies may well have an effect on wages and employment. We also
illustrated how this effect, in turn, affects the analysis of taxation policies.

There is a further effect, which is a focus of concern in this and the following chapter: taxation policies may affect the nature of migration between the rural and the urban sectors. Therefore, a complete analysis of tax
policy must take into account its induced effects on migration.
Taxation policies may affect migration because these policies affect the
relative attractiveness of living in the rural sector versus living in the urban
sector. This has immediate welfare consequences. The distribution of the
population between urban and rural sectors, and between employed and unemployed urban individuals is altered by migration. Government tax revenue
(or the investible surplus) is also altered because, for instance, migration affects output and consumption, and hence affects the taxes received from and
subsidies paid out to workers in different groups.
The precise role that migration plays in taxation analysis obviously depends on other aspects of the economy, such as the mechanism determining
wages and employment in each of the two sectors, and the nature of the productivity effects of prices and wages. Our framework is capable of accommodating a variety of hypotheses concerning each of these aspects. For
brevity, however, we proceed in stages.
We begin, in Section 13.2, with a general migration equation, and then
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show that certain migration models which have been extensively studied in
the literature can be viewed as special cases of this migration equation. For
instance, various formulations of the Harris-Todaro hypothesis can be seen
as special cases of our general equation. The standard neoclassical model is
also a special case of our migration equation. Another advantage of this
migration equation is that it allows a summary representation (in terms of
certain reduced-form elasticities) of the aspects of migration which are relev-

ant for taxation analysis.

In Section 13.3, we present an analysis of urban-rural pricing in an open
economy, where we represent each sector's output as an aggregate good.
This analysis can be viewed as a sequel to that in Chapter 4, where sectoral
populations were assumed to be exogenously specified. For brevity, we assume in this section that urban employment is hxed, that urban wages are
fixed in terms of the numeraire, and that productivity effects are negligible.
Note, however, that although urban employment is assumed fixed here, the
urban population (and, hence, urban unemployment) is endogenously determined.

This analysis yields a number of results. For instance, we show that, under
plausible circumstances, the presence of migration is likely to increase the
optimal food price in the rural as well as urban sector relative to what it
would be in the absence of migration. The intuitive reasoning is as follows:
A higher rural food price makes it more attractive to live in the rural sector,
and a higher urban food price makes it less attractive to live in the urban
sector. In either case, the net rural to urban migration is likely to decrease,
and urban unemployment will be reduced. This, in turn, may increase the
investible surplus because of the possibility of extracting a larger amount of
tax from those who are employed than from those who are unemployed.
We conclude this chapter by providing an illustration, in Section 13.4, of
how one can analyse the structure of taxation for a multitude of goods in
the presence of migration. In this analysis, the urban wage and employment,
as well as the urban population, are endogenously determined. We derive a
condition for the Pareto-effrciency of the tax structure in the urban sector.
What is noteworthy about this condition is that, though its form is similar
to the Ramsey taxation formula, it is based on trade-offs which are quite
different from those underlying the Ramsey-type analysis.

13.2 rp.n cENERAL MrcRATroN RELATToNSHTp
The basic migration equation specifies how workers allocate themselves between the urban and rural sectors, depending on wages, prices, and employment opportunities in the two sectors. We write it as

N'= N'(rf , pr, wu, pu, rllr, N')

.

(13.1)
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That is, the number of workers in the rural sector, N', is a function of the
rural wage and prices, w' a;nd p', the urban wage and prices, wu and p", the
income of an unemployed urban worker, m', and the level of urban employment, Ne. Given any level of urban employment, N", and urban unemployment, N', and given the total population, N, the following identity holds:

N= N'+ N'+

Nn.

(13.2)

is obvious that the number of urban unemployed, N', can also be expressed as a function of the same set of variables as those which are the ar-

It

guments on the right-hand side of (13.1).
One special case of (13.1) is that in which migration depends on the utility
levels of workers in different groups. In this case, (13.1) can be restated as

N'= ft'(v' (p,, w), v'(pu,

wu),

v'(pu, mn), N'),

(

13.3)

where V', Vu and Zn respectively denote the utility levels of a rural worker,
an employed urban worker, and an unemployed urban worker. Another representation

of (13.1), which is relevant when the rural sector consists of

homogeneous self-employed farm households, is

N'= ft'(pr,

wu,

pr, mn, N').

(13.4)

In this case the earnings and the utility level of a rural individual are determined by rural prices, p', and by the population of rural workers, N'. The
rural wage is suppressed because it does not play a role in a rural sector with
homogeneous individuals. We will use different versions of (13.a) in the analysis below.
The Generalized Harris-Todaro Hypo thesis

A formulation of the Harris-Todaro hypothesis, which, as we shall

see, is

more general than the conventional statement of that hypothesis, postulates
that the expected utility of a potential migrant from the rural to urban sector
should equal his utility in the rural sector. That is,

z'
-4"
"l
Ne\'/
is the probability of getting an urban job.r
v' ( p,, vr)=

where

-4"
-*

v'

(

pu,

r,

*(r-

( I 3.

5)

t:-lf

The conventional special case. If it is assumed that prices in the two sectors are flrxed and identical. that individuals exhibit risk-neutral behaviour
(that is, utility is linear in income), that labour hours are fixed in each of
the two sectors, and that there is no disutility from these hours of work,

*j,#tr

formulation

is consistent

with either fixed or optimally chosen work hours in the urban
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then individuals' utility levels in (13.5) can be replaced by their respective
earnings. Further, if it is assumed that an unemployed urban worker has
zero earnings, then (13.5) becomes

N'

N- N' m'

(r 3.6)

where m' and m' denote, respectively, the income of a rural and an urban
employed worker. According to (13.6), then, the urban employment rate
(that is, one minus the urban unemployment rate) is the ratio of earnings of
a rural worker to that of an employed urban worker. The special case (13.6)
cannot be employed to asses the impact of changes in rural or urban prices
on migration, because, by assumption, these prices are fixed and equal across
sectors. However, model (13.6) has been extensively used in the literature.
Its limitations have also been widely noted. For instance:
(a) If individuals can obtain urban jobs without migrating to the urban
sector, then wage differences between the two sectors could be consistent
with no urban unemployment.
(b) The risks associated with being unemployed for an extensive period
may discourage many individuals from migrating. Model (13.6) assumes
risk-neutrality, whereas the more general model (13.5) does not. Limitations
on capital to finance travel and the initial periods of urban unemployment
may also inhibit rural to urban migration.
(c) What is relevant for individuals'behaviour is real income, not the nominal wage. Since there are substantial inter-sectoral differences in the costs
of living, these should be incorporated, as in (13.5). Account also needs to be
taken of certain amenities which may be available only in the urban sector.
(A An important reason why the Harris-Todaro model may overestimate
urban unemployment is that it ignores the dynamic process of job acquisition. Most individuals are not hired on a daily basis. Rather, they enter the
unemployment pool, remain unemployed for an extended period, and are
then hired. What is relevant to a migrant, therefore, is the present discounted
value of his expected future income. This depends on the number of jobseekers (new migrants) and vacancies, which in turn depends on the leaving
rate and the rate ofjob creation.2 Since the period of unemployment precedes
the employment period, if discount rates are high, migration will appear less
attractive than suggested by the Harris-Todaro formulation.
The Opportunity Cost

of Urban Unemployment

One reason we are concerned with urban unemployment is the corresponding loss of production and welfare of these workers. Later analysis is based
on an additive Bergson-Samuelson welfare function, defined over ex post

facto utilitiesl.

2 For an analysis of models of job acquisition, and their implications for equilibrium migra-

tion,

see

Stiglitz (1974a).
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IY

= N,W(V, ) +

N,W(V,)+ (N - N, _ N, )W(V,)

(13.7)

The social opportunity cost of urban unemployment is calculated as the aggregate social gain from a worker being in the rural sector rather than being
in the pool of the urban unemployed. This gain is represented by

o=#=

w(v')-w(v').*'ry#

(13.8)

In the above expression, W(V')- W(V^) denotes the direct welfare gain.
The last term on the right-hand side of (13.8) represents the social value of
the change in welfare (which we will show in this model to be negative) due
to the 'congestion effect'; that is, the loss to those currently in the rural sector
from there being one more worker in the rural sector.3
The nature of the congestion effect obviously depends on the nature of
organization within the rural sector. Consider, for instance, the simple model
of a rural sector consisting of self-employed homogeneous peasants in which
the agricultural land released by a migrant is divided among those remaining
in the rural sector. Expression (13.8), in this case, becomes
@

= w(v' ) - w(vn)

-

$' p, xe,ru

(

l3.e)

where p' is the social weight on the income in the rural sector and e'", is the
elasticity of output with respect to per capita land.a Thus, the congestion

effect is smaller-the opportunity cost of urban unemployment largerthe smaller is the elasticity of output with respect to land area per rural
worker.

Another form of rural organization is the extended family. One model of
extended families which has received attention in development economics
posits that rural workers receive their average product, not their marginal
product.s With a Cobb-Douglas production function, the ratio of the marginal to the average product is just the factor share of labour. If the share
of labour is one-half, then the lost output from a migrant is only half of his
3 Itisassumedin(13.8),aswellasintherestofthischapter,thattheutilityofanunemployed

urban worker is not affected by the changes under consideration. See sect. 10.7 for a discussion
of this issue.
a Recall from (4.A2) the definition of the indirect utility level of a peasant:

v\ p', N'
where

,l

)

=

max:

lx', y', L'l

IJ' + 7" 1y

IX(A,

L'.\

- x'l -

,v'1.

is the land area p€r rural worker. Thus, using the envelope theorem:

#'Fun

##,=

-uo

#

+,= -)"FxEkAlN'

,

where e'", = Eln X/?ln ,4. Expression (13.9) follows by substituting P' =1" aW(V')lav' .
5 As discussed earlier, even though there are some circumstances in which this model may
be appropriate, it implies a particular set of property rights and social institutions (see sect. 8.3).
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earnings. The relevant issue for determining the equivalent of expression
(13.9) in this case is the nature of a migrant's property right; for example,
whether a migrant to the urban sector continues receiving some support from
his family. This would be the case if there is joint family decision concerning
migration and the sharing of family income including the income of the
migrant when he finds an urban job (see Stiglitz 1969).
Next, note that when the heterogeneity of rural workers is taken into accounto the opportunity cost for the marginal migrant will, in general, exceed the opportunity cost of the average migrant. What is relevant, of course,
for the migration equilibrium is the behaviour of the marginal migrant.
Finally, if individuals migrate to the urban sector during slack periods in
the rural sector and return to the rural sector during harvesting and planting
periods, then the social cost of observed urban unemployment may be relatively low.

13.3 RURAL-URBAN pRrcES
Perhaps the easiest way to see the implications of migration on the analysis
of taxation is to consider an open economy in which the output of each sector is represented as an aggregate good, and in which there is a tax border
between the two sectors (that is, the government can set different prices in
the two sectors). To simplify the analysis of rural-urban prices further, we
assume that urban employment (but not the urban population or urban
unemployment) is fixed, that the urban wage is fixed in terms of the industrial good, and that price changes do not have a significant effect on the
productivity of industrial workers. The model under consideration is therefore similar to that of chapter 4 except that now there is an explicit recogni-

tion of migration and urban unemployment.
Since there is unemployment, the social welfare function must take into
account the three distinct groups in the population: those in the rural sector,
the urban employed, and the urban unemployed. We thus write the social
welfare function as (13.7). and the Hamiltonian as
11=ty+61.

(

1

3.10)

The investible surplus is given by

I = NlY

-

w"L") + (P - p,)N'Q + (pu

-

p)Nex"

,

(13.r r)

where it is assumed that the net tax revenue collected (or the subsidy spent)
on the consumption of the urban unemployed is a negligible part of the investible surplus.
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Rural Prices
The derivative of (13.7) and

(l3.ll) with respect to pt can be written

#=p,*,e+\

N,et*ro ana

ir

+ N'Qf EV, '
io'= -*'Q

as6

(r3.r2)
(13.13)

where

t,=(p-p,)/p,
is the tax-rate on the output of the rural sector,
ekp

=

dln 1/'

MV

is the elasticity of the rural workforce with respect to the price in the rural
sector,

dbr=ebr+Q-eQ)E'np

(

1

3.14)

is the total elasticity of the rural surplus with respect to price (taking into
account the induced migration),7

eQe=dln Qldln A
is the elasticity of per capita rural surplus with respect to the land per rural
worker, and <D is defined in (13.9).
Recall from (13.8) that O has the interpretation of the net gain in welfare
if one unemployed individual leaves the urban sector and becomes a part of
the rural sector. The effect of an increase in the rural price on the aggregate
individual welfare thus consists of two parts, as shown on the right-hand
side of (13.12). The first part is the direct gain to those who are already in
the rural sector, and the second part is the welfare gain or loss due to migration. In the interpretations below, we shall assume that

O>0 and a'"rt0.

(13.15)

That is, there is a net social welfare gain if an urban unemployed migrates
to the rural sector; and a higher rural food price increases the population of
rural workers.s lt then follows from (13.12) that the social welfare gain from
6 A briefderivation of(13.12) and (13.13) is presented in the Appendix to this chapter. The
derivation ofexpressions (13.20) and (13.21) below is analogous.
7 It is straightforward to confirm that t6o = dln N'Q(/, N')ldln p, = spp + 0 eb) efup.
8 O>0 follows from the assumptions that: (4) Vu > V'> Vn, that is, an employed urban
worker is better off than a peasant, who in turn is better off than an unemployed urban worker,
and (b) etrn is not too large; that is, agricultural land is not too scarce. The assumption that
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a rise in rural food price is larger than it would have been in the absence of
migration, because this price rise leads to lower urban unemployment.
Next, note from (13.13) that for calculating the effect of a rural price
change on the investible surplus, the relevant elasticity is now the price elasti-

city of the total agricultural surplus, Ep, rather than the price elasticity of
the per capita agricultural surplus, €bp, which was relevant for the analysis
in earlier chapters. This is how it should be, because now the rural population is itself potentially sensitive to price changes. For brevity, we assume
below that
eQa

< l.

(1 3.1

6)

This would be the case, for instance, if the agricultural land were not too
scarce. From (13.14), (13.15), and (13.16), then, the price elasticity of the
total agricultural surplus is larger than that of the per capita agricultural
surplus.

Optimal Policy. Using (13.10), (13.12), and (13.13), and setting
dH/dp'= 0, the first-order condition for optimality with respect to rural
prices is:

,,-P-P'
=it
p'Io

-{

3#)*,

(r3r7)

Now, consider the special case in which there is no migration or, more
generally, the sensitivity of migration to rural price changes is negligible.
Substitution of E'*r- 0 into (13.14) and (13.17) yields, as one would expect,
the results of Chapter 4 (see expression (4.20)) where we abstracted from
migration.
Next, we compare the optimal rural tax in the presence and absence of
migration. That is, we contrast two sub-cases of expression (13.17): one in
which e'1y, > 0 and the other in which E'Np=0. It is straightforward to verify
that the effect of migration is to decrease the right-hand side of (13.17).
Heuristically, this implies that: Migration decreases the level of optimal tax
on the rural surplus. By paying a higher price to peasants for their surplus,
the government can reduce the pressure of migration to cities and hence
reduce the resulting urban unemployment which otherwise would lower
society's welfare. This insight appears to be particularly relevant in the context of many LDC cities, such as Bangkok, Cairo, and Mexico City where
the in-migration from the rural sector has led to serious social degradation.

> 0 is automatically satisfied under many migration hypotheses including, as we shall
later, the Harris-Todaro hypothesis.
etrro

see

I

|

'

rr

I

|

|

Migration and Urban Unemploymenl

t73

The Harris-Todaro Migration Hypothesis

A special case of the above formulation is the Harris-Todaro hypothesis discussed earlier. In this case, migration continues to the point where the ex-

utility of the marginal migrant (taking into account the probability
of being unemployed) is equal in the two sectors. A perturbation of (13.5)
with respect to M and p' yields,e as shown in the Appendix,
pected

ekp=

N'fv'-

(N - N') Np,O
Vn+X,p,X{xA (N-

N'yN'l

(1 3.1

8)

Substitution of (13.18) into (13.17) yields the corresponding optimal tax.
Another, perhaps more useful, way to look at the Harris-Todaro special
case is as follows. Assume for simplicity that the social welfare function is
utilitarian, that is Ll/(V) = V, and F'= i-. From (13.5) and (13.7), then, the
main implication of the Harris-Todaro hypothesis is that

qt: NV'.

(l3.le)

That is, social welfare maximization in this case is equivalent to maximizing
the welfare of a rural worker. Thus, the corresponding results also hold for
any other migration mechanism, and in all circumstances in which the government is concerned solely with the rural welfare.
If we further assume that the scarcity of agricultural land is not significant
(that is, E'xt= 0), then the substitution of (13.18) into (13.17) yields:

/-\

.u-[r_Nul
-t ^ N,s

I

)tv,

This expression has an interesting implication. In the early stages of development, when the relative social weight on investment, 6/1,t, is expected to be
large and when the fraction of the population in the agricultural sector is
expected to be large, there should be a tax on the rural surplus. The price
paid to peasants should be less than the international price. However, as the
economy develops, the price paid to peasants should increase, and it is quite
possible that it should even exceed the international price.l0
Urban Prices
The derivatives of (13.7) and (13.1l) with respect to pu arc'.

ffi=-g"*ou*\.

N,rpoo

and

(13.20)

e Aswenotedinestablishingthesignof@in(13.15),€ivrispositiveundertheHarris-Todaro
hypothesis.

l0 Note also that the rules of price reform derived earlier, in ch. 4, apply with some modiIications to the present case as well. The primary modification is that the relevant elasticity is
now Epo and not e'qr.
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ffi = *"*, + Nexutue(o +

(p - p,) 1t

-

eV,i

# ,Ur,

(13.21)

where
tu

= (p -

p,)lp, and

,ff,, =

H#

For brevity in interpretation we assume that
(13.22)

efup> o;

that is, the rural population increases if urban prices have increased and
hence living in the urban sector has become relatively less attractive.ll It is
clear from the right-hand side of (13.20) that, as in models without migration, an urban food price rise lowers the welfare of those in the urban sector.
In addition, however, there is a welfare gain because of the migration of
some of the urban unemployed to the rural sector. The latter effect of migration is captured in the last term on the righGhand side of (13.20).
Next we consider the response of the investible surplus to an increase in
the urban food price. The effect of migration in this case is captured by the
last term on the right-hand side of (13.21). In the presence of migration, an
increase in the urban food price leads to an increase in the investible surplus
if the rural food surplus is being taxed; that is, if the rural food price is lower
than the international food price.12 This is because migrants to the rural
sector increase the rural output and hence the tax revenue derived from the
rural sector.

Optimal Policy. Using (13.10), (13.20), and (13.21), and setting
dHldp' = 0, we obtain the following characterization of the optimal urban
tax-rate:

,u-P-Pu
p'
=

\ ru'
l(. B"'\ (o
- | | I - l+ lf, * r" - p,) (t - e,e,iel rbp
'

Lt, td)\-

/

lr

rturl

i.

(13.23)

Note that when migration effects are negligible (that is, when efy, is close to
zero) then, as one would expect, the above expression reduces to the familiar
case of no migration, i.e. to expression (4.20') in Chapter 4.
Next assume that the social weight on the investible surplus is no smaller
than the social weights on consumption, that is, 6 > p' and 6 2 p'. Then
under a set of plausible assumptions, we showed earlier that the likely effect

ll This assumption is automatically satisfied under the Harris-Todaro hypothesis, as can be
verified from (13.5).
12 Here we are assumingthar EbA < l, as was assumed in (13.16).
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of migration would be to raise the optimal food price in the rural sector.
Under the same assumptions it can be establishedl3 that

* * ," - p,) (t - eb,q)Q > 0.

(r3.24)

From (13.23), therefore: (a) The likely effect of migration is to increase the
optimal food price in the urban sector, and (b) the optimal food price in the
urban sector exceeds the international food price, regardless of whether migration is or is not significant.
Related Issues
We rewrite the Hamiltonian (13.10) as a function of urban and rural prices,
and of the number of individuals in the rural sector:

H = H( p,, pu;

N')

(t3.2s)

.

For simplicity, we continue with the assumption that urban employment is
fixed and that the urban wage is fixed in terms of the industrial good. Then

dH= aH+ aH aN, tor t=r
df ap' alr al '

an., I=tt'

03.26)

Obviously, migration has no effect on the optimal value of 1if prices have
no effect on migration.
It is clear from our migration equation that prices will in general have an
effect on migration: an increase in the urban or the rural price typically reduces migration from the rural to the urban sector. Expression (13.5) provides a concrete example of such price effects. For instance, (13.18) is the
p€rcentage change in the rural population due to a percentage change in the
rural price, if migration hypothesis (13.5) holds.
One might argue that migration effects can be ignored in taxation analysis
because, at the margin, an individual fully internalizes all the costs and benefits of migration. To look at this issue, we can use (13.10) and (l3.ll) to
calculate the effect of migration on social welfare:

ffi=o+6(P -f)Q\-Eu).

(r3.27)

It

is clear that, in making migration decisions, individuals ignore the effect
ofthose decisions on tax revenue; that is, the second term on the right-hand
side of (13.27).

However, even in the absence of taxes, @ will not, in general, be zero.
First, even if families make migration decisions collectively, the family welfare function need not coincide with the social welfare function. Second,
13 The inequality in (13.24) can be established by substituting (13.17) into the left-hand side
of(13.24), and then using (13.15), (13.16), and the assumption 62 p'.
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even if the two did coincide, each family would ignore the effect that its decisions had on the likelihood of members of other families obtaining a job.
This is a standard search externality. Third, in many situations, migration
decisions are not made by the family collectively, but by individuals. They
are likely to ignore the congestion effect (that, as they leave, those remaining
in the rural sector may become better off). Moreover, in many societies,
those who leave the rural sector lose their claims on rents within the rural
sector. On the other hand, in societies where the marginal migrant is a landless worker, and in which the congestion effect is small, the search externality
is likely to be important. In each case, therefore, the effects represented by
expressions such as (13.27) cannot be ignored in taxation analysis.

13.4 panETo-EFFTcTENT URBAN TAXES oN
DIFFERENT GOODS
It is conceptually straightforward to study the implications of migration on
the analysis of taxation in models which are more disaggregated than those
discussed above. We therefore conclude this chapter with an illustration of
how one can analyse the urban structure of taxation of a multitude of goods
(instead of the two aggregate goods represented in the preceding model) in
the presence of migration. At the same time, we show how one can easily
incorporate the induced effects on urban wage and employment. We consider a special case, but a central one, in which the utility level of urban
workers is fixed. The focus here is on deriving a set of criteria which urban
taxes must satisfy if they are to be Pareto-effrcient.
The analysis below can be seen as an extension of Chapter 12 to the case
in which the size of the urban population is endogenous. We again obtain
a Ramsey-like formula, but it is based on principles quite different from
those employed in the conventional analysis. We begin by abstracting from
productivity effects, but they are incorporated later.
Urbanwage-determination. We assume that the urban wage adjusts to keep
the utility level of urban workers fixed. That is, an increase in the urban
price of good i leads to a wage change according to
dwu

dp,i

--tLu

(13.28)

Migration. We assume that migration depends on the number of urban
jobs and on the individuals' utility levels in the two sectors.14 That is

N'= N'fv'(p,, N'), vu(pr, wr), N'f

.

(13.2e)

la We maintain the assumption that the utility level of an unemployed urban worker is not
significantly sensitive to the perturbations under consideration.
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This representation of migration is not particularly restrictive. The HarrisTodaro hypothesis, (13.5), can be shown to be a special case ofexpression
(r3.2e).
Urban employment.We posit that the level of urban employment is potentially sensitive to the urban wage. That is

N"= N"(w,),

#=

o

(13.30)

Expression (13.30) is consistent with the case in which profit-maximizing private firms (which reinvest all profits) bargain with trade unions who require
that the utility level of an employed urban worker be kept unchanged if there
is a change in prices. This formulation is also consistent with the case in
which public-sector managers are instructed to be sensitive to the wage-level
when setting the level of public-sector employment. From (13.28), (13.29),
and (13.30), therefore, the level of the urban wage as well as employment is
endogenously determined.
Pareto-fficient taxes. Now, suppose the urban price of good i is increased
by LPi, and that of good 7 is increased by A,pi, such that the overall effect
of these two perturbations leaves the urban wage unchanged. Recalling the
wage-determination rule (13.28), it follows that

LPflLPi =

-xllxf.

(13.31)

Next, since the urban wage is unchanged, expression (13.30) implies that the
level of urban employment is unchanged. This, in turn, means from (13.29)
that population levels in the two sectors as well as utility levels of workers
in the two sectors remain unaltered by a perturbation satisfying (13.31).
Thus, the economy is unambiguously worse off if the investible surplus, d
is not maximized with respect to all perturbations satisfying (13.31). Using
expression (13.11) for the investible surplus, it is easy to verify that such a
maximization vields:

\

In (13.32), # = (Pi -

ti

(r3.32)
is the same for all i.
"Yi
4)tOi denotes the rates of subsidy or taxes, and

"'i=-

dln#
at"

q

|

lutitity

(13.33)

denotes the compensated price elasticities (see the Appendix for a derivation
of (13.32) and of (13.34) presented below).
As discussed in Chapter 12, -I,j tj elj represents the proportional change
(due to taxes and subsidies) in the compensated demand of good i. Thus,
according to (13.32), this proportional change should be the same for all commodities. This result represents a condition for Pareto-eff,rciency. It is obviously based on considerations altogether different from those emphasized in
the traditional literature (these considerations were noted in Chapter l2).
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Productivity effects.In deriving (13.32) we abstracted from productivity
effects but these effects are easily incorporated. In particular, expression
(13.32) continues to hold if productivity depends on the utility level of urban
workers. In the more general case of productivity effects (13.32) is modifred to:

->i

ti

di.-#

is the same for all i.

(13.34)

The additional term in the above expression represents the productivity effects.
Finally, consider a special case in which the level of urban employment is
not sensitive to the urban wage. It is clear then that a change in urban prices
affects neither the welfare levels nor the numbers of workers in different
groups. The analysis of urban taxation is therefore the same as that in the
part of Section 12.2, where we abstracted from migrbtion effects and assumed that the urban wage is fixed in terms of the utility level. In this case,
in the absence of productivity effects, the most desirable way to provide any
given level of utility to urban workers, is to do so at international prices. Correspondingly, taxation or subsidization of goods in the urban sector is undesirable.

13.5 coNcLUDTNG REMARKS
This chapter's analysis has shown how tax and pricing policies affect migration, and how migration affects the level of welfare of those remaining in
the rural sector, and the urban wage and employment rate. It has also shown
how our earlier analyses of taxation can easily be modified to take into account migration and its consequences.
We described how the reduced-form elasticities (for instance of the rural
surplus to the rural price), which are critical for taxation analysis, are easily
modified to take account of the induced migration. The rural surplus elasticity, for instance, is likely to be higher because of migration. Higher rural
prices not only increase the surplus per rural worker, but also increase the
number of rural workers.
In many LDCs high urban unemployment remains an important problem.
Tax policy therefore may need to reflect the role that these instruments can
play in reducing rural-urban migration. Higher rural and urban prices can
typically serve to reduce urban unemployment. We have shown how to
incorporate these effects into taxation analysis.
Governments are concerned about unemployment, both because of the
opportunity cost ofthe labour (the forgone output) and because ofthe political unrest to which unemployment often gives rise. Our analysis has focused
only on the former. If the government has a further, direct reason for avoiding urban unemployment, it may wish to set both rural and urban prices
higher than our analysis has suggested.

Migration and Urban Unemployment

179

Finally, we have undertaken a disaggregated analysis of urban taxation of
various goods. We obtained some criteria that urban taxes or subsidies need
to satisfy if they are to be Pareto-efficient. This result takes into account the
induced effects of taxes on migration, the urban wage, and urban employment. It appears similar to the multi-good Ramsey tax result, but is based
on considerations altogether different from those of Ramsey-type analyses.

APPENDIX
Derivation of (/,3.12)
The derivative of (13.7) with respect topr is
d\y _
Recall that
(13.9) into

N.

N,aw(v') ?v'_0N'

Ap,='' aV'

AOr*

aO,

(r3.Ar)

a*'

dV\dp'=NQ and 9'=?u'dw(V'yaZ1 trus, substituting (13.8) and

(l3.Al),

we obtain (13.12).

Derivation of ( 13.13)
The derivative of (13.11) with respect topf, keeping N" unchanged, is

*( o*N'+
!=-Np+e-p\
dA *nL,)ry]
dp, .' E \- " ["'P
aN'
L' ap,
)
)ap,

=

lsttgl
-N,e+II:!
' pr -,dP4.[
"'[atnp'' t - gqp
[' dtnA )dtnf J'

We have substituted dAldN'=

(B.Az)

-AlN' in deriving the last

substitution of (13.14) and of the definitions of

/

step of (13.A2). Now, a
and the elasticities into (13.A2\

yields (13.13).

Derivation of (13.18)
Multiply both sides of (13.5) by
with respect to pr is

(N-N').

The derivative of the resulting expression

"' av'dNl*(lr-lr'l{=o
-(v'-ynrdN'
a4+tw-t'I-a*'W

(r3.,43)

From n. 4,aV'DN'=-?t'p'Xe'yllN'. Substituting this into (13.A3), we obtain
d.fy''

dp'

lV'

-

(N _ N,\LTO
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N'yN'l

'

(t3.A4)
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(13.18) follows from (13.A4) and the dehnition efu, = Oln N'Dlllrr p'.

Derivation of ( i,3.32

)

and ( i,3.34 )

Taking productivity effects into account, the derivative of

( I 3.

II)

with respect to pf is

g="{*-^!r-g
-1, dpi
.+-e-p\Yl
dli
dwu dpll
Epl

*"r.l.
lutility 'l

Ppi

(t3.As)

Note that the derivative of I on the right-hand side of (13.15) is at a fixed utility
level because a price change leaves an urban worker's utility unchanged. Using the
Slutsky symmetry property,

e-nY.l
=>,a-P
rrY utility=>iryp'iY,l
"
Pf "
utility
oPi

= -xf >j

Recall the notation
yu =

dPi lutility

dPi

I

w'L"lY. Substituting

o; =

- dln

Yldln

rye'ij

pi,

these and (13.28)

ow =

Dln Yldln

wu, al

=

ptflllwuLu,

into (13.15) we obtain

dt
rJ 'r
'L -Zir;et!,+gdqidl
dpi=- **yl
alr' I

(t3.A6)

1l and ptt are
thus requires that dlldli be
proportional to xf for all i. From (13.A6) therefore, the expression in the square
bracket on the right-hand side of (13.A6) should be the same for all i. This yields
(13.34). A special case of this, when productivity effects are negligible (that is,
oi = 0 and ow = 0), is (13.32).
Now, recall that the individual's welfare remains unchanged if

changed according to (13.31). The maximization of

ll
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TAXATION IN THE URBAN SECTOR:
SOME ASPECTS OF THE
UNDERLYING MODEL

I4.I

INTRODUCTION

A basic difference between this book and much of the earlier public finance
literature is that the latter typically focuses on analysing public finance policies using conventional neoclassical models, whereas our task has been twofold: to develop a class of analytical models for LDCs; and using these
models as the settings, to analyse the positive and normative aspects of taxation and pricing policies.
The reason behind this approach is quite simple. LDCs display a wide
variety of economic characteristics. Thus, even if it were the case that a particular LDC approximated to the conventional neoclassical model (which
we seriously doubt), this model could not be a good approximation of other
LDCs with widely different characteristics. In addition, the conventional
neo-classical model is inconsistent with some of the stylized facts of most
LDCs, such as urban unemployment. Moreover, the conventional neoclassical paradigm cannot explain or deal with a variety of economic otganizations which are observed in practice, particularly in the rural sectors of
LDCs.
Our approach to developing models of LDCs has been to begin with
simpler models, and then gradually to introduce features (often, but not always, one at a time) which impart greater richness and realism. For instance,
in Part II of the book we abstracted from the effects of taxes on rural and
urban wages (it was assumed that wages were fixed in terms of the numeraire
good), on the employment levels in the two sectors, and on migration between the two sectors (however, we did show, in the last part of Chapter 4,
how to take account of productivity effects). In Part III the focus was on
the structure of rural taxes on different (disaggregated) goods and on the
role of individuals' heterogeneity and inequality within the rural sector
(including alternative forms of rural organizations). Here we also developed
and incorporated a model of rural wage-determination. Part IV examined
some of the crucial features of the urban sector of modern-day LDCs;
namely, urban unemployment, rural to urban migration, and the sensitivity
of the urban wage to prices. Our earlier analysis assumed fixed wages, fixed
employment, and a fixed urban population. These assumptions were removed in Chapters 10, 12, and 13. Chapter 12 demonstrated further how
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the analysis could be extended to study the structure of taxes and subsidies

on a multitude of goods.
There are three reasons why we have followed the approach of constructing successively more complicated models, rather than the opposite approach
in which one begins with a very general model and then presents a number
of special cases. First, we believe our approach is more intuitive because basic economic considerations (such as the role of individuals' responses, the
role of demand and supply responses, the role of social weights on different
individuals' incomes, and the consequences of the government's ability or
inability to tax different sectors differently) are best understood in the simplest
possible models. Second, each extension focuses on a specifrc phenomenon
(e.g. urban wage-determination, rural or urban employment determination,

and the inter-sectoral migration of workers) while keeping the background
model simple. It therefore becomes possible to isolate the effects (as well as
to evaluate the importance) of the particular phenomenon on the positive
and normative analysis of taxation policies. Subsequently, when different
phenomena are studied together, it becomes possible to identify easily their
individual effects as well as the effects which arise from interactions among
them. Third, a task of the present book has been to deal with the wide variety
of economic characteristics observed across LDCs. This was done by emphasizing different aspects in different sub-classes of models. For example,
the simple models of Chapters 6 and 7 were meant to capture the central aspects of the Soviet industrialization debate, whereas Chapter 8 was aimed
at analysing controversial issues facing today's non-socialist LDCs, such as
the effect of taxation policies on rural income distribution.
In this chapter, we discuss some aspects of modelling the urban sector of
today's LDCs, aspects that are central for taxation analysis. These aspects
have typically been underemphasized in development economics. We consider an economy in which private firms make the decisions concerning the
urban wage and employment, and individuals migrate from one sector to
another. The objective here is not to derive results concerning taxation but
instead to highlight briefly some issues that need to be taken into account
in taxation analysis for the urban sector of LDCs.
The model is presented in the next section. In Section 14.3, we describe
the inefficiencies which arise in the market equilibrium, and the role of taxes
in partially correcting these inefficiencies. The chapter concludes with a brief
discussion of the relationship between the urban demand and supply of labour;
this relationship is different from that in the conventional neoclassical model.

14.2

e^

cENERAL MoDEL oF THE URBAN sECToR

The following three equations are central in determining the equilibrium in
the urban sector:

Some Aspects of the Taxation Model

t):
'.
"
N"= Y (wu, N', p', p'):
N'= N (d, N', p'. p'):
wu

=f,f' (N',
n

N', p',
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the wage determination

(14.

quation'
the migration equation,

(r4.2)

the employment equation.

(14.3)

As before, w'denotes the urban wage, N" is urban employment and N' is
urban population. Thus, N'= N'- Neis the population of the urban unemployed and n = Nn /N' is the urban unemployment rate. These equations
hold, and the equilibrium can be solved for, at any given set of prices, pr
and pu. When prices change, say as a result of taxation policy, these equations determine the relevant changes in urban wages and in urban employment and unemployment. Incorporating these effects of taxation has been
one of the tasks of the preceding chapters.
The following features of this set of equations are perhaps worth noting.
First, we have not introduced the rural wage, w', as an argument of the
functions on the right-hand side of (14.1) to (14.3). The underlying model
of the rural sector here is a simple one; namely, a rural sector consisting of
homogeneous land-owning farmers.
other models of the rural sector
(analysed in Chapters 6, 8, and 9) were used, then we would need to include
the rural wage and rural employment in equations (14.1) to (14.3). Further,
in such models the rural wage cannot be treated as an exogenous parameter;
we need to specify the rural wage-determination mechanism. In general, we
expect the rural wage to depend on the number of rural workers (this number

If

is N'=N-N"-N', where N is the total working population in the economy), and the rural price, p'. This aspect of the dependence of the rural
wage on -|y'' and p' is thus accounted for in equations (14.1) to (14.3). In addition, the rural wage (or, what is more relevant for migration, the real income of the marginal migrant if he stayed in the rural sector) will depend
on the distribution of rural land. and on other features of the rural sector
such as the mix of organizational forms (e.g. extended family, share-cropping,

etc.). These aspects are taken as given.
Second, equations (14. l) to (14.3) are in reduced form. For instance, the
wage equation (14.1), partly discussed in Chapter 10, asserts that the equilibrium urban wage is a function of the number of workers in the urban sector
and the number of employed individuals in the urban sector. The wage may,
in addition, be a function of the unemployment rate, n, but this is a function,

in turn, of N' and N'. Similarly, the urban labour population, N', may be
a function of the level of utilities in the urban and rural sectors as well as
the probability of getting an urban job. Each of these is, in turn, determined
by variables wu, N", and Nu.l Likewise, urban employment may be determined by urban wages and productivity. These, in turn, can be related to
the wage and unemployment rates and, hence, to wu,

I

The migration equation is discussed more fully in ch.

13.

N', and N'.
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Third, equations (14.1) to (14.3) are consistent with a variety of alternative
hypotheses concerning the behaviour of economic agents. For example, the
wage equation and employment equation, (14.1) and (14.3) respectively,
may arise as a result of firms' setting wages taking into account the wageproductivity effects (these were analysed in Chapter 1 I ). Alternatively, wages
(and hence, the number of urban employed) may be determined through
bargaining between frrms and worker unions. Similarly, the migration equation, (14.2), can be specialized to a Harris-Todaro model in which the marginal migrant compares his expected utility in the two sectors.
Fourth, the equation system (14.1) to (14.3) is, in general, a sub-system
of a more complete description of the economy. For instance, the marketclearing equations for non-traded goods will involve variables such as wr,
Nu, and N". In turn, the prices of non-traded goods will appear as arguments
of the equation system under consideration. These interrelations were discussed in earlier chapters (for instance, in Chapter 6). At present, we abstract
from them.
Finally, the equation system (14.1) to (14.3) can easily be generalized to
different categories of urban workers (e.g. skilled and unskilled), each with
different levels of unemployment. Moreover, workers who belong to the
same category in one sector may belong to different categories in another
sector (for example, small differences in education may be much more important for workers' earnings in the urban sector than in the rural sector).
In such cases, it is the behaviour of different types of marginal migrants
which will be depicted by the corresponding migration equations.
Solving the reduced-form wage, migration, and employment equations,
(14.1) to (14.3), we obtain expressions for wages, employment, and migration
as functions

of urban and rural prices:
= w' ( p', pu)
Nu= N"( p,, p")

wu

N" = N" (p,,
The Analysis

l).

(14.4)
(14.5)
(14.6)

of Taxation

As shown in previous chapters, for a rural sector consisting of homogeneous
land-owning peasants, we can write the welfare of a rural individual as a function of the rural price and the number of rural workers:

v'= v' ( p,, N').

(14.7)

Similarly, the welfare of the representative employed worker in the urban
sector is a function of the urban wage and the urban price:
V'

= V' ( pu,

wu).

(14.8)

The above specifications, (14.7) and (14.8), also allow us to calculate the impact of tax changes on the consumption of a rural worker and an employed
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urban worker. These calculations are important in ascertaining the impact
oftax changes on the investible surplus. The tax revenue received by the government, or the subsidy it pays, depends on the consumption basket of the
individuals in the economy.
As discussed in Chapter 10, the description of the utility level of an unemployed urban individual is not easy, because it depends critically on the nature of private transfers to the urban unemployed from those employed in
the rural and urban sectors. As a first approximation, however, we assume
that this utility level is unaffected by the changes in tax policy under consideration. That is.

ffi=0,

for j= r

and

i=u.

(14.e)

Correspondingly, we assume that the tax paid by an unemployed urban individual, or the subsidy received, is unaffected by the tax changes under consideration.
The investible surplus is a function of the rural price, the urban price, the
number of individuals in the rural sector, the level of urban employment,
and the urban wage:

I=I

( pu,

/;

wu, Nt,

N").

(14.

l0)

Expressions (14.4) to (14.10) form a basis for positive analysis; that is, for
in V', Vu and l when p' and pu

examining the qualitative nature of changes

change. These expressions also form a basis for identifying Pareto-improving
tax reforms; that is, tax reforms which do not lower V' , Vu , or 1, and increase at least one of these variables. As a corollary to this reform analysis,

we derive properties of Pareto-efficient taxation; that is, the properties that
a set of taxes must satisfy if there are no available Pareto-improving reforms

in taxes.
Finally, the social welfare function provides a method for aggregating the
welfare of different sets of individuals. This aggregated welfare plus the social
value of the investible surplus is represented by the Hamiltonian

H = H ( pu, p'; wu, N', N").

(14.1 r)

Substituting (14.4) to (14.6) into (l4.ll), we can express social wellare as a
function of urban and rural prices. By differentiating with respect to the
prices, we obtain the conditions for the optimality of taxes, taking into account the effect of price changes on urban wages, employment, and migration. They are the solutions to the pair of equations

dH aH

aH aN"* dH dwu* aH aN' n
a* apt alv" ap' = ''

dp'= ap'* -ax" ap'

i=r and i=u.

(r4.r2)
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It should be apparent that qualitative insights are unlikely to be obtained,
for either positive or normative taxation analysis, at the level of generality
at which expressions (14.4) to (l4.ll) are written. It becomes useful, therefore, to specify particular salient features of the rural and urban sectors, and
particular hypotheses concerning migration and concerning the determination of urban wages and employment. we have used a variety of such specifications in previous chapters to obtain many insights.

14.3 INEFFICIENCY oF MARKET EQUILIBRIUM
As we highlighted in several of the previous chapters, there are a number of
reasons why inefficiencies may exist in the market equilibrium that arises in
typical LDCs. The simplest and perhaps the most common case is one in
which, though the economy is otherwise mostly competitive, firms set the
urban wage through a process of bargaining with a trade union. In this case,
wages are set by the firms without taking into account the externality for
the rest of the economy, in particular, for unemployed workers.
Similarly, externalities arise if, for wage-productivity reasons, firms set
the urban wage at a level higher than the market-clearing level. For instance,
in making employment decisions, private firms may fail to take into account
the induced changes in migration and, hence, in urban unemployment. On
the other hand, they may also fail to take into account the effect of increased
unemployment on the productivity of workers.
Moreover, inefficiencies arise in firms' employment and wage decisions
not only because the wage incorrectly measures the opportunity cost of labour, but also because firms fail to take into account a broad range of pecuniary externalities which their employment and wage decisions have on other
firms. For example, in paying higher wages, firms often see themselves as
recruiting more able workers away from other firms. These gains may not,
however, be social gains. Efficient labour allocation would allocate workers
to jobs at which they have a comparative advantage. The wage-setting policies of private firms do not necessarily ensure this. For example, those with
a comparative advantage in agriculture are not necessarily sorted to remain
in the rural sector. similarly, paying higher wages may have deleterious
effects on other firms' labour turnover and the efforts exerted by workers
in other firms. The worker's cost of being dismissed by another firm may
be reduced if his opportunities have been improved. This may lead firms to
pay too high a wage.
Finally, note that these are not the only sources of inefficiency in a market
economy. As discussed in Part II of the book, a variety of organizational
forms exist (such as the extended family, share-cropping, and property rights
that someone who has migrated to the urban sector has on a part of his family's income in the rural sector), which entail inefficiencies. obviouslv. the
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fact that the market equilibrium is inefficient in some ways does not mean
that such organizational forms and institutional arrangements do not have
some economic rationale.

One role that taxes and subsidies play in such environments is partially
to correct such inefficiencies. Our earlier analysis attempted to identify this
role in different circumstances. In Chapter 8, for instance, we showed the extra
considerations that arise in taxation analysis due to the disincentives that
are a part of the share-cropping arrangement. Similarly, in Chapters 10, 12,
and 13, we noted the productivity effects that need to be taken into account
in taxation analysis when these effects are not fully internalized by firms.
These inefhciencies would not be an issue in taxation analysis if the government possessed instruments which could directly eliminate them. This,
however, is not an appropriate assumption in the context of LDCs. An example is the inefficiency that might arise in the wage and employment
decisions of firms. In this case, there are two choices that firms make----concerning the wages they pay and the number of workers they hire. If the
government can implement two wage taxes (an ad valorem as well as a specific wage tax or subsidy), then it can alter the wages that are relevant for
the firms' two decisions. The government may attempt therefore to remove
the corresponding inefficiencies which would otherwise arise. However, for
reasons described in Section 10.5, such wage taxes are unlikely to be available

in LDCs.
Furthermore, our analysis has assumed that all labour is identical, or that,
if there are differences, firms cannot identify who is more able, who is less
able, other than by their willingness to work at a given wage. In reality, there
is a wide variety of categories of workers. Corrective wage taxation requires
two wage taxes for each category of workers. If the government does not
differentiate the treatment of workers of different types, wage taxes and subsidies will distort the mix of workers hired by hrms. For example, a specific
wage subsidy may encourage hiring more low-quality workers, substituting
quantity for quality. Thus, heterogeneity further reduces the government's
ability to implement fully corrective taxes and subsidies.

14.4 TIERDEPENDENCE oF DEMAND AND
SUPPLY OF URBAN LABOUR
Finally, we describe an aspect of our model of the urban sector which is particularly different from the conventional neoclassical model. Though this
aspect is incorporated in the analysis of taxation presented in Chapter 13,
we discuss it here because it may not be fully apparent.
In the conventional neoclassical model, a firm takes the wage as parametrically specified, and chooses its level of labour demand. In the present set-up,

188

The Urban Sector

on the other hand, a firm chooses the wage-level as well as the labour demand. Moreover, it is apparent from (14.3) that even when the urban wage
is fixed, urban employment may depend on the number of individuals in the
urban sector (that is, on the urban labour supply). On the other hand, from
(14.2), the urban population may depend on the level of urban employment.
It should also be apparent that (14.2) may be viewed as an 'urban labour
supply equation' and (14.3) as an 'urban labour demand equation'.
To see the resulting implication for the relationship between the demand
and supply of labour, we consider the case in which the urban wage, ul, and
the urban and rural prices, p" andp'.are fixed. The issue emphasized here,
however, is general, and it remains present even when the urban wage is
endogenous, or when prices are changed as a part of the taxation policy.
Figure 14. I shows the case in which urban labour demand, Ne, does not
depend on the urban population, N'. This is the case, for instance, if the
urban wage is set by nutritional considerations, and if there are no transfer
payments from the employed to the unemployed (because, then, productivity
does not depend on the employment level). The demand curve for labour,
accordingly, does not depend on the supply of labour. It is a horizontal line
(shown as the solid horizontal line in Fig. l4.l). The supply (from the
migration equation (14.2)), on the other hand, is an increasing function of
demand (shown as the solid curved line). The equilibrium is at the intersection of the two curves. The horizontal gap between the 45' line and the
point of intersection between the demand and supply curves represents the
level of unemployment.
The same outcome occurs in the following situation. Suppose an increase
in the urban labour supply leads to an increase in productivity (for example,

in the perceived loss
from unemployment lowers turnover rates and shirking) and a decrease in
the cost of an efficiency unit of labour. This will cause an increase in the
demand for efficiency units of labour. Whether this leads to an increase or
a decrease in the number of workers demanded depends on the elasticity of
demand for labour in efficiency units with respect to the cost of such labour.
If this elasticity is unitary, a lowering of the cost of labour per efficiency
unit by I per cent increases the demand for labour, in efficiency units, by
I per cent. Thus the number of workers demanded is unchanged.
In Fig. 14.2, the cost elasticity of the demand for labour in efficiency units
is less than unitary. Thus, the greater productivity resulting from increased
unemployment actually results in a lower level of employment. Such would
be the case, for instance, if there were no substitutability between capital
and efficiency-labour units (L-shaped isoquants); with a given capital capacity, an increase in productivity would (in the short run) simply lead to a
proportionate decrease in employment.
In Fig. 14.3, the relevant demand elasticity is greater than unitary. The
greater productivity resulting from increased unemployment results in a
because the unemployment rate rises and the increase
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Urban labour
demand, N "

Supply of labour

Demand for labour

Urban labour supply, N "

Frc. l4.l URBAN LABoUR DEMAND AND suppt,y.
The case in which the demand does not depend on the urban population.
Urban labour
demand. lV

e

LTrhan tabour supply.

N'

Ftc. 14.2 UnrlN LABoUR DEMAND AND suppI-y.
The case in which the cost elasticity of labour dernand in efficiency units is less than one.
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more than proportionate increase in the demand for efliciency units; as the
unemployment rate increases, the demand for labour actually increases (the
labour turnover model described in Chapter I I can have this property).
Hence, as the supply of labour increases, the demand may increase. There
may be multiple equilibria, as illustrated in Fig. 14.3. There can be a lowlevel equilibrium, with low urban employment, and another equilibrium with
high urban employment.
Urban labour
demand, lV "
Demand for labour

Urban labour suPPly, N "

Frc. 14.3 URBAN LABoUR DEMAND AND suppI-y.
The case in which the cost elasticity of labour demand in fficiency units is more than
one.

The preceding discussion assumed that the urban wage is fixed, but it is
easy to adapt the analysis to the more general case. We simply substitute
(14.1) into (14.2) and (14.3), and obtain two reduced-form equations,
Nu=

N\N'; p,,

pu) and

N"= fi"(Nu; pr, p"),

(14. l 3)

(14.t4)

which, respectively, are pseudo-supply and pseudo-demand equations for
urban labour. These equations incorporate the effects ofendogenously determined wages within them. Now, an increase in labour supply may (by increasing the unemployment rate) lead to lower wages, which, if the wage
elasticity of labour demand is high, may lead to an even greater increase in
the demand for labour than in the case in which wages are fixed.
Thus, in the present model, the supply of labour in the urban sector is a
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function of the demand; and the demand for labour is a function of the
unemployment rate, and hence, of labour supply. Consequently, there is no
simple dichotomy between supply and demand that characterizes conventional neoclassical models.
Effects of Price Changes
Recall the simple model of the rural sector described in Section 14.2. A dewill increase the rural to urban migration. This will
shift the labour supply curve downwards; that is, there will be a larger supply
for a given level of urban labour demand (see the broken line in Figs. l4.l
and 14.3). In Fig. 14.1, unemployment increases but employment remains
unchanged. In Fig. 14.3, the increased migration has an additional effect. It
leads to more unemployment, which leads to greater productivity, which
leads to more employment. Hence, corresponding to each of the stable equilibria in the initial situation, there will exist a new equilibrium with a different
level of employment.
Changes in urban prices may have effects on both the supply and demand
curves. The effects depend partly on how wages adjust. In the central case
in which wages adjust to keep the utility of the employed unchanged, the
supply curve does not shift, only the demand curve shifts up or down. If the
demand curve shifts down due to a change in urban prices (as shown by the
dotted line in Fig. 14.2), then there will be lower urban unemployment and
lower employment.
crease in the rural price

14.5 CoNCLUDING REMARKS
The objective of this chapter has been to discuss some of the critical compo-

nents of modelling the urban sector of many modern-day LDCs in which
the bulk of employment and wage decisions are made by private-sector firms,
and where there is urban unemployment. We have argued why the conventional neoclassical model is inadequate for describing such an urban sector.
We have also pointed out a variety of reasons why the market equilibrium
will, in general, be inefficient. Though such inefficiencies can be fully corrected in principle, the policy instruments which are required (for example,
ad valorem as well as specific wage taxes and subsidies for different categories
of workers) are infeasible in most LDCs. It is easily possible, however, to
take account of these inefficiencies, along with other relevant effects, in the
analysis of taxation and pricing, as we have done in preceding chapters. Finally, this chapter highlighted some new types of relationships between
urban labour demand and urban labour supply which arise as a result of
firms choosing not only the level of employment (as they do in conventional
neoclassical models) but also the wageJevel.

15

THE SOCIAL COST OF LABOUR
15.

1 INTRoDUCTIoN

During the past two decades, there has been growing consensus on the usefulness as well as the limitations of social cost-benefit analysis for project
and expenditure evaluation in developing economies, and on the general procedures for determining shadow prices for such analyses. If a new project is
viewed as a perturbation in the economy, then its consequences (and hence
the shadow prices) depend critically on the salient features of the economy.
For instance, if the economy is open to foreign trade and there are tariffs,
then the induced changes in domestic demand and supply of goods affect
the public revenue from tariffs. If, on the other hand, the economy is closed,
then there are general equilibrium changes in domestic prices which, in turn,
affect the welfare of various individuals in the economy. For an analysis of
shadow prices, therefore, it is important to identify the relevant structure of
the economy.
The fact that we are interested in social cost-benef-rt analysis indicates that
market prices may not always reflect social costs; that is, there are some important distortions in the economy which need to be explicitly identified. Moreover, reasonable individuals may differ over the appropriate social weights
to be employed in aggregating the full consequences of a project (that is,
over the appropriate social weights to be associated with the gains and losses
to different individuals and to the government). Therefore, the role of social
weights in determining shadow prices needs to be clearly distinguished from
the role of the specification of the structural features of the economy.

The problem of determining the appropriate shadow prices for costbenefit analysis is closely related to the problem of ascertaining the overall
social consequences of particular taxation policies. While in the latter case
(which has formed the focus of the book) we considered perturbations of
prices and taxes from various bench-mark levels, in cost-benefit analysis we
are concerned with perturbations generated by the undertaking of a public
project. In this chapter we show how the general methodology developed in
earlier chapters can be modified to calculate the shadow wage; that is, to
evaluate the full consequences of the government's hiring of an additional
worker.l

All the various

I

features

of the

economy emphasized

in our

earlier

It might be useful here to clarify our usage of the term 'shadow wage'. The shadow wage
is a summary statistic which sums up all the changes in the economy due to the creation of
industrial employment, multiplied by the social marginal valuation of each of these changes.
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discussion are central to the determination of shadow wages. The purpose
of this chapter is to illustrate the usefulness of our methodology, rather than
to deal with the most comprehensive model. We therefore focus on the case
of an open economy facing fixed international prices, in which the government cannot (or does not) set different prices in the two sectors and in which
tariffs are fixed.2

15.2 rue MoDEL
The investible surplus,

I

is given by3

I = N" (-w"L") + (p

-

P) (N"

xu

- N' Q),

(l

s.

l)

and the aggregate social welfare is given by the Hamiltonian
H = N, W (V, ) + N, W (VU) + NN W (VN) + 61.

(rs.2)

As in previous chapters, the numbers N', N', and Nn respectively denote
the rural population, urban employment, and urban unemployment. V', Vu,
and Vn respectively denote the utility levels of a rural worker, an employed

rr is the urban wage rate,
flxed number of hours worked by employed urban workers, Yis urban
is urban food consumption per employed
output per employed worker,
worker, Q is food surplus per rural worker, p is the domestic price of food,
and P is the international price. If N denotes the total population in the
economy, then
urban worker, and an unemployed urban worker.

Z'

is the

I

N= Nt+ N"+ Nn.

(l

s.3)

The equilibrium in the economy is represented, as in earlier chapters, by
a set of reduced-form equations. The wage determination equation is
The shadow wage excludes the value ofthe direct output contributed by the newly employed
workers. As we shall see later, this statistic is more general than another summary statistic, the
opportunity cost oflabour, often employed in the literature, which calculates the net change in
the aggregate output (exclusive of the value of the direct output contributed by the newly
employed workers) due to employment creation.

2 Implicit here is the assumption that the post-perturbation equilibrium in the economy

is

achieved through changes in traded quantities while the domestic prices remain unaltered. Note,
however, that this is only one of many possible equilibrating mechanisms and that the calculation of shadow prices and wages can be sensitive to what the relevant equilibrating mechanism
is. For an analysis of alternative equilibrating mechanisms, see Sah and Stiglitz ( I 985). It is also
worth emphasizing that the term 'equilibrium' does not necessarily imply a conventional Walrasian
equilibrium; it may also denote temporary equilibria of the kind investigated by Solow and Stiglitz
(1968), Benassy (1975), and Malinvaud (1977), among others.
3 Recalling our notation that N" is the number of employed urban workers and x' is the
food consumption ofan employed urban worker, it is apparent that (15.1) abstracts from the
net tax revenue collected from the food consumption ofthe urban unemployed. In fact, in the
analysis below, we assume that the utility ofan unemployed urban worker, Vn,does not change
due to the oerturbation under consideration.
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w, = wr(p,

N')

(1s.4)

The urban wage depends on prices and urban employment (see Chapters l0
and I I for a fuller discussion of this equation). The migration equilibrium

condition is

N'= N'(p, Nt)

(l 5.s)

Migration depends on prices and urban employment (see Chapters l3 and
14 for a fuller discussion of this equation).4 Finally, we write the per capita
industrial output as

Y=Y(k,Lu;p,N"),

(

15.6)

where the first two arguments of the function Y continue to represent the
conventional capital and labour inputs, while the last two arguments reflect
all the indirect productivity effects.5
If the shadow wage rate is denoted by s, then6

-fu ldH.a(N"y)
* aN"
sL"=6 dN"

(r

s.7)

The first term on the right-hand side of the above expression is the net social
gain from employment creation. The second term represents the direct contribution of the newly employed worker. This contribution is excluded from
the calculation of the shadow wage because the fruits of employment creation should not be counted while computing its cost.7 The industrial good

is the numeraire throuehout.
The Shadow Wage

Using (15.1), (15.2), and (15.7), an explicit expression for the shadow wage
is obtained as
a The sense in which the above expressions are reduced-form representations should be
apparent from discussions in earlier chapters. For instance. the urban wage may also depend
on the number ofurban unemployed, but since the latter depends, in turn, on(p,Ne) using
(15.3) and (15.5) we can represent the urban wage as (15.4).
5 The dependence of industrial productivity on other variables in the economy is implicit in
(15.6): productivity may, for instance, depend on urban wages, but urban wages depend onp
and N". Note also that (15.6) is an aggregation over hrms'production functions, each of which
can be written (in a symmetric equilibrium) as Y'=Y'(ki,p,N"') where the superscript I
denotes a firm, and &, is a firm's capital per worker. In a more general model, I/, may also be
a function of the entire distribution of industrial wages.
6 This formulation assumes that the government directly controls Ne. If the government
controls only a proportion of N', then increased urban government employment may, through
wage effects, partially displace urban private employment. Also, our analysis focuses on evaluating projects which are of sufficiently small size that 6 can be taken as fixed.
7 We exclude only the direct contribution, however. Thus, if industrial employment creation
has indirect repercussions on industrial output (for example, because of a change in workers'
productivity) then these indirect effects are not excluded.
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sL' = w,L' + (P - p\ Z

-!tt'f*' - W\ +99
d

/
n,\
lt-* oJlwL'elnn-YoN,
I

(1s.8)

where the notations used are as follows:

W'=

W

(V')

denotes the social welfare corresponding to an individual's

utility level Z'.

F'= r' awilavi
denotes the social weights on different individuals' incomes.
efi,,'r

N'

= Eln w"/dln

is, from (15.4), the elasticity of the urban wage with respect to urban employ-

ment.

€!- = dln xuldln

wu

is the income elasticity of an urban employed worker's consumption of the
rural good.
orv =

)ln

Yldln

N'

( I 5.6), the elasticity of the urban output per worker with respect to
urban employment.

is, from

Cl =

-

dN'/diy'"

(15.e)

is the number of rural workers who migrate out of the agricultural sector
one industrialjob is created.

if

Q=w'-wn

(l s. l0)
-Vpxe'xe
represents the net welfare loss when one worker leaves the rural sector and
joins the pool of urban unemployed (we had calculated this loss in expressions (13.8) and (13.9) in Chapter l3).

ekt=dlnXldlnA>0
is the elasticity of the agricultural output per rural worker with respect to
the land area per rural worker. Note that W' - W' is the direct welfare loss
due to the above movement of a worker, whereas Vpxeke represents the
gain to those remaining in the rural sector from the reduced congestion on

agricutural land.
(15.1 l)
Z = Q (l - ee) O + x, 1t + e+,Ai"N)
is the net decrease in the supply of the agricultural good from the creation
of one industrial job.
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Elq=dln Qldln

A

is the elasticity of the agricultural surplus per rural worker with respect to
the land area per rural worker. Erxt and e'g; depend on the scarcity of agricultural land. If land is not scarce,thene'y1 =Ebt= 0. To understand (l5.ll),
note that Q 0 - ep) is the decrease in the surplus supplied if there is one
less agricultural worker. Recalling (15.9), then, it follows that the first term
on the right-hand side of (l5.ll) is the reduction in the agricultural surplus
when one industrial job is created, while the second term represents the increase in the urban demand of the agricultural good. This is because x, is
the direct increase in demand, whereas xue!^e{uy is the indirect increase due
to the change in the urban wage.
For brevity in interpreting our results, we assume that I > €!z (that is, if
an increase in land size per person increases the per person agricultural surplus then this increase is not too large) and that e#,r,v > 0 (that is, larger urban
employment does not reduce the urban wage). Under these assumptions and
the natural assumption that Q in (15.9) is non-negative, it follows from
( I 5. I I ) that Z > 0. That is: Industrial employment creation decreases net domestic agricultural surplus. Thus, if the country is currently exporting food,
exports are reduced.
Interpretation of the Shadow Wage
Each of the terms in the expression for the shadow wage (15.8) represents a
distinct social effect of industrial employment creation. The first term is the
direct cost of the wage payment to the newly employed industrial worker.
Naturally, a larger market wage implies a larger shadow wage. The meaning
of the second term should be apparent by recalling from (15.1 l) that Z is
the net decrease in the domestic supply of the agricultural good from the
creation of one industrial job. This term, therefore, is the corresponding
change in government revenue. Moreover, since Z is positive, it follows that
this change in government revenue decreases or increases the shadow wage
depending on whether the current domestic price of the agricultural good is
higher or lower than the international price.
The third term is the welfare gain from hiring an unemployed worker. The
next term in (15.8) represents the effect of employment creation on labour
mobility. Q migrants from the agricultural sector join the pool of the unemployed, and <D is the net loss in welfare for each such worker, as explained
in (15.10). The total welfare loss from this is OCV6.
The effect of employment creation on the industrial wage is felt through
eii,,,y. If, for example, the industrial wage increases with industrial employment, then the new project will increase the wage payment to infra-marginal
industrial workers. This, in turn, makes them better ofl but at the expense
of public revenue. The net of these two effects is represented in the fifth term
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in (15.8). (The induced change in the industrial wage also affects the net

shortfall in the agricultural good, as seen in expression (l5.ll), an effect we
have already taken into account.) Finally, the loss or gain due to indirect
effects on industrial productivity is represented by the last term on the righthand side of (15.8).
Most of the effects identified above have been ignored in the literature on
shadow wages. For instance, the general-equilibrium effect of industrial employment creation on public revenue has typically been ignored by assuming
that there is no price distortion; that is, p = P.Not only is this assumption
incorrect but, in fact, the price distortions in many developing economies
are often very large (see, for example, Peterson 1979 and Bale and Lutz
1979). Moreover, even if the government was to set domestic prices at their
socially optimal levels, as we have seen in earlier chapters, the optimal prices
would generally entail deviations from the international price.
A simple example might help in understanding the practical consequences
of price distortions. Suppose the domestic price of food is twice the international price, and workers spend roughly half their income on food. Assume
that investment is extremely scarce (that is, 6 is very large), that neither the
urban wage nor productivity is sensitive to the size of urban employment

(that is, tfl,rv = orv = 0), that agricultural land is not scarce (that is,
Ekt=Ebe=0), that C)= I (so the number of unemployed remains un-

changed), and that a worker's earnings in both sectors are roughly equal.
Then, we find from (15.8) that the shadow wage is half the market wage.8
Under the same assumptions, the shadow wage is twice the market wage if
the domestic food price is half the international price. In contrast, the shadow
wage equals the market wage if one ignores the general-equilibrium effects
under consideration. Quite plausible parameters therefore show that the
magnitude of the shadow wage will be substantially erroneous if generalequilibrium effects are not correctly taken into account.

I5.3

SPECIAL CASES

A key advantage of the analysis presented above is that much of the earlier
literature on the shadow wage can be viewed as special cases of our general
model. We now examine several of these cases. Throughout the rest of the
chapter we assume that industrial employment creation has negligible effects on the urban wage and on industrial productivity (that is, efi,i'y and
61y ar€ close to zero). Our analysis is divided into two parts: in the hrst part
migration from the rural sector is assumed just to equal the number of
8 This is because in this case (15.8) and (l5.ll) yield sLu=wuLu+(P-p) (C+.x!). We
assume that pX = wLu, and pxu = pxr = wuLu /2. Thus, pQ = wL"/2 and sLu = WLuPlp. Therefore. sL' = wuLul2 if p = 2P.
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jobs created;e in the second part migration may differ from employment
creation.

Migration Equals Employment Creation

If the number of workers migrating from the rural to the urban sector equals
the number of industrial jobs created, then from (15.9), O = l. Substituting
this, and using the assumptions that eil,,'v and ory are close to zero, we obtain
the following from (15.8) and (15.10):
sL'=wuLu

+(p-p) t-*rr'-

w')-$ nxrxn.

(15.12)

We now look at some special cases of (15.12).
(a) Highly Scarce Capilal.In this case, 6 is very large, and

sLu=wuLu+(P-p)2.

(1 5.1

3)

If capital is highly scarce, then the shadow wage is higher (lower) than the
market wage if the domestic price of the agricultural good is lower (higher)
than its international price. Obviously, the shadow wage equals the market
wage if there are no price distortions.
(b) No Price Distortions. A direct implication of (15.12) is that: In the
absence of price distortions, the shadow wage is less than the market wage,
so long as industrial workers are better off than agricultural workers. Other
special cases considered below also employ this assumption of no price
distortions.
(c) (ltilitarianism. IJlrlitarianism implies that

Wi

= Vi and 0t= lJ. We

denote the value of the marginal product of an agricultural worker by g.
The marginal value product of an agricultural worker is the number of hours
a worker works times the marginal value product of one working hour. Thus,
g = pL' axlaL', where Z' is the hours worked by one rural worker. Constant
returns to scale in agricultural production implies pX = g + pA dXldA.
Hence, pXe'y1 = pX - g is the difference between the value of the average and
marginal product of the rural worker. Then (15.12) can be rewritten as
sLu = w,Lu

-*rr'-

v')

-+

(p x - g.

(l

s.

l4)

This corresponds to a result obtained by Little and Mirrlees (1969), Stern
(1972), and Newbery (1972).

(d) Fixed Labour Hours in the Agricultural Sector.In addition to utilitarianism, assume that the labour hours supplied by an agricultural worker
e The implicit assumption here is that: (a) urban unemployment is negligible, or (D) the
govemment can control migration. These assumptions were extensively employed in the earlier
literature on shadow wages. They are, however, far less plausible for most LDCs than the view
(adopted in the second set of special cases examined below) that migration is endogenously
determined.
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are fixed and equal to the hours supplied by an industrial worker. Then the
utility of an individual can be expressed as a function of his income and the
price he faces, that is: V'= V(p, pX) and V"= V(p, wuL'). Moreover, it is
reasonable to assume that V is concave in a worker's income.l0 Expression
(15.14) then yields

.. ( i*) .. r'
sLu>ll-+lwuL'+is.
oJ

I

Thus, the shadow wage is not smaller than a weighted average of the market
wage and the marginal product of an agricultural worker.
(e) Output-Maximizing Society. Assume that for a rural worker and for
an employed urban worker, the hours of work are the same and fixed. Assume that there is no disutility from work up to this hxed level, and beyond
it disutility is infinite. Assume that individuals are risk-neutral, and that the
society not only is utilitarian (that is. F'= lt ) but also does not differentiate
between investment and consumption. With these assumptions our model
will yield the same results as those for the special case of an output-maximizing
society. The corresponding results can be obtained by using

V'= pX, Vu

- w,Lu, and l,'= 6 = l.

(ls.l5)

Substitution of ( 15.15) into (15.14) yields
sL" = g.

That is, the shadow wage equals the value of the marginal product of an
agricultural worker. Under this set of assumptions, the opportunity cost of
labour equals the shadow wage. This was one of the earliest views on the
magnitude of the shadow wage. It implies a zero shadow wage if the marginal
product of agricultural labour is zero.
Endogenous M igrat ion

:

The H arr is-Todaro M igration Hypo thesis

A

special case of the general model of labour mobility described earlier is
the Harris-Todaro hypothesis, according to which a migrant from the agricultural sector has probability N7( N - N') of finding an industrial job, and
otherwise becomes unemployed.ll Migration continues until the expected
utility level of a potential migrant equals the utility level of an agricultural
worker. This hypothesis is therefore a special case of (15.5) in which

NV'(p, N')=N'v'(p, 1/')+ N"V"(p,

/)+(N- N'-N")vn.

(15.16)

For simplicity we assume here that the social welfare function is utilitarian,
l0 That is, the marginal utility of income is non-increasing in income. This implies

v'<),:(wL'-pn.
ll- See Harris and Todaro (1970) for an early statement. Our generalized

Vu

hypothesis was presented in ch.

13.

description

ofthis
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that is W(V) = V and pi= l,'. While a more general approach is easily possible, as we shall see below, this assumption enables us to ignore the issue
of defining social welfare over the ex ante facto versus the ex post facto
utilities of workers. We also assume that Vu> V'> Vn (otherwise, urban
unemployment, Nn, will not be positive).
Perturbing (15.16) we obtain:

Q=

(V'-

(V'- Vn) + ?,"uw"Lutfrx
V^) +\u'pXE'y1(N- N')

(ls.l7)

/N'

Substitution of the above, along with the assumption that

€#,,,r

and o,,,' are

close to zero, into (15.8) yields
sLu =wuLu + (P

- p) z

-#pxeke

dt

.

(l

s.

l8)

We now look at two special cases of (l5.tA;.tz In both cases, it is assumed
that there is no price distortion; that is, p = P.
(a) No Congestion on Agricultural Land. Substituting ekt = 0 and p - P
into (15.18), we find: The shadow wage equals the market wage regardless
of society's valuation of investment versus consumption. This result reverses
the presumption of the earlier literature (see Harberger 1971, Heady 1981,
and Stiglitz 1974a, among others) that the shadow wage is smaller than the
market wage, that its value is critically dependent on society's inter-temporal
valuation, and that it approaches the market wage only when the social value
of investment (relative to consumption) is very high.
The basic reason for this result is that migration in the present special case
does not change the aggregate level of utility in the economy and, hence, the
only effect of employment creation is on investment. The utility level of an
agricultural worker is fixed since e'y7 = 0. Average utility is fixed in the urban
sector since the expected utility of a migrant equals the utility of a rural
worker, which is fixed. Since the only effect of creating an industrial job is
on investment, which is reduced by the market wage, it follows that the shadow
wage equals the market wage.
These results are particularly transparent for the special case of an outputmaximizing society. Assume further that an urban unemployed person has
zero income (that is Vn = 0). Then, the substitution of (15.15) into (15.16)
vields

tx = ,\t

w'I!.

(l

5.

le)

t2 Note that the Hamiltonian can be rewritten, using (15.16), as NZ'+ 6.L Expression (15.18)
for the shadow wage, based on the Harris-Todaro hypothesis, and those to be derived later are
thus more general than they appear. This is because the only property of the migration hypothesis which has actually been used here is that current social welfare can be represented by

NV'. The resulting expressions for the shadow wage therefore hold under any migration mechanism, provided society focuses its attention only on the welfare of agricultural workers.
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Note that N" is the number of jobs. N - N' is the number of job-seekers,
and N'l(N- N') is the probability of getting an urban job. (15.19) thus
implies that the expected income in the urban sector must equal the rural
income. Since the rural income is assumed to be fixed (because there is no
land congestion), (15.19) yields

dNt wuLu
-dilr= px
Since a rural worker's income is

urban job is

pX, the opportunity cost of creating one

..( dN' )
pxl-#
l=*"t'.
\/

Under the special assumptions employed in the present case, the impact on
the aggregate output of creating an industrial job is the output (or income)
of one agricultural worker times the number of such workers who migrate.
Under the simplified version of the Harris-Todaro hypothesis relevant for
the present case (in which the expected wage in the two sectors is the same),
this product is just equal to the industrial wage.13
(b) Output-Maximizing Society wilh Agricultural Land Congestion. Substitution of (15.15) into (15.18) yields
sLl' = w,LuN'

(l - ek) / [Neke+ 1/'(l

-

ek;Jl

.

rt Lu, since e'x,l < I from the standard properties of the production
function. This result shows that the effect of land congestion is to reduce
the shadow wage (see Stiglitz 1982a for a parallel result).

Thus, s <

I5.4 coNCLUDING

REMARKS

In this chapter we have shown how the general framework developed in this
book can be used to analyse policy issues other than taxation. We have focused on the derivation of shadow wages because, though the importance
of using shadow prices and wages in the evaluation of public expenditure
and projects has been widely recognized in LDCs, the correct magnitude of
the shadow wage-and its relationship to the market wage-have remained
controversial.
Our analysis of the shadow wage has dealt explicitly with many salient
features of LDCs which are important but have not received the attention
they deserve. These include: (a) the differences between domestic and international prices (b) the mechanisms which determine earnings in agricultural
l3 For a discussion of this simple case, see Harberger ( I 97 I ) and Stiglitz ( I 974a). Our analysis
in this chapter is, of course, much more general and does not depend on these restrictive
assumptions.
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and industrial sectors (c) the consequences of industrial employment creation
on migration and on the welfare of those who remain in the agricultural sector (for example, through what we identify as congestion effects), and (d)
the effects of industrial employment creation on the productivity of the
current industrial labour-force.la Many of these aspects have first-order
effects on the magnitude of the shadow wage; to ignore them may lead to

misleading results. Thus,

for instance, in many LDCs, induced migration

appears to be significant and the domestic prices of agricultural goods appear to be lower than the international prices. In such cases, it is appropriate
to use a shadow wage which is considerably in excess of the market wage.
The argument for a high shadow wage is further strengthened if increased
industrial employment leads to a higher urban market wage.
An important feature of this analysis is that we have identified those
reduced-form relationships for describing the economy which are central to
the determination of the shadow wage. The same reduced-form relationships
(and hence the same formulae for the shadow wage) can be specialized to
different technological assumptions (e.g. the nature of production relationships in the agricultural and industrial sectors) and institutional settings, as
well as to different behavioural hypotheses. For example, our formulae for
the shadow wage contain certain critical elasticities which can be specialized
to alternative migration hypotheses (including the Harris-Todaro case) and
to alternative hypotheses concerning wage-determination. This method has

the virtue of analytical simplicity because it provides an integrated view of
the critical determinants of the shadow wage. We have thus been able to
derive earlier results on shadow wages as special cases of our formulae, and
have also identified a number of new qualitative results concerning the relationship between the shadow wage and the market wage.
la Elsewhere (see Sah and Stiglitz 1985) we have further extended this analysis not only to
alternative equilibrating mechanisms (see n. 2) but also to alternative distributional structures
within the agricultural sector, to alternative mechanisms of urban wage-determination, and to
those cases in which domestic prices are set at socially optimal levels.

t6
CONCLUDING REMARKS
16.

I

soME KEY rssuEs

This book has attempted to develop a general framework for analysing taxation policies within the context of the development process. A basic feature
of this framework is its emphasis on identifying the important consequences
of any given set of policies. This includes the direct effects on different
individuals and on government revenue as well as the indirect effects that
arise due to changes in wages, productivity, migration, and other endogenous features of the economy. With this framework, it becomes possible
to isolate the efficiency consequences, and the distributional consequences

of alternative policies. Among the distributional consequences are

those

within the rural and urban sectors, between the two sectors, and between
consumption (the welfare of the current generation) and investment (the welfare offuture generations). In turn, this analysis helps us to assess the relative
desirability of alternative policies.
There are different concepts which one might use as a basis for identifying
desirable policies. Our methodology first allows for the identification of
those reforms which are Pareto-improvements. These could be viewed to be
desirable regardless of one's attitudes towards inequality.l It then allows us
to identify policies and reforms which would be desirable based on quite
weak value-judgements; for example, if one viewed inequality to be undesirable (but did not hold any further opinion on the value of an increase in
one person's income compared to another's), and if one treated those in the
urban and rural sectors symmetrically. The identification of other types of
desirable policies and reforms may depend quite sensitively on precisely how
one values increases in the incomes of different individuals (for example, increases in the incomes of those in the rural sector relative to those in the
urban sector, increases in the income of the rich relative to the poor, and
increases in the income of the current generation relative to future generations). The last kind of analysis allows us to describe, in simple terms, properties of the optimal set of taxes and subsidies. That is, policies which, given
the set of instruments available to the government, and given a social welfare
function, are most desirable. An advantage of this type of analysis is that it
enables the discussion of alternative policies to be conducted in a way which
separates controversies over value-judgements from controversies over the
consequences of the given policy.

I There is, of course, no universal agreement on this issue. Some might claim that a reform
which increased everyone's income, but at the same time increased inequality, is undesirable.

204

Concluding Remarks

Our approach thus provides a methodology for the assessment of various
policies, both minor reforms and major new programmes. It explicitly incorporates:

(a) the range of economic features (including rigidities and organizational
forms) of LDCs:
(b) the limitations on the set of instruments available in LDCs; and
(c) the limitations of data and the knowledge of the values of parameters
for the policy analysis of LDCs.
We have shown that it is possible to make qualitative statements about the
desirability of certain kinds of policy, simply on the basis of qualitative data.
This is important because, even though it may in principle be possible to
obtain much of the required data (although this is rarely the case in practice), some critical pieces may be missing. Two such examples of qualitative
results are recounted below, chosen, in particular, because of the controversies among both policy-makers and economists which have surrounded these
issues.

First, we have shown that, regardless of one's attitude towards inequality,
there should be a presumption against policies which entail the simultaneous
subsidization of some cash-crops and the taxation of other cash-crops.
Similarly, there should be a presumption against the taxation of some manufactured inputs to agriculture (e.g. fertilizers, pesticides, etc.) and the sub-

sidization

of other manufactured inputs. Certainly, there are particular

circumstances, noted in Chapter 9, in which such policies may be justified.
However, there is no more than a loose connection between these circumstances and those under which such policies have, in fact, existed. Thus, the

burden of proof should be shifted to those who advocate such policies to
show that, for instance, a policy of subsidizing fertilizer while taxing a cashcrop has a desirable distributive effect, compared to the situation in which
both the tax and the subsidy are eliminated, or to show that such policies
do indeed induce peasants to adopt new technologies in a more equitable and
efficient manner than, say, the provision of agricultural extension services.
Second, we have shown that there should also be a presumption against
the imposition of differential taxes and subsidies in the urban sector. The
elasticity of labour supply (on which the literature on optimal taxation has
focused) is not a central problem in the urban sector of LDCs. The more
important issue in LDCs is high urban wages and the resulting urban unemployment. A related issue is how urban wages change in response to
changes in taxes and prices. To see the consequences, consider the simple
case in which, for one reason or another, the urban wages of different groups
of workers change in response to changes in taxes and prices, so that the
pre-change utility levels are approximately restored. In this case, it follows
that subsidization or taxation of goods in the urban sector has no useful
role. This is because if the urban workers are going to end up with the same
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it is more efficient to provide these utility levels
at undistorted prices.
Consider now some specific settings. Urban wages may be high because
by paying higher wages, workers can be made more productive; this is what
is referred to as the wage-productivity hypothesis. In that case, there may
be an argument for food subsidies, if the consumption of food is more closely
linked to productivity than is the consumption of other commodities. But if
productivity is related to the general level of consumption, food subsidies
are not desirable, nor is differential subsidization or taxation of other goods.
Another possible explanation for high urban wages is union pressure and
the government's need for political stability. Focusing on such explanations,
many economists in the past have advised LDC governments, almost always
without su@ess, that they should lower urban wages. Some economists have
gone even further; they have predicated their subsequent policy advice concerning tax policy on the assumption that the governments have already followed their earlier advice concerning wage policy. To us, this approach seems
unproductive.
Other economists have suggested that in the face of high rigid urban
wages, taxes can be imposed on the goods which the workers purchase, and
that the real wage received by the workers can thereby be lowered. We suspect that the possibility of such indirect reductions in the real wage involves
a greater naivety on the part of the economists than on the part of the
workers in the LDCs. The workers will know that their standard of living
has been cut. They will respond with whatever pressures they can bring to
bear on their union leaders or political representatives. If these are the pressures which sustained the high urban wage in the first place, the same pressures will lead to an increase in the nominal wage. Even with political
explanations for high urban wages (such as union pressure), our presumption
in favour of no taxation or subsidization in the urban sector remains valid
so long as the forces that determine urban wages are based approximately
on the levels of utility of workers in the urban sector.
A theme that recurs throughout the book is that tax policies have important consequences for a variety of economic variables; for prices of nontradables, for migration, for urban wages, and for employment. To analyse
the consequences of any tax policy, one must consider its ramifications, or
as public-finance economists put it, the full incidence of the tax policy. This
full-incidence analysis requires theories of how wage and employment
decisions are made and what determines migration from the rural to the
urban sector. It requires, in other words, a model of the LDC that deals
with these aspects. Previous analyses have failed on this count, or have made
the unrealistic assumption that tax policies have no effect on wages, employment, or migration.
An aspect of LDCs that we have emphasized is the observed variety of
institutional forms and patterns of behaviour. A good model must be rich
given levels of utilities, then
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enough to accommodate this wide variety. On the other hand, there is a
paucity of data in most LDCs, and so reliable estimates of critical behavioural parameters are generally unavailable. Fortunately, we have been able
to address both these concerns at the same time by constructing models in
which the central reduced-form relationships are identified. In this way, we
have managed to reduce the number of parameters for which estimates are
required to implement the model, and we have developed a theory which
can easily be specialized to the particular circumstances of individual LDCs
(reflecting, for instance, that there is share-cropping or that there are family
farms in the rural sector).
An issue which has long been controversial is the taxation of imports and
exports. Farmers do not need sophisticated analysis to realize that taxes on
the exports of agricultural goods will adversely affect their interests. Such
taxes can have a substantial effect on the distribution of income between
town and country. It is thus not surprising that, in the late eighteenth
century, the framers of the US Constitution banned export taxes. At that
time, the major exports of the United States consisted of agricultural goods.
Thus, this Constitutional ban was, in effect, an attempt to ensure against
the efforts of the towns to redistribute income in their favour.
But the general-equilibrium effects of taxes and subsidies are not always
so transparent. For instance, it would have been impossible for the framers
of the US Constitution to see that other policies could have the same effect
as export taxes. For instance, when the industrial North imposed a tariff on
manufactured goods, the effect was similar to export taxes; namely, it redis-

tributed income from the country (the agricultural South) to the towns of
the industrial North. In most LDCs today, the workers in the rural sector
are poorer than those in the urban sector. While redistribution from the
country to the towns is sometimes said to contribute to political stability, it
cannot easily be justified on egalitarian grounds. In many LDCs, a possible
justification for the imposition of trade taxes with the foregoing effects has
been that the administrative costs of doing so are less than those associated
with raising revenues in other ways. But the distributive implications need
also to be considered when determining the levels at which taxes should be
imposed.

Though this book is primarily a contribution to economic methodology,
one of the uses to which our models and analysis can be put is to examine
some of the important historical controversies concerning the conflict between town and country. An example of such a controversy is the conflict,
noted earlier, between the industrial North and the agricultural South in the
United States. Another example is the debate in England in the early nineteenth century over the repeal of the Corn Laws. Yet another example, for
which we have shown in some detail how our approach provides a new
understanding, is the Soviet industrialization debate of the 1920s, which preceded the collectivization of agriculture of the Soviet Union.

Concluding

Remarks

20'l

Similar debates concerning the conflict between town and country have
taken place, using different terminology and emphases, in a number of LDCs
during the last three decades. In fact, this conflict has taken on increasing
urgency as countries have attempted to raise the funds required to finance
the process of development. Often what is considered to be at stake is more
than just a matter of economics, or the distribution of income. What is called
into question concerns more fundamental values, the nature of social institutions and styles of life. This is because the process of urbanization and indus-

trialization changes many aspects of human relations. The risks which
individuals face as a result of the process of development are more than economic risks.2

16.2 potrrrcAl ECoNoMy coNSTDERATToNS
Most LDC governments employ'a range of taxes and subsidies of such
complexity that it is difficult to tell who, in the end, is subsidized and who
is taxed. They may appear to provide subsidies to all, but it is a truism that
not everyone can be subsidized. Governments may pursue these policies out
of naivety, or as an attempt to fool each group into believing that it is being
subsidized. To us, 'truth in government' is a central aspect of public policy
in a democratic society. With this perspective, policies whose consequences
(e.g. the final incidence) can be clearly ascertained have a distinct advantage.
This book has emphasized the central role of constraints on the set of
policies available to the government. Consider for instance the constraints
on the government's ability to change urban wages. Where do these constraints come from? Who imposes them? How do we know that they really
are constraints? We are particularly uneasy with arbitrary constraints (e.g.
the government cannot lower nominal wages directly, but can lower real
wages indirectly by increasing prices). Such constraints should, as far as
possible, be derived, rather than assumed. Thus, among the models we have
constructed are those in which real wages are set above market-clearing levels
not because of political economy constraints, but because it is in the interests
of firms as well as public employers to do so. Likewise, we have argued that
governments do not impose income taxes because the costs of monitoring
income make such taxes administratively infeasible. Changes in economic
circumstances may thus change the set of admissible taxes as well as the
constraints faced by the government.
Good economic theory does not, however, entail deriving everything from
first principles. Some intermediate theorizing is inevitable, and desirable. But
2 For example, those brought up in an environment ofcontinuingchange may come to value
change as a virtue in its own right, while those brought up in more stable environments may
value stability as a virtue in its own right. See Scitovsky (1976) for a discussion ofsuch aspects
ofhuman behaviour.
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care must be exercised. Thus, the wages may be above market-clearing levels
for reasons other than the efficiency-wage model. However, wages may still

change when taxes change, and it is imperative to develop a theory which
takes that into account, as we have done here.

16.3 rHe PoLICY PREDICAMENT
Finally, we discuss a central predicament facing all those economists who
are involved in policy analysis and policy comparisons. What assumptions
should they make about government behaviour? At one extreme, there are
those who hold that all analyses of desirable policies and reforms are irrelevant. Governments are actors, just as firms and individuals are. Economists can only describe how governments behave. They can attempt to predict
what governments will do. But it makes no more sense to ask what the government should do, than to ask whether a consumer should spend a dollar
on food or on clothing. At the other extreme, there are those who prescribe
policies as if the government will follow all of their dictates, in spite of the
ample evidence that governments are selective listeners. Thus, the policy adviser may say that differential taxation of goods is desirable, and then describe precisely how to determine which goods should be subsidized or taxed
and at what rates. However, the government may only listen to the frrst part
of the advice, and then set differential subsidy- or tax-rates at levels quite
different from those prescribed by the adviser. In the past, differential taxation has been used by one region or group to discriminate against another.
In some cases, discrimination has been the consequence, even if it was not
the objective, of differential taxation. Should the policy adviser take such
experiences into account? Should they make him or her wary about recommending differential taxation?
While both of these views are important, the present book is based on a
third view which is orthogonal to them. The view here is that one of the determinants of the set of policies that are implemented in a country is the
knowledge base that currently exists for examining the consequences of
various policies and for identifying (from different points of view, some of
which may be hypothetical) the nature of desirable policies. Such a knowledge base has the potential of informing and clarifying the debates on
policies which are a part of the policy formulation process in most democratic societies. The presence of such a knowledge base seldom guarantees
that good policies will be chosen, but its absence is likely to lead to bad policies. This book can be viewed as an attempt to add, from the side of the
economic discipline, to the knowledge base concerning taxation policies in
LDCs.
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