
THE WORLD BANK
ECONOMIC REVIEW

Volume 5 January 1991 Number 1

THE MEASUREMENT OF POVERTY

Comparing Poverty Rates Internationally: Lessons
from Recent Studies in Developed Countries

Anthony B. Atkinson

Poverty in Palanpur
Peter Lanjouw and Nicholas Stern

Measuring Changes in Poverty: A Methodological Case Study
of Indonesia during an Adjustment Period

Martin Ravallion and Monika Huppi

ToPics IN LAND RIGHTS AND LAND TAXATION

Introduction: Agricultural Taxation and Land Rights Systems

Land Taxes, Output Taxes, and Sharecropping: Was Henry George Right?

Karla Hoff

If Agricultural Land Taxation Is So Efficient, Why Is It So Rarely Used?
Jonathan Skinner

Land Tenure and Property Rights: Theory and Implications for Development Policy
Gershon Feder and David Feeny

Indigenous Land Rights Systems in Sub-Saharan Africa:
A Constraint on Productivity?

Shem Migot-Adholla and others

IE COPY

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed



THEJ WORLD BANK
ECONOMIC REVIEW

EDITOR

Ravi Kanbur

ASSISTANT EDITOR

Clara L Else

DITO RIAL BOARD

Carlos Rodriguez, John Holsen
Centro de Estudios Macroeconomicos, Buenos Aires Ravi Kanbur

T. N. Srinivasan, Yale UIniversity Sarath Rajapatirana
Joseph Stiglitz, Stanford University Marcelo Selowsky
Dennis N. de Tray

The World Bank Economic Review} is a professional journal for the dissemination of World Bank-sponsored
research which informs p9licy analyses and choices. It is issued three times a year, with an occasional additional
issue devoted to a special area of current research or policy interest.

The Review is directed to an international readership among economists and social scientists in govcrnment,
business, and international agencies, as well as in universities and development research institutions. The Review
emphasizes policy relevance and operational aspects of economics, rather than primarily theoretical and
methodological issues. It is intended for readers familiar with economic theory and analysis but not necessarily
proficient in advanced mathematical or econometric techniques. Articles will illustrate how professional research
can shed light on policy -hoices without becoming essays in advocacy. Inconsistency with Bank policy will niot

be grounds for rejection of an article.
Articles will be draw-n primarily from work conducted by World Bank staff and consultants. Before being

accepted for publication by the Editorial Board, all articles are reviewed by two referees who are not members
of the Bank's staff; articles must also be recommended by two out of the three external members of the Editorial
Board.

The Review may on occasion publish articles on specified topics by non-Bank contributors. Any reader
interested in preparing suich an article is invited to submit a proposal of not more than two pages in length to
the Editor.

The views and interprutations in articles published are those of the authors and do not necessarily represent
the views and policies of the World Bank or of its executive directors or the countries they represent. When maps
are used, the designations employed are solely for the convenience of the reader and do not imply the expression
of any opinion vwhatsoever on the part of the 

t
obrld Bank or its affiliates concerning the legal status of any

country, territory, city, cr area, or concerning the delimitations of its boundaries or national affiliation.
Comments or brief noues responding to Review articles are welcome and will be considered for publication to

the extent that space permits. The Editorial Office welcomes inquiries and requests to translate or reprint
material from the Revietv. Please direct all editorial correspondence to the Editor, The World Bank Economic
Review, The World Bank, Washington, D.C. 20433, U.S.A.

Subscriptions to The World Bank Economic Review are available without charge to readers svith mailing
addresses in countries that are not members of the Organisation for Economic Co-operation and Development
(OECD) but are members of the World Bank. Written request is required every three years for renewal of such
subscriptions. See the insert at the back of this issue for subscription charges and additional information.

C 1991 The International Bank for Reconstruction and Development i THE WORI-D BANK
All rights reserved

Manufactured in the United States of America
ISSN 0258-6770

Material in this journal is copyrighted. Requests for permission to reproduce articles should be
addressed to the Director, Publications Department, The World Bank, Washington, D.C. 20433, U.S.A.
The World Bank encoutrages dissemination of its work and swill normally give permission promptly and,
wshen the intended reproduction is for noncommercial purposes, without asking a fee. Permission is not
required to make photocopies for classroom and similar immediate use.

This journal is indexed regularly in Current Contents / Social & Behavioral Sciences, the Social
Sciences Citation Index"

5
, the Journal of Economic Literature, and the Public Affairs Information Service.



THE WORLD BANK ECONOMIC REVIEW

Volume 5 January 1991 Number 1

THE MEASUREMENT OF POVERTY

Comparing Poverty Rates Internationally: Lessons 3
from Recent Studies in Developed Countries

Anthony B. Atkinson

Poverty in Palanpur 23
Peter Lanjouw and Nicholas Stern

Measuring Changes in Poverty: A Methodological Case Study 57
of Indonesia during an Adjustment Period

Martin Ravallion and Monika Huppi

Topics IN LAND RIGHTS AND LAND TAXATION

Introduction: Agricultural Taxation 85
and Land Rights Systems

Karla Hoff

Land Taxes, Output Taxes, and Sharecropping: 93
Was Henry George Right?

Karla Hoff

If Agricultural Land Taxation Is So Efficient, 113
Why Is It So Rarely Used?

Jonathan Skinner

Land Tenure and Property Rights: Theory and Implications 135
for Development Policy

Gershon Feder and David Feeny

Indigenous Land Rights Systems in Sub-Saharan Africa: 155
A Constraint on Productivity?

Shem Migot-Adholla, Peter Hazell,
Benozt Blarel, and Frank Place





THE MEASUREMENT
OF POVERTY



I



THE WORLD BANK E CON OM IC REVIEW, VOL. 5 , NO . I: 3 -21

Comparing Poverty Rates Internationally:
Lessons from Recent Studies

in Developed Countries

Anthony B. Atkinson

Studies comparing poverty in different countries frequently inform the evaluation of
past policies and the formulation of future policies for reducing poverty. If the com pari-
sons are to be a valid foundation for such assessments, in particular if they are to be a
guide to the effective allocation of funds, the underlying concepts must be examined
and defined. This article discusses four issues that are critical in this respect: the choice
of poverty indicator, the determination of the poverty line, the unit of anlysis, and the
choice of equivalence scale. A selection of studies of poverty in countries that belong to
the Organisation for Economic Co-operation and Development is used to show how
the choices made in defining these indicators affect the findings about the extent and
composition of the poor population. Although the context is different, the experience
of rich countries may yield useful lessons for developing countries.

World Development Report 1990 (World Bank 1990) estimates that a third of
the population of the developing world had incomes below US$370 a head in
1985, but that the proportion varied from about half in Sub-Saharan Africa and
South Asia to a fifth in East Asia and Latin America. Investigating the reasons
for such differences is an obvious first resort in evaluating the success of different
policies in reducing poverty, and in identifying priorities. To take a second
example, estimates produced for the European Commission show the propor-
tions in different member countries with incomes below 50 percent of the na-
tional average (O'Higgins and Jenkins 1989): such figures may be used to draw
conclusions about the relative effectiveness of, for instance, the minimum wage
policy in France as against the extensive social assistance network of the United

The author is a professor at the International Centre for Economics and Related Disciplines at the
London School of Economics and Political Science. He is grateful to Richard Hauser, Brian Nolan, the
editor of this journal, and the referees for helpful comments on the background paper (prepared for
World Development Report 1990) out of which this article grew, and to Sandrine Cazes of Observatoire
Francais des Conjonctures Economiques for allowing him to draw on their joint work (Atkinson and
Cazes 1990). He would also like to acknowledge that table 1 had its origins in a table presented by
Stephen Jenkins at the meeting of the International Association for Research in Income and Wealth in
Lahnstein, Germany, in August 1989.
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Kingdom. Equally important, poverty statistics for different countries may be
the basis for allocating investment and readjustment funds by supranational
bodies such as the European Community.

If international comparisons of poverty are to be used in this way, it is vital to
identify and examine the concepts on which they are based; the objective of this
article is to provide a selective review of the principal issues involved. The
illustrations are from countries that belong to the Organisation for Economic
Co-operation and Development (OECD), but the aim is to inform the analysis of
poverty on a world scale, and in particular to draw lessons useful for developing
countries.

I. CONCEPTUAL ISSUES IN THE MEASUREMENT OF POVERTY

The issues that arise in comparing poverty rates across countries are similar to
those that arise at a national level, but the explicitly comparative approach gives
a different perspective. Methods of measurement differ considerably, and any
international comparison has to recognize this diversity of approach. The
choices made affect findings on the composition as well as the size of the poor
population: whether, for instance, there appear to be more elderly poor in the
United Kingdom than in the United States may depend on how the poverty
standard is defined, and the policy response will differ accordingly.

The four central conceptual issues considered in the article are the choice of
poverty indicator, the determination of the poverty line, the unit of analysis, and
the choice of equivalence scale. The studies of poverty or low incomes in OECD

countries selected to illustrate these issues are listed in table 1. The selection is
intended to be illustrative, not exhaustive: many OECD countries for which data
exist are not shown; and for some of the countries that are shown, only one of
several available studies has been selected. The countries nevertheless cover a
range of income levels and types of social welfare system. Some of the studies are
made by official bodies, others by independant research bodies or academics.
Because the primary purpose is to bring out the extent of similarities and of
differences, and their implications for international comparisons, I concentrate
not on the findings (which are not shown in the table) but on the methods.

The choices of indicator, poverty line, unit of analysis, and equivalence scale
are frequently discussed in the literature, but even when these have been deter-
mined significant differences remain between the ways in which poverty is mea-
sured in different countries. The need to resolve these in an international com-
parison is demonstrated in the more detailed case study of France, Germany, and
Great Britain which closes the article.1 Even if statisticians are provided with an
apparently tightly defined brief-to measure income poverty, taking a standard

1. The two studies in question are of Great Britain (excluding Northern Ireland), not of the entire
United Kingdom. "Germany" refers to the Federal Republic of Germany before reunification with the
former German Democratic Republic.
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of 50 percent of the national average, using the household as the unit of
analysis-serious questions, of policy as much as of techniques, still remain to
be answered.

Note too that the measurement of poverty cannot be seen in isolation from the
design of antipoverty policy measures. In several countries, particularly those in
which a social assistance scheme exists that aims to provide a guaranteed mini-
mum income, the poverty standard has been closely linked to social security
programs. Not only does this mean that national poverty measures reflect the
nature and form of policy concerns, but also the operation of the programs may
affect the conclusions drawn when other standards are applied in an interna-
tional comparison (based, for example, on a standard of 50 percent of average
incomes).

Choice of Poverty Indicator

For the purposes of this article, poverty is assumed to be defined in terms of a
single broad indicator of economic resources. This assumption in itself is restric-
tive. If the concern about poverty takes the form of concern about basic needs,
such as food, housing, and clothing, the focus should be on individual items of
consumption, and poverty would need to be measured in a multidimensional
way, rather than in terms of a single indicator. The same consideration may
apply if we are concerned about time as an input and about "time poverty" as
well as deprivation of commodities. Or concern about poverty may relate to
social or demographic indicators, such as life expectancy or literacy. These
multidimensional aspects of poverty are not considered here, even though they
may influence comparisons across countries. Countries may differ in the extent
of their social provision, and this may affect the interpretation to be placed on a
specified level of economic resources. In determining the appropriate relative
poverty lines in, say, France and Sweden, account has to be taken of differences
in the public provision of medical care, education, and so on. Do parents have to
buy school books for their children? For this reason, a method that encompasses
a number of indicators-see, for instance, table 2-1 of World Bank (1990)-has
a lot to recommend it.

If the measure of disadvantage is limited to a single index of economic re-
sources, then a natural choice may appear to be total consumption, or expendi-
ture plus home produced goods and services. A household is then said to be poor
if its total consumption is below a specified amount. But most studies of poverty
in advanced countries record poverty on the basis of total income rather than
consumption-income is in fact the basis for all the studies listed in table 1 apart
from those in Greece.

Why is income used? The first answer is that it is taken as a proxy for living
standards, because these are hard to quantify. As such, assessments of poverty
based on income have to be qualified: income may understate or overstate the
level of living. If a family can dissave or borrow, its current level of living is not
constrained by current income. Temporary variations in income may be



Table 1. Poverty and Low-Income Studies in Selected Member Countries of the Organisation for Economic Co-operation
and Development

Studies considered in case study
Great

Britaina
Great (house-

Britaina holds
(low- below

income average United
Item families) income) France Germany Ireland Finland Sweden States Canada Australia Greece

Period 1972-77, 1979, 1984-85 1963, 1980 and 1966, 1967, 1959- 1961- 1966, 1974 and
covered 1979, 1981, 1969, 1987 1971, 1975, present present 1972-73, 1982

1981, 1983, 1973, 1976, 1978, 1978-79,
1983, 1985, 1978, 1981, 1980-85 1981-82,
1985 1987 1983 1985 1985-86

Poverty Dispos- Dispos- Dispos- Dispos- Dispos- Disposable Disposable Gross Gross Dispos- Consump-
indicator able in- able in- able able able income, income, income, income, able in- tion ex-

come net come, cur- income, income, income, annual annual annualc annualc come, an- penditure,
of housing rent or annual annual currentb nual (also weekly
costs ( disposable disposable
re- income income
sources), net of net of
"normal" housing housing

costs, costs)
currentb

Poverty Supple- 50 percent 50 and 60 40 percent 40, 50 and National Social as- Official Statistics Hender- 2/3 me-
line mentary of mean percent of and 50 60 percent pension sistance poverty Canada son pov- dian con-

Benefit income median percent of of mean level, ad- level in line, ad- low- erty line, sumption
scale (+ (also 60, income mean in- income justed over 1985 (al- justed income adjusted expendi-
10 per- 70, 80, 90 come (also time as lowing for over time cut-off, initially by ture per
cent, 20 and 100 social as- benefit in- housing by con- adjusted average equivalent
percent percent) sistance creased or costs), ad- sumer by con- earnings, adult
and 40 level) 50 percent justed by price in- sumer since 1981



percent), of median price index dex (also price in- by house-
adjusted income 125 per- dex, and hold dis-
over time cent of revised in posable
as benefit this line) 1969, income
increased 1973, per capita

1978 and
1986

Unit of Inner fam- House- House- House- House- Family Family Family Family Inner House-
analysis ily (_ hold hold hold hold family hold

benefit
unit)

Equiva- Couple = Couple Couple = Couple = Couple = Couple = Couple = Couple = Couple Couple = Couple =

lence scale 1.62 1.64 1.70 1.8 1.6-1.7 1.7 1.59 1.25 1.36 1.41 2.0
(single Child = Child = Child = Child = Child = Child = Child = Child = Child Child = Child =

person = 0.34- 0.15- 0.50 0.45- 0.3-0.5 0.5 0.44d 0.21- 0.18- 0.34 (sim- 0.25-
1) for cou- 0.62d 0.44d 0.75d 0.46e 0.37e plified 0.40d
ple and for scale)
child
(aged 15
or under)

Reference Depart- Depart- Assemat Hauser Nolan and Gustafsson Gustafsson U.S. Bu- Wolfson Saunders Tsaklogou
ment of ment of and and Sem- Callan and and reau of the and Evans and (1989)
Health Social Se- Glaude rau (1989) (1988) Uusitalo Uusitalo Census (1989) Whiteford
and Social curity (1989) (1989) (1989) (1981) (1989);
Security (1990) Bradbury
(1988) and

Saunders
(1990)

a. Excludes Northern Ireland.
b. Self-employment and investment income averaged over a longer period.
c. Disposable income is the most relevant variable, but in Canada and the United States pretax income has been used because of data limitations.
d. Depending on age.
e. Depending on position in family.
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smoothed out (though such borrowing may be expensive, with serious conse-
quences for the future). A family that can share in the consumption of others
may have higher living standards than its income would permit. An elderly
person living with his or her children may benefit from their expenditure. Such
considerations would lead one to expect the estimates of poverty to be lower,
other things equal, in Greece than in the other countries shown in table 1.

Conversely, income may overstate the level of living when money alone is not
sufficient to buy the necessary goods, for instance, if there is rationing or if
goods are not available. An obvious implication is that one would have to be
careful in making comparisons across countries with different market structures,
particularly with regard to housing. It would certainly be unwise to compare the
studies in table 1 with those for Eastern European countries, without taking this
consideration into account.

The second reason for using income rather than consumption is that it may be
seen as intrinsically preferable as an indicator of resources in the measurement of
poverty. One argument is that people may choose a low level of consumption,
whereas income is closer to a measure of the opportunities open to a family and
not influenced by the consumption decisions made: the concern then is with the
budget constraint, not with consumption choices. Alternatively, we may move
away from the conception of poverty as concerned with standards of living to
poverty as concerned with minimum rights to resources (Atkinson 1989, chap.
1). In this view, people are seen as entitled, as citizens, to a minimum income,
the disposal of which is a matter for them. This right to a minimum income may
be regarded as a prerequisite for participation in a particular society, as a guar-
antee of "positive freedom."

The conception of poverty adopted will in turn affect more detailed choices
about how best to measure it. If income is being used as a proxy for consump-
tion, permanent income may be a closer match than current income, so that in
practical terms annual income may be a better indicator than income in a week
or month. The choice of time period for income depends in this case on matters
of fact. How important are seasonal fluctuations? How far can people in reality
borrow to tide their families over bad times? Adoption of the minimum rights
standpoint, conversely, involves judgments about interpretation. On the inter-
pretation that the right is to a guaranteed minimum below which no one should
fall, even temporarily, current weekly income may be the better indicator.

The definition of poverty chosen will also affect the way income is defined. A
standard of living definition will include an estimate of income in kind. (Home
production of food is an example, as is the receipt of transfers in kind such as
food stamps.) But a minimum rights interpretation might not count income in
kind, because it may be cash income that is necessary for people to participate in
society. More generally, different items of income may make greater or lesser
contributions to the objective in question. The receipt of income may be subject
to conditions that reduce its effective value. On a minimum rights interpreta-
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tion, for example, we may want to apply a discount to income received subject
to a means test that is regarded as a social stigma.

The choice of indicator has to be addressed in the design of social security
programs that aim to ensure some minimum standard. Such programs have for
evident reasons not taken expenditure as an indicator and typically involve an
income test. This test is, however, often accompanied by an assets condition.
Those eligible are people with incomes below a qualifying level whose net worth
does not exceed a specified level, which conditions may be seen as taking ac-
count of the person's capacity to finance consumption by dissaving. Such an
approach takes us back to a multidimensional measure of poverty.

The institutional arrangements for income support in OECD countries also
identify the special role of housing expenditure. In Great Britain, for example,
income support takes the form of a cash amount intended to cover needs other
than those of shelter, the latter being met (approximately) in full by housing
assistance. Accordingly, the benefit-based poverty standard in Great Britain has
been measured on the basis of "net resources,' or income after deduction of
housing costs (see the first column in table 1); the same has been done in
Australia. As a result, the poverty cutoff in terms of total income for a particular
family depends on its own housing costs. Such an approach may be seen as
treating housing expenditure as an unavoidable outlay, or as adjusting for varia-
tion across people in the prices faced for housing (for example, where there are
rent controls). It may be justified on the grounds that the measure of income
does not capture the full benefit to owner-occupiers from the services of the
house they own: if the imputed rent of owner-occupiers is not included in
income, then the subtraction of the rent actually paid by tenants would put the
two tenure groups on the same footing. The institutional features of the housing
market in individual countries need to be taken into account.

Determination of the Poverty Level

If standard of living is the concern, then the most straightforward way to
determine the poverty line is to specify a basket of goods, denoted by the vector
x*, purchasable at prices p, and to set the poverty standard as a subsistence
standard:

(1) (1 + h)p x*

where h is a provision for inefficient expenditure or waste, or a provision for
items not included in the list x4. This was in effect the method followed in the
United States in the derivation of the official poverty line, where x* represented
food requirements and b made allowance for spending on other goods. The list
x* was based on the U.S. Department of Agriculture's "economy food plan" for
households of different composition, and the multiplier to allow for other goods
was 3. This method differs from, but has some relation to, the definition of the
poverty line as the income at which households spend a specified proportion on
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necessities. The Canadian low-income cutoff was based originally on the income
level at which more than 70 percent was spent on food, clothing, and shelter
(Poduluk 1967).

As was recognized when the U.S. official poverty line was introduced, there is
room for considerable disagreement about the subsistence standard. Political
judgment played a considerable role in determining the "$3,000 for a family of
four" that featured prominently in the speeches launching the War on Poverty, as
also in the use by the European Commission of a benchmark of 50 percent of
average national income in measuring poverty in Europe. (As may be seen from
table 1, the same benchmark approach, with differing percentages, has been
used in several European studies.)

These two examples serve also to illustrate the difference between a poverty
line such as that depicted in equation 1 adjusted for changes in prices, and often
referred to as an "absolute" poverty standard, and a "relative" line related to
contemporary levels of living. The latter may follow naturally from the mini-
mum rights approach, where poverty is seen in terms of people being excluded
from the "living conditions and amenities which are customary, or at least
widely encouraged or approved, in the societies to which they belong" (Towns-
end 1979, p. 31), or what is often referred to as a participation standard. In
adopting its definition, the European Community stated: "The poor shall be
taken as to mean persons, families and groups of persons whose resources
(material, cultural and social) are so limited as to exclude them from the mini-
mum acceptable way of life in the Member State in which they live" (Council
Decision, 19 December 1984).

The choice between an absolute and a relative standard takes on particular
importance in international comparisons. World Development Report 1990
(World Bank 1990) used a common dollar figure, adjusted by purchasing power
parities, across countries, to reach its US$370 poverty standard; such a method
evidently leads to quite different conclusions from those reached applying a
specified percentage of national average income. This applies even when coun-
tries at relatively similar stages of economic development are compared, as is
shown for the eleven European Community countries in table 2. Applying a
poverty standard of 50 percent of each country's average income yields a poverty
rate overall of 13.9 percent, with the countries with significantly below-
Community average incomes (Greece, Ireland, Portugal, and Spain) accounting
for 32 percent of those in poverty. But if a poverty line equal to 50 percent of the
Communitywide average is used, converted at purchasing power parities, the
poverty line for Spain (for instance) would be some two-thirds of its national
average. The overall poverty rate now rises (see the right-hand side of table 2) to
17.4 percent, and the lower-income countries (Greece, Ireland, Portugal, and
Spain) account for a much larger proportion (55 percent) of those in poverty.

The adjustment of the poverty line may take an intermediate form; for exam-
ple, in some countries the line has been adjusted regularly for price increases,
with additional real increases from time to time as a result of a special decision.
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Table 2. Distribution of the Poor in Europe: Comparison of Poverty Lines
Based on National Income and Communitywide Income
(percent)

Share of the European Poor Given
Poverty Line equal to 50 percent of Average

National EC

Country Income Incomea

France 21 12
Spain 18 26
Italy 15 16
United Kingdom 15 11
Germany 11 3
Portugal 7 16
Greece 5 10
Ireland 2 3
Netherlands 2 1
Belgium 2 1
Denmark 2 1
Overall 13.9 17.4

Note: Luxembourg is not shown separately.
a. EC (European Community) average income is calculated on the basis of national averages converted

at purchasing power parities.
Source: Author interpolation based on calculations of O'Higgins and Jenkins (1989).

In Canada, the Special Senate Committee on Poverty argued in 1971 that there
should be a real increase "to take account of changing socioeconomic conditions
over the last decade" (quoted by Wolfson and Evans 1989, p. 12). The ensuing
policy changes led to the real value of the poverty line following a step pattern
over time. Alternatively, the line may rise steadily in real terms, but less than the
increase in other incomes. Subjective definitions of poverty, based on survey
responses to questions about the minimum necessary income, have produced
such an outcome. In the United States, the Gallup Poll has regularly asked the
question: "What is the smallest amount of money a family of four needs each
week to get along in this community?" An analysis of the responses over the
period 1957-71 by Kilpatrick (1973) showed that they tended to rise about 0.6
percent for each 1 percent rise in per capita income. He notes that on this basis
the poverty line would have increased in real terms by some 25 percent between
1959 and 1971, and that the poverty rate would have fallen, not from 22
percent to 12 percent (as it would had the rise in the poverty line kept up with
increases in per capita income), but only from 22 percent to 18 percent. In
Australia, where the Morgan Gallup poll collects similar data, the average re-
ported minimum amount doubled in real terms between the 1950s and the
1970s (Saunders and Bradbury 1989).

The relation of the poverty line to the objectives of economic and social policy
is also important. The U.S. official poverty line was designed quite indepen-
dently of benefit programs. The Council of Economic Advisers stressed that "no
measure of poverty as simple as the one used here would be suitable for deter-
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mining eligibility for particular benefits" (U.S. Council of Economic Advisers
1964, p. 58).

In contrast, postwar studies of poverty in the United Kingdom, following
Abel-Smith and Townsend (1965), have in several instances taken the scale of
entitlement to social assistance (called National Assistance from 1948 to 1966,
then Supplementary Benefits until 1988) as the basis for defining low incomes.
In Finland, Germany, and Sweden, studies have also used benefit scales. One
immediate implication is that adjustments of the scale over time have been in line
with benefits rather than prices or average incomes. In the case of Finland, the
scale appears to have risen about 0.7 percent for each 1 percent real increase in
the median income (on the basis of the estimates of Gustafsson and Uusitalo
1990), and in Germany the rise appears to have been around 0.9 percent for
each 1 percent real increase in the average net wage (on the basis of the estimates
made by Hauser and Semrau 1989).

The measurement of poverty may also be affected by income maintenance
policy if the latter leads to a concentration of people at a particular income level.
Taking an international yardstick, such as 50 percent of average income, may
lead to misleading conclusions about the proportion in poverty if Country A has
a social minimum of 47.5 percent of the average and Country B has a social
minimum of 52.5 percent.2

Unit of Analysis: Residence, Spending, and Relationships

The unit of analysis refers to the group of persons for whom resources are
assumed to be combined when poverty status is being assessed. A range of
different definitions of the unit of analysis is in use-see table 1. The definitions
are based on a number of different elements:

* Common residence, with a household comprising those resident in a dwell-
ing and sharing some degree of common housekeeping; this typically consti-
tutes the most extensive unit of analysis

* Common spending, where the spending unit is defined as those taking
spending decisions to a considerable degree in common, where this may
cover people who have no family relationship

* Blood or marital relationship, where members of the family unit are related
by marriage or cohabitation or by blood relations

* Dependence, as where the unit is defined to include a single person or couple
plus any dependent children; this constitutes the inner family.

The different possibilities are illustrated in figure 1. As set out there, the criteria
are typically applied cumulatively, so that the family unit refers to those mem-
bers of the family resident in the same household.

In considering the choice between different units, it is helpful to consider first
the standard of living approach. Some items of consumption, such as food, are

2. This is of course an argument against relying solely on a headcount measure of poverty. The relative
merits of different poverty measures are not considered here-see Atkinson (1987).
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Figure 1. Illustration of Different Units of Analysis

Resident

MrX__
Inner

Mrs X Family unit family 1
MrX ~~~~~~~~~~~~Spending

Daughter aged thirteen years at school Household unit 1

Unemployed son aged twenty years Individual 2

Son's friend Individual 2 Individual 3

Lodger Spending Individual 3 Individual 4
unit 2

essentially individualistic, whereas others, such as housing, have some of the
attributes of public goods as far as individuals in the household are concerned.
For the latter, the spillover may be such that all members of the household enjoy
broadly equal levels of living, but for the former there may be considerable
inequality within the household or according to gender. The distribution of
benefits within the unit is extremely difficult to observe. It is not therefore
surprising that in practice many studies have based their analysis on the spend-
ing unit, assuming that all within the unit share the same standard of living, or
on the household-allowing for the difficulties in treating housing outlays (see
table 1). But in ignoring the potential for intrahousehold inequality, these as-
sumptions about resource sharing may misrepresent the extent and nature of
poverty (see Haddad and Kanbur 1990 for an investigation of the empirical
importance of intrahousehold inequality in a developing country).

When the minimum rights approach to defining poverty is taken, the theoreti-
cal concept of rights is usually assumed to be individualistic. The case for
considering in practice a wider unit than the individual, such as the inner family,
rests on an assumption that within-family transfers are taking place that cannot
be adequately observed. In other words, we do not accept that a large number of
those with zero recorded cash income are in fact without resources. At the same
time, it may be quite wrong to treat all married couples as having equal rights to
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the joint income. Even if within-family transfers are such that total family
income is equally divided, one cannot treat all sources of income as equivalent:
$100 earned by the wife may be valued more highly than $100 given by her
husband to pay for the housekeeping. Within the household, transfers from
children to elderly parents may be conditional (for example, on the old person
going to live with the children) and may induce dependence. From the minimum
rights standpoint, there is a strong case for attempting to measure poverty on an
individual basis, using, for example, information on the original source of in-
come (this being easier to observe than the distribution of consumption). It is
only in this way that issues such as the feminization of poverty can be adequately
discussed.

The significance of the choice of unit of analysis may be demonstrated by a
single example. Until 1985, the official statistics for Great Britain were based on
the inner family unit (table 1). The new Households Below Average Income
series is based on the more extensive unit of people "living at the same address
having meals prepared together and with common housekeeping." Among the
arguments for this change were that most people in such units are closely re-
lated, so that the household is close to the family unit as defined above, and that
the living standards of its members are more likely to be related to the total
income than to their individual income. (In terms of figure 1, son is likely to be
better off than would be indicated by his unemployment benefit.) The effects of
the change in definition on the results for 1983 have been investigated by John-
son and Webb (1989), who show that the proportion of the population with
income below 50 percent of the average is 11.1 percent on an inner family basis
and 8.1 percent on a household basis.

In other words, the changed unit of analysis reduces the number of people
with low incomes by 25 percent. And the change to a household basis also
affects the composition of the low-income population: the proportion of single
nonpensioners below half the national average becomes 8 percent, as against
more than 20 percent on an inner family basis (Johnson and Webb 1989, p. 75).

Equivalence Scales

If a unit of analysis other than the individual is used, the equivalence scales to
be applied to different-sized units need to be considered. An equivalence scale
gives the relation between the poverty line for, say, a couple and that for a single
person. Equivalence scales may be relevant even on an individual basis, if we
wish to make allowance for differing needs according to age, degree of hand-
icap, and so on. The different methods used to arrive at such scales can produce
very different results. Table 1 illustrates the variation in the scales applied in the
different studies. The scale for a couple, relative to a single person, varies
between 1.25 and 2.0. Although there is some clustering in the range 1.6 to 1.7,
more than half lie outside. The scale for a child varies between 0.15 and 0.75.

More generally, the differences between equivalence scales have been conve-
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niently summarised by Buhmann and others (1988) in terms of the following
formula:

equivalent income = total income / nS

where n denotes the number of members of the unit and s is the elasticity of
family "need" with respect to family size. A value of s = 0 corresponds to
making no adjustment for family size, and s = 1 corresponds to taking per
capita income. Equivalence scales based on subjective evaluation (of what is
needed "to get along") tend to produce relatively low values for the elasticity;
Buhmann and others take a value of 0.25 as representative. Estimates based on
observed consumption patterns, and identifying assumptions, tend to be higher;
Buhmann and others take a representative elasticity of 0.36. Estimates used in
policymaking-those embodied in benefit scales or the official U.S. poverty
line-are quite substantially higher: around 0.55. And those used in statistical
studies by the OECD and other bodies are represented by an elasticity of 0.72.

Buhmann and others use these representative elasticity values to explore the
consequences of using different equivalence scales; a selection of their findings is
shown in table 3 for the OECD countries included at that time in the Luxembourg

Table 3. Reported Proportion of Population with Income below 50 Percent
of the Median: Resultsfor Different Equivalence Scales (Luxembourg
Income Study)
(percent)

Type of scale

Observed
Country Subjective consumption Policymaking Statistical

United States 17.9 17.8 17.2 17.2
(30.5) (28.3) (24.3) (20.7)

Australia 16.0 14.8 12.3 11.7
(37.1) (32.7) (18.7) (8.9)

United Kingdom 15.2 14.0 11.4 8.1
(66.2) (64.9) (55.4) (34.9)

Canada 15.0 14.4 13.2 12.3
(32.3) (29.9) (22.7) (1S.1)

Switzerland 10.5 9.8 8.5 8.3
(45.4) (39.9) (30.1) (19.0)

Norway 10.3 8.9 5.1 5.2
(54.6) (49.3) (22.5) (18.4)

Sweden 7.9 6.5 5.4 5.3
(34.8) (25.3) (11.6) (5.1)

Germany 7.6 6.6 5.2 5.4
(64.3) (60.2) (50.4) (34.3)

Netherlands 7.3 7.2 8.0 8.8
(15.7) (12.8) (10.8) (9.4)

Note: Numbers in parentheses are the percentage of those poor households in which the household
head is aged 60 years or more. The data used here are not necessarily the same as those referred to in table

Source: Buhmann and others (1988, tables 10 and 13).
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Income Study data set (see Smeeding, O'Higgins, and Rainwater 1990). The
choice of scale can significantly affect conclusions as to the extent and composi-
tion of the low-income population. Although the proportion below 50 percent
of the median changes little for the Netherlands and the United States, that in
Norway and the United Kingdom is approximately halved on moving from the
subjective to statistical scales. The United Kingdom ranks third on the former
basis and sixth (out of nine) on the latter. In Norway, older people account for
55 percent of the poor when the subjective scale is employed, but 23 percent
with the policymaking scale, and 18 percent with the statistical scale. Using the
subjective scale, the older group constitutes the majority of the poor in Ger-
many, Norway, and the United Kingdom, but with the statistical scale the high-
est proportion is a third (in the United Kingdom and Germany).

II. A CASE STUDY OF AN INTERNATIONAL COMPARISON: FRANCE, GREAT

BRITAIN, AND GERMANY

The discussion so far has illustrated the strong influence the differing methods
used in the studies may have on the conclusions drawn. To illustrate the corre-
sponding difficulties that beset comparison of such findings, we now describe
the results of an attempt to compare poverty in three of these countries-France,
Great Britain, and Germany-using the studies indicated in table 1.

The starting point for the investigation is the European Community calcula-
tion; the poverty standard is therefore taken as 50 percent of the national
average income. Of the two studies for the United Kingdom, the Households
Below Average Income study is thus the more apt to the purpose. According to
this study (U.K. Department of Social Security 1990, p. 21), in 1985, 9.2
percent of the population of Great Britain lived in households with an income
below 50 percent of the mean. In France (Assemat and Glaude 1989, p. 5), in
1984-5, 10.9 percent of households had income below 50 percent of the me-
dian. In Germany (Hauser and Semrau 1989), in 1983, 7.0 percent of the
population lived in households with incomes below 50 percent of the mean.

Can we conclude from these figures that in the mid-1980s low incomes were
less prevalent in Germany and (somewhat) more prevalent in France than in
Great Britain? No, for-despite their apparent comparability-the differences in
the methods by which the estimates are made are still significant.

The poverty indicator is taken to be net of tax income for the studies in all
three countries (the figure for Great Britain being that for income rather than
income minus housing costs). But the British figure is for current (weekly or
monthly) income, whereas the data for the other two countries are for annual
income.3 This difference is likely to affect the measured extent of poverty (mak-

3. Strictly, the income definition for Great Britain is a mixture, with earned income and transfers
relating to the current pay period but investment and self-employment typically relating to a previous
year; see, for example, Atkinson and Micklewright (1983) and Nolan (1987, p. 69).



Atkinson 1 7

ing the figure for Great Britain higher), and the composition of the poverty
population (if pensioners, for example, are less subject to income fluctuations).

The three studies are comparable in using a household unit of analysis, al-
though the precise definition may vary from country to country. But the equiva-
lence scales employed are noticeably different. For a couple with two children,
the scale (single person = 1) is: France, 2.7, corresponding to an elasticity of
0.72; Germany, 2.7-3.3 (depending on age of children), corresponding to an
elasticity of between 0.72 and 0.86; and Great Britain, 1.79-2.15 (depending
on age of children, these being less than 15 years), corresponding to an elasticity
of between 0.41 and 0.55.

Such differences are not as large as those between the subjective and statistical
scales discussed earlier, but they are nonetheless sizable. Without access to the
microdata in each country, it is not possible to evaluate the quantitative impact
on the measured extent of low incomes, but the differences in equivalence scales
could change the ranking of the three countries.

Nor is this the end of the problems. Examination of the calculation of the
poverty line reveals further divergences. To begin with, in France the median
rather than the mean is employed. For the French data cited earlier, the mean is
13 percent higher than the median, so that this difference in definition causes the
poverty rate to be understated, relative to that in the other two countries, by
about one-third (Atkinson and Cazes 1990). Second, the mean (or median) is
calculated in different ways (see O'Higgins and Jenkins 1989), as follows:

(Household h = 1, . . . , H has total income Yh, contains nh persons, and eh
equivalent adults. The equivalent income for the household is yh /eeb.)

Method Alpha: 1 ;h (e-)

Method Bet:Z (eJ, 3 _ ZYh
Yheh

Method Bet--. h(t 

Method Gamma: ______

Zhnh

In France (Method Alpha), the average is obtained by taking the equivalent
income for each household and treating each household as one unit irrespective
of the number of people. In Germany (Method Beta), the average is obtained by
weighting each household by the number of equivalent adults, which is the same
as dividing total income by the total number of equivalent people. In Great
Britain (Method Gamma), the weights are the number of persons. The method
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can again make a noticeable difference: applying Method Beta to French data
for 1979 reduces the mean, relative to that obtained by Method Alpha, by 12.5
percent (O'Higgins and Jenkins 1989, background information). Third, the
related question arises of the weighting adopted in the poverty count. In Great
Britain and Germany, the figures count the total number of people; in France,
the figures show the total proportion of households. This is important to the
extent that the poverty rate differs by size of family.

The significance to be attached to the observed differences in poverty rates
depends also on the reliability of the data sources. The studies are all based on
household budget studies, but two of them compare the results from different
data sources. Assemat and Glaude (1989) have access to a matched sample of
households who appear in both the budget survey (Enquete Budgets) and the tax
records (Enquete Fiscale), and show that the estimated poverty rate is about 20
percent lower in the latter case. Two of the reasons that they identify for the
divergence are illustrative of the kinds of problem that arise. First, the fiscal data
attribute to all eligible elderly the minimum guaranteed income to which they
are entitled. In view of the evidence that a non-negligible proportion of the
elderly do not in fact claim, the number with low incomes will be understated.
However, the budget survey is based on reported receipt of transfers, and there is
evidence of underreporting, so that the number of elderly with low incomes is
overstated. Second, the budget survey shows a larger proportion of farmers and
self-employed below the low-income cutoff, and it may be that there is a ten-
dency for this sector to understate income.

The underreporting of income is similarly given as one reason for the diver-
gence in Germany between the results just quoted, which are based on budget
survey data, and those derived from the Socio-Economic Panel, although in this
case the budget survey is considered to be more complete. The proportion found
to be below 50 percent of the mean is about twice as high in the Panel Study.
Hauser and Semrau (1990, p. 34) argue that the more extensive procedure of the
budget survey allows cross-checking and more comprehensive recording than
the single interview of the Panel. There is, however, a second possible explana-
tion which they advance. For both surveys participation is voluntary, but
whereas the Panel is a random sample, the budget survey is based on a call for
volunteers. In both cases a reweighting procedure is applied, but it is believed
that low-income households remain underrepresented in the budget survey (Kit-
terer 1986).

The case study just described should serve as a warning of the difficulties
involved in making detailed intercountry comparisons. Even if statisticians are
provided with an apparently tightly defined brief-to measure poverty in terms
of income, taking a standard of 50 percent of the national average, using the
household as the unit of analysis-there may still be serious divergences in the
methods and findings. The case study made use of existing results, and some of
the differences could be eliminated by returning to the raw microdata. The
equivalence scales could be harmonized; the methods of calculating the poverty
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line could be brought into line; the sensitivity of the results to different adjust-
ments for underreported income could be assessed. But some differences would
remain that could not be resolved without changes in the raw statistics collected.
The time period of income is an example, as is the differing design of the
samples. A full-scale comparative exercise is therefore likely to entail a substan-
tial statistical effort which, to be effective, would require the participation of
people familiar with the situation in the countries studied-in relation both to
the statistical data and the institutional context.

III. CONCLUDING COMMENTS

The aim of this article has been to emphasise the need for clarity about the
concepts employed in studying poverty. The "mischievious ambiguity of the
word poor,' to use the phrase of the British Poor Law Report of 1834 (quoted by
Himmelfarb 1984, p. 523), may be inescapable in political rhetoric, but behind
the rhetoric there must be explicit analysis as to what one means by poverty.
Clear understanding of the terms of reference becomes even more important
when poverty is compared across countries, where terms carry differing signifi-
cance and where their implications are affected by differing social institutions.

The definition of the poverty indicator, of the poverty level, and of the unit of
analysis is not a purely technical matter. It involves judgments about the objec-
tives of policy. Any cross-country comparison of poverty has therefore to con-
sider the purposes of the analysis and the relation between its objectives and
those pursued within the countries studied. If the purpose is to measure the
relative extent of need in different countries, then external criteria may be ap-
propriate. A supranational body may, for example, decide to measure poverty
on an individual basis because it is particularly concerned with gender inequal-
ity, even though national governments do not attach the same priority. If, how-
ever, the purpose is to assess the comparative effectiveness of antipoverty policy,
then national objectives become relevant. A country that gives high priority to
the needs of children, and provides generous family support, may score well if
the equivalence scale treats children as close to adults, but much less well on
another scale.

The interrelation between policy and measurement means that it is important
to relate the observed statistics to the underlying economic and social institu-
tions. This applies even to countries as close geographically and economically as
those of Western Europe. Woolf (1986) has drawn attention to the differences
among Protestant countries such as Denmark, England, and the Netherlands,
where outdoor relief was established early as an obligatory parish function, and
the Catholic countries, where it remained a matter of charity. The Beveridge
tradition of flat-rate social security benefits is different from the earnings-related
benefits found in other countries influenced by Bismarck. Such historical differ-
ences leave their traces today in the differing forms of income support, and these
in turn influence the observed distribution of income.
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Poverty in Palanpur

Peter Lanjouw and Nicholas Stern

The meaning and identification of poverty are examined using three indicators of
standard of living in the North Indian village of Palanpur. The first is intended as a
measure of "apparent prosperity" based on the personal assessments of investigators
after intensive field work in the village over the full agricultural year 1983-84. The
other two are income in 1983-84, and a measure of permanent income obtained by
averaging incomes from four surveys conducted over a twenty-six-year interval. A
comparison of these three indicators shows that income measured in any one year may
give a misleading impression of the incidence of poverty. The risk of poverty for
households is calculated. Vulnerability is high among low-caste households and those
which are involved in agricultural labor. Categories, however, are not homogeneous;
for example, whereas the landless and widows are more likely to be poor, some of such
households are quite well off. It is argued that poverty in a good agricultural year is a
better indicator of sustained poverty than poverty in a bad year. Occupational mobility
out of agricultural labor is low, and changes in the distribution of land are largely
accounted for by demographic processes such as household splits.

We examine in this article the definition, identification, and determinants of
poverty in the village of Palanpur in North India. We discuss correlates of
poverty which are commonly analyzed or used in policy design, paying particu-
lar attention to understanding why and to what extent they may be appropriate
for such use. We draw on data from four detailed surveys conducted in Palanpur
in 1957-58, 1962-63, 1974-75, and 1983-84, as well as data and observations
recorded on frequent visits to the village since 1974-75. The relative advantages
and disadvantages of large-scale surveys of poverty in comparison with small-
scale, village-based studies is a matter of some debate (Bardhan 1989), but both
have a role in increasing our understanding of poverty.
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The intensive study of one village provides detail on living standards not
available by other means. For example, such a study can reveal whether the
lifestyle of a villager appears very different from that which might be implied by
measured income, whether there are any particular circumstances concerning
household members' health or problems with its animals, equipment or fields
which might disrupt income, whether nonagricultural employment is likely to
persist, whether tenancy exists, and so on. Such questions can be crucial to the
sensible definition, measurement, and accurate interpretation of income, or,
more broadly, standard of living, and thus of poverty.

A village study can identify those underlying mechanisms affecting the inci-
dence and severity of poverty which might be concealed in larger surveys, and it
can provide a check on standard procedures of measuring poverty to ensure that
they are not misleading. At the same time a village study cannot have the scope
of a larger survey, so one must be aware of any special conditions in a particular
village which might make it a misleading example. Although Palanpur does not
seem to be outstandingly unusual in any critical sense, we do not claim that it, or
any other single village, could be representative of the more than half a million
villages in India. One must be careful in generalizing what has been learned in
Palanpur to all of rural India. But, at the same time, if we find that common
paradigms of village India do not apply, or that particular policies implemented
in, or proposed for, the countryside appear to be inappropriate in Palanpur, we
are entitled to ask why that is. The village study and the large-scale survey are,
or should be, complementary vehicles for analysis.

Palanpur is situated in the district of Moradabad in western Uttar Pradesh.
The railway line between Moradabad and the smaller town of Chandausi runs
just outside the village and provides the main connection between Palanpur and
the outside world. The village is surrounded by open fields (the "village land")
covering about 400 acres. At the beginning of the 1983-84 survey, the village
numbered 960 inhabitants divided into 143 households. Hindus made up 87
percent of the village population, and Muslims 13 percent.

The three largest castes in the village are Thakur, Murao, and Jatab. The
Thakurs, who belong to the Kshatriya group, occupy the top position in the
social hierarchy. They were traditionally warriors, and even though most of
them are currently farmers, factory workers, or government employees, they
nevertheless retain a noticeable preference for military service and a discernable
aversion to most forms of manual labor. The Muraos, traditionally a cultivating
caste, are the opposite in their attitude toward labor. They share a strong ethic
of hard work, frugality, independence, and honesty. Many are also skilled
farmers, and they have taken the greatest advantage of recent technological
advances in agriculture. Their progress has become a source of acute rivalry
with the Thakurs, who are rapidly losing their ability to retain a privileged
economic and social position while minimizing their work effort. The Jatabs in
Palanpur are traditionally leather workers and belong to one of the so-called
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Scheduled castes, which, being particularly disadvantaged, have been singled
out in the Indian constitution for special assistance. Most of them are now
casual laborers or marginal farmers.

More socioeconomic details on Palanpur are provided in table 1. Further
details of the village and analysis of its economy based on data from 1974-75
can be found in Bliss and Stern (1982). Preliminary results and analysis based on
data collected in 1983-84 can be found in Dreze and Stern (1986); Dreze and
Mukherjee (1987); Dreze (1988); Dreze (1990a, 1990b); Dreze and Sharma
(1990); Dreze, Lanjouw, and Sharma (1990); Kynch and McGuire (1989); and
Lanjouw and Stern (1989).

The article is organized as follows. In section I we consider the problems of
measuring standard of living in a village like Palanpur. In section II we examine
the relationship between poverty and household characteristics which incorpo-
rate different definitions of income and poverty. A more formal analysis of the
determinants and correlates of poverty is presented in section III, and in section
IV we consider mobility and the distribution of income. Section V is devoted to
some concluding remarks.

I. MEASURING STANDARD OF LIVING

The empirical work reported here concentrates on two measures of standard
of living. The first, the "apparent prosperity" index for 1983-84, is based on the
observations and assessments of Jean Dree and Naresh Sharma, who lived in
Palanpur throughout the agricultural year 1983-84. The second is a measure of
current per capita income in each of the survey years.

The affluence of a household in a small village is, to a great extent, a matter of
common knowledge. Similarly, the extent to which a particular household's
asset position, or the health and nutritional status of its members, bears on the
household's prosperity is also widely understood. The investigators who con-
structed the apparent prosperity classification were involved in intensive field-
work in Palanpur for more than a year and therefore had access to this common
knowledge.

The classification was carried out in several stages. Initially, all households
were divided into seven groups by Dreze. These groups were labeled very poor,
poor, modest, secure, prosperous, rich, and very rich (Dreze 1988). These labels
roughly correspond to the way in which different households would be de-
scribed in the village itself. Needless to say, there is no implication that any of
the households of Palanpur can be considered very rich in an objective sense.
The number of households in these fractiles was, respectively, 8, 8, 43, 38, 29,
6, and 11. Next, Sharma (who collaborated with the fieldwork throughout
1983-84) produced an independent classification of Palanpur households, aim-
ing at fractiles of the same size as Dreze's. Reassuringly, there was a strong
degree of agreement between the classifications of Dreze and Sharma, with 137



Table 1. Palanpur: Basic Socioeconomic Characteristics, 1983-84
Number of households

with at least one
Land owned member in regular

Number of Number of Traditional Main current per capita nonagricultural

Caste households individuals occupations occupations (bighas) employment

1. Thakur 30 217 Landlords Cultivation; 3.51 13
outside jobs

2. Murao 27 217 Cultivation Cultivation 4.979 6

3. Dhimar 13 74 Water carriers Cultivation; 0.879 10
outside jobs

4. Gadaria 12 83 Shepherds Cultivation; 2.351 5
outside jobs

5. Dhobi 4 27 Washermen Cultivation; 0.767 0
agricultural labor

6. Teli 16 92 Oil Pressers Cultivation; 1.062 4
agricultural labor

7. Passi 15 85 Mat makers Outside jobs 1.658 6

8. Jatab 19 118 Leather Cultivation; 1.84 1

workers agricultural labor

9. Others 7 47 Miscellaneous Miscellaneous 0.363 2

Entire village 143 960 2.70 47

Note: Except for the "others" category, this list of castes follows a tentative hierarchical ranking, with Thakur at the top and Jatab at the bottom (for details, see

Bliss and Stern 1982). Dhobi and Teli households are Muslim. Total village land amounted to 2,596.1 bighas (405.6 acres) in 1983-84.

Source: Authors' data, available for a nominal reproduction charge upon written request to the authors.
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of the 143 households being put in the same or adjacent categories. This high
compatibility supports the view that relative positions in terms of apparent
prosperity are in many cases unambiguous.

It is not, of course, easy to spell out precisely what the basis of one's impres-
sions about the prosperity of different households is, even when those impres-
sions are quite strong. To a great extent prosperity is associated with "lifestyle":
the quality of housing, food, and clothing, the possession of durable goods, the
consumption of luxuries, and so on. There are, however, some difficulties with
this association, which account for many of the discrepancies between the classi-
fications of Dreze and Sharma. Two of these difficulties deserve special mention.

First, one must recognize the distinction between consumption or lifestyle and
income or commodity command. A good illustration of this difference is pro-
vided by household 226, classified as modest by Dreze but rich by Sharma.
(Throughout this article, the first digit of a household identification number
indicates the caste of the household, as detailed in table 1. The identification
number of Thakurs, for example, begins with the digit 1, Muraos with digit 2.)
Bhikkay (226) is an old and childless man who lives alone and whose income
comes exclusively from the rent of his land. He owns 25 bighas (about 4 acres)
of land and, under the standard terms of sharecropping in Palanpur, this would
give him a per capita income well above the Palanpur average. Bhikkay's con-
sumption patterns, however, are those of a poor man: his small mud house is
dilapidated and empty, his clothes are tattered, and he eats barely enough to
survive. His lifestyle seems to have led Dreze to classify Bhikkay as modest,
whereas Sharma classified him as rich in view of his relatively high income. Later
it was learned that the motivation behind Bhikkay's high savings rate was his
desire to build a small temple. The classification of such households for which
income and lifestyle measures differ widely can be problematic.

Second, intrahousehold inequalities of lifestyle may cause classification diffi-
culties. A good example is provided by household 705, which consists of a
widow (Champa), her adolescent son (Raj Kumar), and a small daughter. Raj
Kumar works in a steel-polishing workshop in Moradabad, and his earnings are
the main source of household income. Polishing steel is hard work, but under
the piece rate system it yields relatively high daily wages (about Rs2O), and Raj
Kumar himself leads the relatively privileged life of those who have daily access
to a substantial sum of cash. But his mother Champa is comparatively neglected
and leads a severely deprived life. She even engages in wage labor, a symptom of
severe deprivation in Palanpur. This household has been classified as modest by
Dreze and as very poor by Sharma.

The final stage of the classification exercise consisted of grouping the house-
holds from the seven fractiles into deciles of equal size, integrating the separate
rankings produced by Dreze and Sharma. A more detailed account of the entire
classification exercise, along with a further discussion of the difficulties involved
in such an assessment, is provided in Dr&ze (1988).

The second measure of living standards employed here, current income, is a
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natural and widely used prosperity indicator. The difficulties in defining income,
both in theory and in practice, which can be substantial in developed countries
(see Atkinson 1989, chap. 1), are much more troublesome in developing coun-
tries. First, there is the problem of the time period used. Yearly income in
agricultural communities is a sensible concept given the seasonal cycles in agri-
culture. But the year is in some respects too long, because seasonal hardship can
be severe, and is in other respects too short, because there are considerable year-
to-year fluctuations, so that income in one year may not reflect the long-term
standard of living. Related to the problem of time period is the problem of
inputs. Like other production activities, agriculture involves inputs which go in
in one period and outputs which come out in another. How should the inputs be
debited against outputs? In some cases inputs will obviously be associated with
outputs in a particular season, but in the case of investment in water resources,
for example, the inputs are used over a much longer time period. Also, house-
holds may use the same inputs for both production and consumption purposes.
For example, bicycles and carts can be used to go to town for shopping simul-
taneously for consumption goods and productive inputs. A third problem is the
family unit. Village households may number from one to thirty persons and vary
considerably in composition. Should one use equivalence scales to standardize
households? Are there important consumption goods which are public goods
within the household? Different resolutions of the problems of relevant time
period, input accounting, and household heterogeneity will lead to different
measures of income. And different measures of income can lead, as we shall
show, to very different conclusions regarding the incidence and severity of
poverty.

Besides income, there are a number of other dimensions of standard of living
one would like to measure. Expenditure or expenditure on food may be a more
reliable measure of living standards than income, but for Palanpur, expenditure
data were not collected. Land and other assets are important indicators of
wealth and earning power. Finally, health and nutrition are crucial aspects of the
standard of living often not well captured by income measures (see, for example,
Dreze and Sen 1990).

Our notion of current income is intended to measure the returns to land,
labor, and other household assets, but due to the theoretical and practical diffi-
culties mentioned above, current income does not measure this perfectly. In
addition, to retain comparability between time periods, we have used measures
which do not go beyond the data availability for early survey years. Current
income is defined here as gross revenue minus current input costs, which include
payments for hired labor but not family labor.

We have experimented with two further measures of income. One of these,
"normal income," takes account of agricultural fluctuations by replacing current
output with the "normal" output appropriate for the particular year. Insofar as
expectations are derived from an averaging of past harvests, normal income
could correspond to average incomes from previous years. This measure is not
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the main focus of this article, and the reader may consult Lanjouw and Stern
(1989) for a more detailed discussion. We also construct a "permanent" income
measure, which is an unweighted average of real per capita income across all
four years of the survey. Experiments with the use of equivalence scales have not
led to dramatically different results in the analysis of income distribution (see
Lanjouw and Stern 1989).

II. POVERTY AND HOUSEHOLD CHARACTERISTICS

There are different ways of defining and measuring "poverty", even if we
restrict ourselves to the conventional view of poverty as a lack of commodity
command. The characteristics of poor households may therefore vary depending
on the measure chosen. We shall be concerned both with the identification of the
characteristics of the poor and with the robustness of these characteristics with
respect to changes in the definition and measurement of poverty. Throughout
this section the unit of analysis will be the household as opposed to the individ-
ual, although household size will be taken into account.

Unless otherwise stated, the term "poor" is used to describe those households
(fifty-nine in all) which are located among the poorest four deciles of the popula-
tion in terms of the particular measure of standard of living used. The notion of
poverty is, therefore, a relative one, but it does correspond to a widely used
poverty line (Dandekar and Rath 1971), the use of which would result in 40
percent of Palanpur households being classified as poor in 1983-84.1

Apparent Prosperity and Current Income

Current income is often used to measure poverty and to identify a target
population for poverty alleviation programs. (See Dreze 1990a on income and
eligibility conditions of the Integrated Rural Development Program, IRDP.) It is
of interest, then, to compare the rankings of different households in Palanpur
using 1983-84 per capita income with rankings using the apparent prosperity
classification which was based on personal observation. Differences between the
two rankings may illuminate the inadequacy of using current income alone as a
measure of standard of living. This comparison is illustrated in table 2, which
shows the position of each of Palanpur's 143 households on both the apparent
prosperity scale (row index) and on the per capita income scale (column index),
both scales having been divided into deciles. It is clear that there are substantial
differences between the rankings obtained under each method. These reflect
partly the inaccuracies inherent in each method of assessment, but also some real

1. An all-India poverty line for rural areas proposed by Dandekar and Rath (1971), was Rsl5 per
person, per month (at 1960-61 prices). Relative prices between Uttar Pradesh and India as a whole in
1963-64 were used to obtain a poverty line of Rsl 1.3 for Uttar Pradesh in 1960-61 (see the contribution
by Bhattacharya and Chatterjee in Bardhan and Srinivasan 1974). Inflating 1960-61 prices to the 1983-
84 level, using the Consumer Price Index for Agricultural Labourers (CPIAL), an annual per capita poverty
line of Rs718 was obtained.



Table 2. Comparison of Current Income and Apparent Prosperity Rankings of Standard of Living

Apparent 1983-84 Current income decile
prosperity First Tenth

decile (poorest) Second Third Fourth Fifth Sixth Seventh Eighth Ninth (wealthiest)

608 711804 501808 307 610 802 609
First 612 714 817 611812

(poorest) 613 801 710

303 809 712 713 901 705
Second 810 818 815 806

814 819 905 807

803 309 128 302 504 301 615
Third 315 409 811 606

403 816 703

113 605 117 407 115 103 114 304
Fourth 903 617 308 131 120

601

715 813 105 406 129 [404] 503 402 123
Fifth 223 218 805

227 219



108 [607] 107 216 104 602 604 206

Sixth 124 311 306 707
305 312

122 212 126 110 909 109 411 102 214

Seventh 412 704 106
603 310

225 [1211 215 127 [202] 204 708
Eighth 203 222 210 209 709

906 902

207 119 226 111408 220 907

Ninth 205 614 211701 405
401 702

Tenth 112 125 [221] [101] [224] [1161 208
ealthiest) 410 [213] 118 217

\weat lest, ~~~~~~~~~~~~~~~~~~~~~~~~502 201 706

Note: Current income is ranked on a per capita basis. Each column of the table represents one decile of the scale of "current income;' and each row represents one

decile of the scale of "apparent prosperity,' with deciles ranked in increasing order of affluence. Cell entries are household identification numbers. The number of

households in the poorest decile for each measure is 17, and in all other deciles is 14. Households with 3 or fewer members are in bold type. Households with 12

members or more are in square brackets.
Source: Authors' data, available for a nominal reproduction charge upon written request to the authors.
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differences in the underlying concepts of prosperity and poverty. One of the
most obvious and important contrasts arises from the fact that current income
varies widely from year to year. As a result, per capita income in 1983-84 can be
quite a poor indicator of both the long-run earning opportunities of a house-
hold, and of its living standard in that year.

Among the factors that account for the short-run instability of income, the
quality of the harvest is one of the most influential. The year 1983-84 was one
of poor harvest in Palanpur (with yields 35 percent below average) but good
harvest in Uttar Pradesh as a whole, resulting in low output prices. This combi-
nation depressed incomes for households which derive a substantial part of their
earnings from farming. Close inspection of table 2 and complementary land
ownership data reveals that for the majority of the households cultivating 10
bighas of land or more, 1983-84 per capita income is somewhat low relative to
apparent prosperity. The incomes of Murao farmers are particularly depressed,
as farming accounts for a large part of total income for this cultivating caste. Of
the 23 Murao households cultivating more than 10 bighas, 16 lie below the
diagonal in table 2, indicating that their per capita income ranking understated
their apparent prosperity. In only 3 out of the 23 cases did per capita income
overstate the prosperity of Murao households.

Fluctuations in the quality of the harvest for the village as a whole are com-
pounded by fluctuations for individual farmers related to factors such as pests,
management errors, and risk-taking behavior. An extreme example is provided
by household 122, which had a negative income in 1983-84. This household
owns a large amount of land, excellent draught animals, and a variety of con-
sumer durables, including a good house. But the household experienced a disas-
trous harvest in 1983-84, resulting in a negative income for that year. Current
income clearly understates this household's true prosperity. Other important
sources of instability of short-run income include fluctuations in prices and
wages (with, for example, real agricultural wages being at a temporary peak in
1983-84), temporary illness (household 113), and job search (household 715).

In regard to inaccuracies of assessment, we have already commented on a
number of difficulties, but two further problems deserve mention. First, our
measure of current income excludes income earned from illegal activities (for
example, stealing coal from passing trains and selling liquor) as well as interest
income. The latter leads to some systematic underestimation of the incomes of
richer households and overestimation of the incomes of heavily indebted house-
holds. Among the 8 households which are positioned in the richest decile in
terms of apparent prosperity but not in terms of per capita income, all S of the
non-Murao households are moneylenders. One of these households (410) is also
notorious for earning large sums of money from illegal activities, especially
selling liquor. Other omissions in the measurement of income, such as the im-
puted rent of houses, will also have led to some underestimation of richer
households' incomes.
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The second problem relates to the treatment of household size. As can be seen
from table 2, there is a systematic tendency for the scale of apparent prosperity
to boost the position of large households (in square brackets), and reduce the
position of small ones (in bold type), compared with the scale of current income.
The reason for this is not obvious, and two nonexclusive possibilities come to
mind. First, it could be that perceptions of lifestyle are influenced more by total
household income than by per capita income, and are biased upward, especially
for large households, by intrahousehold inequalities. Household 224, for exam-
ple, is widely regarded as one of the most well off in the village, and its endow-
ment of land and other assets in 1983-84 was indeed very impressive: it pos-
sessed, for instance, the only functioning tubewell in the village, the only tractor,
and the only flour mill. The head of the household, Bhupal (who rarely works
himself) smokes cigarettes, travels, and gives generous feasts at marriages. This
exceptionally large household contains no less than 35 members, however, and
the other 34 members rarely smoke cigarettes or travel, yet this household is
placed in the richest decile on the prosperity scale.

The second possibility is that the observed bias arises from the failure of per
capita income measures to capture the effects of economies of scale and adult
equivalence. There are obvious economies of scale involved, for instance, in the
ownership of a number of consumer durables such as handpumps, radios, and
bicycles. The use of adult equivalence scales would lead to upward corrections
of the incomes of large households, where the proportion of children tends to be
higher than average.

It is clear from this discussion that apparent prosperity and current per capita
income each have strengths and weaknesses as indicators of the standard of
living. What should be stressed, perhaps, is that defining "poverty" simply in
terms of current income can lead to rather unsatisfactory and counterintuitive
classifications. Consider, for instance, the set of households falling in the richest
three deciles of the apparent prosperity scale in table 2. This group contains
households which appear quite low in the current income scale. It includes
Dumber (410), the liquor dealer, and Gulabo (112), the leading moneylender in
the village. It also includes a number of households whose incomes were tempo-
rarily depressed by a bad harvest, illness, or job search. Measured income in one
year does not reflect the long-run prosperity of these households.

The observation that current income has major deficiencies as an indicator of
prosperity is hardly surprising, but it has far-reaching policy implications given
the use of current income in targeting government assistance to vulnerable
households. Even in the absence of measurement errors, the benefits of such
schemes would accrue to the "transiently poor" as well as to the "chronically
poor." Furthermore, there are good reasons to believe that the transiently poor
would, in general, have a greater chance of being selected than the chronically
poor. The transiently poor usually have more influence, are better educated, and
can incur the costs of search and bribery more easily, in addition to the fact that
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government officials themselves often prefer to deal with the less poor among
eligible households. The use of current income as the criterion for eligibility for
public support is problematic, and alternatives must be carefully considered.

Current Income and Permanent Income

An obvious remedy to the problem of short-run fluctuations in income is to
average income over several years. This requires panel data on incomes, which
tend to be rare for rural India. In the case of Palanpur, income data are available
for the years 1957-58, 1962-63, 1974-75, and 1983-84 (authors' data, avail-
able for a nominal reproduction charge upon written request to the authors),
and our measure of permanent income is the average over these survey years.
Not all households were present in all four survey years, having migrated in after
the earlier surveys or having been absent during one or more survey years. For
these households, permanent income is the average of income in survey years
during which they were present. Incomes were made comparable by deflating
with the appropriate price index. Table 3 compares the ranking of households in
terms of 1983-84 per capita income with their ranking in terms of permanent
per capita income.

An obvious difficulty in interpreting differences between current income and a
measure of permanent income based on such a long period of time is that for any
particular household, current income can deviate from permanent income either
because of a long-run change in economic status (caused, say, by the loss of an
earning member) or because of a short-run fluctuation (for example, due to a
poor harvest). In spite of this difficulty, some interesting observations do emerge
from table 3.

First, access to employment opportunities outside the village seems to have
played a major role in upward income mobility. Of the 11 households which
were not in the richest decile on the permanent income scale but which moved
into the richest decile on the 1983-84 per capita income scale, 8 had at least one
(4, more than one) member employed in the formal sector outside the village-in
spinning factories, railways, teaching, and so on. Six of these eight households
have pacca (permanent) jobs, with secure employment and comparatively high
monthly salaries. As table 3 shows, regular employment outside the village also
accounts for a large part of upward mobility at other levels of income. To some
extent, this upward mobility results from the short-run downturn in farm in-
comes in 1983-84. However, much the same conclusion is reached if we com-
pare permanent income with apparent prosperity in 1983-84 instead of current
income.

Second, a number of the more dramatic cases of downward mobility are
clearly related to the loss of income-earning household members. In some cases
(113, 225), the loss is temporary, and due to illness or accident. In other cases
(613, 711, 712, 714), the loss is permanent, due to death or permanent disabil-
ity (see Dreze 1990b on the connection between widowhood and downward
mobility in Palanpur).
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Third, table 3 confirms previous statements on the relationship between caste
and poverty. A very high incidence of poverty emerges among Jatabs, all of
which are in the poorest 40 percent by at least one of the two income criteria.
Similarly, a high proportion of large Murao farmers among the unambiguously
rich households is noticeable. Downward mobility is discernable among Thakur
households, with only eight of them below the diagonal (five due to access to
outside employment). It is not likely that all this downward mobility is attributa-
ble to the bad harvest, because cultivation income is not particularly important
for Thakur households. This observation fits with the widely held view in
Palanpur that the relative economic position of the Thakur caste has deterio-
rated in the last few decades.

Poverty and Household Characteristics

This section investigates the incidence of poverty among households in rela-
tion to economic, demographic, occupational, and caste characteristics. Some
relevant information is presented in table 4, where a number of different house-
hold groups are considered. The first column indicates the proportion of house-
holds which would be included in the poorest 40 percent of households under
the apparent prosperity criterion, and the second and third columns denote the
proportion of households in the poorest 40 percent of the population according
to the current income and permanent income classifications, respectively. Note
that in this exercise permanent income refers to the average of 1974-75 and
1983-84 incomes only, as the household characteristics considered apply to
1983-84 and some are not likely to be long term.

It is reassuring that different approaches to the assessment of poverty give
broadly similar indications of the relative incidence of poverty in various kinds
of household groups. For example, both the apparent prosperity and the current
income criteria suggest that households without land, households with no fit
adult male, households headed by widows without a fit adult male, and house-
holds of the Jatab caste are substantially more vulnerable than average. Sim-
ilarly, both measures show that there is relatively little poverty among house-
holds with access to regular jobs, Thakurs, Muraos, and joint families (in which
brothers and other relatives live together). The criterion of rural poverty income
implies similar levels of poverty for most household groups, except those defined
in terms of transient demographic characteristics. For example, widow-headed
households without a fit adult male in 1983-84 was a highly vulnerable group in
that year according to both the apparent prosperity and current income criteria,
but not particularly so in terms of permanent income. This is hardly surprising,
since most of these widows would have been living with their husbands in 1974-
75. Similarly, households with regular jobs in 1983 were relatively unlikely to be
among the poor in that year in terms of apparent prosperity and current income,
but faced close to the village-average risk of poverty (40 percent) according to
the permanent income criterion.

Depending on the classification used, the risk of poverty among landless



Table 3. Comparison of Permanent Income and Current Income Rankings of Standard of Living

1983-84 1957-84 Permanent income decile
Current income First Tenth

decile (poorest) Second Third Fourth Fifth Sixth Seventh Eighth Ninth (wealthiest)

First 303 817 810 608 613 711 113 122
(poorest) 612 903 814 803 714 225

(poorest) 801 804 715

309 617 813 605 403 710
Second 315 808 809 611

501 812 819 818

Third 307 117 223 227 128 406 105 212
905 816 308 815 409 712

806 129 219 218 121 203 112 713
Fourth 302 807 404 126

811 610

607 503 407 305 222 124 108
Fifth 805 802 504 901 606 215

703



301 603 131 127 107 402 410 125
Sixth 609 412 110 207

909 115

311 615 120 704 906 216 103 205 202 210
Seventh 601 109 221

119

312 114 614 902 502 101 104 226
Eighth 411 306 209 204

602 213

111 310 123 106 222 102 709
Ninth 604 705 224 401 408

708 701

Tenth 304 405 220 118 116 201 706 208
(wealthiest) 702 907 206 217

214 707

Note: Rankings are of per capita income. Each column of the table represents one decile of the scale of "permanent income;' and each row represents one decile of
the scale of "current income," with deciles ranked in order of increasing affluence. Cell entries are household identification numbers. The number of households in the
poorest decile for each measure is 17, and in all other deciles is 14. Households with at least one member in a regular outside job are entered in bold type.

Source: Authors' data, available for a nominal reproduction charge upon written request to the authors.
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Table 4. Poverty Risk for Different Household Groups
Proportion of households with stated

characteristic classified as poor Total number of
Household Apparent Current Permanenta households with stated
characteristic prosperity income income characteristic
With regular job 0.24 0.13 0.30 47
Landless 0.70 0.44 0.55 27
Landless without regular job 0.76 0.52 0.64 17
Doing agricultural labor 0.76 0.64 0.59 42
Landless and doing agricultural

labor 0.99 0.63 0.54 11
Without fit adult male 0.66 0.55 0.39 18
Landless without fit adult male 0.55 0.43 0.57 7
With widow 0.45 0.48 0.42 33
Widow without fit adult male 0.66 0.66 0.44 9
Joint family 0.19 0.21 0.40 37
Thakur 0.27 0.30 0.33 30
Murao 0.00 0.26 0.22 27
Dhimar 0.61 0.46 0.38 13
Gadaria 0.25 0.33 0.16 12
Dhobi 0.50 0.25 0.75 4
Teli 0.68 0.43 0.50 16
Passi 0.46 0.40 0.40 15
Jatab 0.89 0.89 0.73 19
Other 0.43 0.28 0.71 7
All households 0.41 0.41 0.41 143

a. Permanent income is calculated as the average of 1974-75 and 1983-84 per capita income.
Source: Authors' data, available for a nominal reproduction charge upon written request to the

authors.

households ranges from about 75 percent above the village average risk (using
the apparent prosperity criterion) to roughly the same as the average (using the
current income criterion). The link between poverty and landlessness is there-
fore not so strong as might have been imagined. This may result from the
heterogeneity of the landless group, which includes households with widely
divergent economic opportunities. In Palanpur we can identify at least three
subgroups of landless households which one would not expect to be particularly
poor. These are (1) households with no land but with access to regular employ-
ment outside the village; (2) households from castes traditionally providing
services not requiring the use of land, for example, carpenters, barbers, potters,
and sweepers; and (3) households consisting of adult sons who live separately
from their parents and have no legal title to land but who are entitled to cultivate
their fathers' land.

Households without a fit adult male are also thought to be particularly vulner-
able to poverty, especially in villages such as Palanpur where female employment
and land rights are severely restricted. But the average risk for these households
is above the village average by at most 65 percent (using the apparent prosperity
criterion). Once again, this is a heterogeneous group; the means through which
some of these households escape poverty in Palanpur include the ownership of
milch animals (household 409), access to a sedentary but secure job (103), and
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remittances from a male family member who lives outside the village and is
therefore not counted as a household member (503, 907).

Widows are another group considered particularly vulnerable, but again their
risk of poverty as measured in table 4 is perhaps not as high as one would
predict. Once again this is a heterogeneous group which includes a number of
very deprived households but also Gulabo (112), who is the largest moneylender
in Palanpur and is entered in the richest decile of the apparent prosperity classi-
fication. The vulnerability of widows in Palanpur is strongly affected by the
presence or absence of an adult son. Through the practice of patrilocality, a
woman in Palanpur normally joins her husband's village immediately after mar-
riage and is generally unable to appeal to her own relations when she becomes
widowed; in-laws in Palanpur rarely provide any support to a widow. Employ-
ment opportunities in Palanpur are very limited for women: the Muslim custom
of purdah prohibits a woman from uncovering her face in public, and related
practices restrict her movements. Thus a widow has great difficulty in earning
income by hiring out her labor. As a consequence of these factors, usually only a
widow with adult sons can be confident that she will receive some support.

Indicators of poverty incidence by caste broadly confirm the patterns dis-
cussed earlier: the incidence of poverty is very high among Jatabs, and relatively
low among Thakurs and Muraos. Poverty among Muraos is practically nonexis-
tent, though current incomes reveal some poverty in this group mainly due to the
bad harvest. Although a considerable amount of change has taken place at the
top of the economic and social hierarchy, little progress has been made in Palan-
pur by the lower castes, especially the Jatabs. Among this group, poverty re-
mains endemic. This is a reflection not only of poor endowments of productive
assets, but also of low educational standards and vulnerability to caste-based
discrimination resulting in, among other things, little access to any kind of
regular employment outside the village.

Households with at least one member involved in agricultural labor are quite
likely to be included among the poor. To be employed as a manual worker for
another farmer is generally considered to be demeaning and would not be under-
taken if other earning opportunities were available. Furthermore, wages offered
are low and employment is irregular. It is an option of last resort, and thus those
who take it are likely to be the poor. Many of the agricultural laborers are
Jatabs, and any attempt at disentangling the separate contribution of these
characteristics requires a multivariate analysis.

III. THE DETERMINANTS AND CORRELATES OF POVERTY

The analysis of the preceding section can be extended and formalized using
simple econometric analysis of the determinants of poverty. The problem of
specifying exogenous variables is both important and difficult here. We have
selected two types of variables in this category. The first type consists of three
dummy variables characterizing the household's asset or labor market position.
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The first of the three is landlessness. Landholdings were determined for many
families by the holdings allocated in the early 1950s when the zamindars were
abolished. The zamindars were agents of the colonial government who held
virtual ownership of the lands over which they were given adminstrative and
tax-collecting responsibilities. Because the land market in Palanpur is almost
wholly inactive, landholdings and landlessness were virtually set from that time
and may be thought of as exogenous. The second variable is the presence of a fit
adult male, which we may view as arising from birth, or marriage, and good
health. The third variable is the possession of an outside job by a household
member. Access to these jobs largely depends on factors unrelated to a house-
hold's economic position (for example, a relative in urban employment who can
approach his own employer on behalf of his relations). We must acknowledge
that one can provide arguments why each of these might be endogenous (par-
ticularly the last), but these variables are less problematic than other possible
selections. The second type of explanatory or exogenous variables are dummy
variables representing four of the castes in the village.

Results from probit analysis of the influence of household characteristics on
the risk of poverty are presented in table 5. In each case we display results with
and without the caste dummies. Without the caste dummies we find that when
poverty is measured using the apparent prosperity criterion, landlessness signifi-
cantly increases the probability of poverty while possession of an outside job
significantly decreases it. Using the estimated parameters, we find that the land-
less are more than two times as likely to be poor as those with land when the
other variables are held at their means. The probability of poverty if the house-
hold is landless and the other variables are at their means is calculated by
substituting these means (using information from table 4) into the estimated
equation with the landless dummy equal to one. This produces a Z value of
0.544, which corresponds to a probability from a standard normal table of 71
percent. A similar calculation with the landless dummy equal to zero yields a
probability of poverty of 33 percent for households with land. A similar exercise
shows that (holding the other explanatory variables constant at their means)
households without a regular job have a probability of poverty 26 percentage
points higher than households with outside jobs.

Using the current income criterion, the landless variable becomes insignifi-
cant, possibly the consequence of the poor harvest in 1983-84. With the perma-
nent income criterion, not one of the independent variables is significantly re-
lated to the probability of being included among the poor, and even the signs of
the relationship are not as we would expect. The reason for this is probably that
the "explanatory" variables apply to 1983-84 while the permanent income crite-
rion is much longer-term.

The presence of a fit adult male is not of independent significance for any of
the three poverty criteria. Where the coefficients on landlessness or on a regular
job are significant, the significance survives the introduction of variables repre-
senting caste.
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Table 5. Pro bit Analysis of the Characteristics of Poor Households
Poverty criterion used

Apparent 1983-84 per Permanent per
prosperity capita income capita income

Analysis without caste dummies
Landless 0.98 0.19 -0.95

(3.28) (0.64) (-0.35)
Regular job -0.79 -1.27 0.43

(-3.06) (-4.68) (0.19)
No fit adult male 0.35 0.13 -0.57

(1.04) (0.39) (-0.17)
Constant -0.22 0.76 -0.23

(-1.51) (0.53) (-1.56)

Analysis with caste dummies
Landless 0.68 0.12 -0.27

(2.03) (0.37) (-0.88)
Regular job -0.73 -1.27 0.32

(-2.53) (-4.19) (1.26)
No fit adult male 0.39 0.63 -0.83

(0.97) (0.18) (-0.22)
Thakur -0.37 -0.32 -0.60

(-1.13) (-0.93) (-1.85)
Murao -5.76 -0.69 -0.72

(-0.18) (-1.87) (-2.03)
Jatab 1.32 1.11 1.55

(2.81) (2.47) (3.44)
Muslim 0.29 -0.34 0.32

(0.78) (-0.89) (0.91)
Constant -0.67 0.21 -0.25

(-0.26) (0.78) (-1.02)

Note: t-statistics are in parentheses following the estimated coefficients. Permanent income here is an
average of per capita income in 1974-75 and 1983-84.

Source: Authors' data, available for a nominal reproduction charge upon written request to the
authors.

For given values of the three asset-labor market variables, Jatab caste mem-
bership had a significant effect (increasing the probability of poverty) regardless
of the poverty criterion used. For the apparent prosperity criterion, the likeli-
hood of poverty among Jatabs, with all other variables held constant at their
means, is almost four times higher than among non-Jatabs. Using the apparent
prosperity and current income criteria, membership in the Thakur and Murao
castes does not appear to have a significant independent effect on poverty, but
with the permanent income criterion the Murao variable becomes significant
(and decreases the probability of poverty). The effect of the Jatab dummy seems
particularly strong and robust to changes in poverty criterion, whereas in no
case is the dummy representing a Muslim household significant.

IV. MOBILITY AND THE DISTRIBUTION OF INCOME

The incidence of poverty, as measured by the fraction of the population of
Palanpur with current income per capita below the official poverty line, was 40
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percent in 1983-84. Using the same absolute poverty line in real terms, 46
percent, 49 percent, and 13 percent of the population were poor in 1957-58,
1962-63, and 1974-75, respectively. From this perspective it appears that there
was a sharp decline in poverty between 1962-63 and 1974-75, but that this was
followed by a marked rise between 1974-75 and 1983-84. The quality of
harvest is no doubt exerting a strong influence here with a good agricultural year
in 1974-75, followed by a bad year in 1983-84.

Whether the poor in any one year are always the poor is an important ques-
tion which merits exploration. In a study at the national level, Gaiha (1989)
found that only about half the poor in India in 1968 were chronically poor in
that they were also poor in 1969 and 1970. Our attitudes toward and suggested
remedies for poverty will be affected by the degree to which poverty is a sus-
tained or temporary condition. The question of poverty duration is particularly
difficult or impossible to address when using large-scale survey data which do
not attempt to follow individuals or households over time (see Bardhan 1989).
Despite the advantages of the apparent prosperity measure of poverty, it is
available only for 1983-84, and so cannot be used here. We will consider
instead the movements over time of households' actual incomes. Before assessing
and interpreting the relative position of a household in different years, we will
first examine the different distributions of income in those years.

Changes in Income and Inequality in Palanpur

Changes in the distribution of income in Palanpur between 1957 and 1984
can best be viewed against the background of a growing population, substantial
change in agricultural practices, and a process of closer integration with the
outside world. In table 6 we see that the population of Palanpur almost doubled

Table 6. Broad Indicators of Economic Change in Palanpur
Indicator 1957-58 1962-63 1974-75 1983-84

Population 528 585 757 960
Number of households too 106 112 143
Village real income (Rs) 85,166 94,712 208,024 186,402
Real income per capita (Rs) 161.3 161.9 274.8 194.1
Gini coefficient for income 0.336 0.390 0.253 0.307
Price index (1960-61 = 1.00)a 1.07 0.92 3.78 5.28
Agricultural daily wages, real (1962-63 = 100) 123 100 123 158
Food purchasing power (kg wheat per day) 2.5 2.25 3.1 5.0
Index of real wages for regular outside jobs n.a. 100 122 193
Wheat yields, actual kg per bighab 40 40 114 97
Wheat yields, normal kg per bighac 40-SO 50 100 150-60

n. a. Not available.
a. The price index is the consumer price index for agricultural labourers (CPIAL), which is taken from

the Bulletin of Food Statistics for the relevant years. See Lal (1976) for the price index for 1957-58.
b. An acre = 6.4 bighas.
c. "Normal" yields correspond to the expected yield for Palanpur without advanced knowledge of each

year's harvest.
Source: Authors' data, available for a nominal reproduction charge upon written request to the

authors.
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between 1957-58 and 1983-84, and the number of households also rose, par-
ticularly between 1974-75 and 1983-84. This was the result of net migration
into the village, as well as a process of families splitting over time as married
sons separated from their parents.

On average, the rate of growth of incomes in Palanpur was similar to that
recorded for India as a whole. Average real per capita incomes in 1960-61 prices
rose from Rs161.3 in 1957-58 to a peak of Rs274.8 in 1974-75, then fell back
to Rs194.2 in 1983-84. Income in each of the survey years will depend on the
agricultural harvests in the respective years. In comparing actual wheat yields
with normal yields in each year, we note that 1957-58 seems to have been an
average agricultural year, 1962-63 bad, 1974-75 rather good with yields per-
haps 15 percent or so higher than average at that time, and 1983-84 a bad year
with yields 35 percent or so below the average. On the basis of the perceived
normal wheat yield in 1983-84 of 150-60 kilograms per bigha, normal income
per capita in 1983-84 was probably about Rs240-50 (see Lanjouw and Stern
1989), and the annual growth rate of normal per capita income over the 26 year
period was approximately 1.9 percent. This is not far from figures for all of
India (World Bank 1980,1983).

Inequality of incomes in Palanpur was not constant across the four survey
years, nor did it follow a monotonic path over time. Between 1957-58 and
1962-63, the Gini coefficient for individual incomes (calculated by dividing
household income by the number of household members and allocating to each
member the per capita income) rose from 0.336 to 0.390, which may be re-
garded as a substantial increase in inequality. Looking at the Lorenz curves in
figure 1, we see that the curve representing 1962-63 lies below that of all other
years, implying that a whole range of inequality measures would present the
distribution of income in 1962-63 as the most unequal (Atkinson 1970). Be-
tween 1962-63 and 1974-75, the Gini coefficient fell from 0.390 to 0.253, and
then rose again to 0.307 in 1983-84, reflecting a decline and a subsequent rise
in inequality.

Atkinson index parameters, which give a greater weight to changes in income
among the poor when calculating inequality, indicate that inequality was greater
in 1983-84 than in 1957-58. This can also be seen in figure 1 at the lower end
of the income scale, where the curve for 1983-84 lies below that for 1957-58
(and for 1974-75). Adjustments to income using equivalence scales in order to
correct for different needs according to age and gender were attempted, but had
little effect on the calculations of inequality and are therefore not reported here.
Attempts to adjust agricultural incomes for "good" and "bad" years by using
normal income also had little effect on calculations of inequality (see Lanjouw
and Stern 1989).

Gini coefficients for the distribution of land were calculated, as with income,
attributing an equal proportion of a household's land to each member. The Gini
coefficient for 1983-84 was 0.503 (based on 960 observations), compared with
0.495, 0.472, and 0.468 for 1957-58, 1962-63, and 1974-75, respectively
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Figure 1. Lorenz Curves for Individual Incomes in Palanpur
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Note: Individuals in the population are each allocated their household per capita incomes.
Source: World Bank data, available for a nominal reproduction charge upon written request to the
author.

(based on 528, 585, and 757 observations). These figures suggest a gradual
decline in landholding inequality from 1957-58 through 1974-75, with a sub-
stantial increase in inequality in 1983-84.

Much of the difference in the distribution of land between the survey years is
eliminated, however, if we evaluate the distribution of land between "dynasties":
we consider only those households which were present in all four survey years
and merge those households which split over the twenty-six-year period. Given
this aggregation, the observed Gini coefficients from 1957-58 to 1983-84 are
0.477, 0.456, 0.452, and 0.443 (based on 450, 497, 593, and 822 observa-
tions). Thus aggregating land across families actually reverses the measured
inequality: landholdings across these extended families became more equal over
the four periods. This supports the view that the main determinant of the
changes in the distribution of land over time has been the phenomenon of
household splits. The market for land in Palanpur is not very active, and land
sales, most of which were by rich households, played a minor role in the chang-
ing distribution of land (Dreze and Stern 1986).

In Palanpur, the Green Revolution initially brought a reduction in income
inequality. By 1983-84, however, there was an increasing disparity in the
amount of land cultivated per household, the result of large landholders (a
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group which now included a larger proportion of Muraos and hence a larger
proportion of serious and capable farmers) taking more land under tenancy
from the middle and small landholders. This resulted in increasing income in-
equality. The adverse cultivating conditions in 1983-84, which led to a greater
dispersion in yield per acre as well as a reduction in the mean, also contributed
to a widening of the distribution of agricultural income.

The other major influence on income inequality (again see Lanjouw and Stern
1989) came from the expansion of outside jobs. In the earlier survey years,
outside employment was relatively uncommon and generally held by less well off
individuals, often from lower castes. By 1983-84, the higher castes were more
prominently represented, particularly in the new, better paid positions, and
income from outside jobs became a source of inequality as significant as agri-
cultural income.

Income Mobility

The data for the four surveys were collected in such a manner that individual
households could be followed through the whole period. In tables 7, 8, and 9,
we present transition matrixes showing the movements of individual households
between deciles of the income distributions of adjacent survey years. For in-
stance, household 571900 moved from the first (poorest) decile of the income
distribution in 1974-75 to the second decile of the income distribution in 1983-
84 (table 7). Note that household numbers in these tables are not the same as
those in earlier sections, as they are constructed to reflect not only caste (first
digit) but also household splits and departures from the village. (If a household
split between 1974-75 and 1983-84, the last digit of the household number will
be strictly between 0 and 9; if the household split between 1962-63 and 1974-
75, the second to last digit will be between 0 and 9, and so on. If a household
was not present in the village for a survey year, the corresponding entry in the
appropriate of the last three digits is 9.) Not all of the 143 households from
1983-84 are found in each transition matrix, because households came into
existence in different years.

A low degree of mobility over time in terms of current income would be
represented in these transition matrixes by a concentration of households along
the diagonal. It is clear that this is not the case in Palanpur. The percentage of
households located on the diagonal of each transition matrix is about 12-14
percent. Between 1957-58 and 1962-63, 48 percent of all households were
either on the diagonal or one adjacent decile. This percentage declined to 34
percent between 1962-63 and 1974-75 and to 33 percent between 1974-75
and 1983-84. Even those households identified as being poor in 1983-84 (those
in bold type in the matrixes) are quite widely scattered around each matrix.

Although the mobility pictured certainly appears to be rather high, we must
remember that we are here using the current income measure. Although argua-
bly quite comprehensive, it fails to capture many important features of the
standard of living. Current income may be considerably more variable than the
underlying living standards of households in Palanpur. The current income of



Table 7. Transition Matrix of Per Capita Income Distribution between 1974-75 and 1983-84
1974-7S
income 1983-84 income decile
decile g= 1 g=2 g=3 g=4 g=s g=6 g=7 g =8 g =9 g=10

g =1 572900
a\ - 571900 809010 810002 810001 605030 605020 210000 605010 403020

813002
g = 2 301000 809020 701000 401010

813001 805002 805001 816000 608000 604000 218000 307200

606200
g 3 814000 310002

g - 306002 804000 704100 408000
815000 807002 807001 106000 910001 310001 910002 306001

803000
g 4 ~~~~~~~~~407000 601002

g = 4 219000 307102 403010
601001 309000 110021 307010 206020 603000 110022

108001 305000 706200
g =5 108002 402002 116010

607020 402001 404000 109002 201000 116020 109003 109001 271900



220000
906002

g=6 906001 105000
102000 704200 703000

115020 101000 111031 204030 303000 111032

808000
g = 7 606100 216000 113020 207000 110010 209000 171900 161000 103000

602003
g= 8 802001 208010 208020 702000

802002 812000 206010 214100 602001 602002 261010 205000

401021 115010 111020 406000

g = g 901000 221000 607010 401022 202000 214300 705110 204010

114000 214200

g= 10 211000 203000 214400 215000

1 573900 117000 104000 111010 113010 204020

Note: g = I represents the bottom 10 percent in income per capita terms. Correspondingly, g = 10 represents the top 10 percent. Cell entries are household

identification numbers. The 59 households which are poor in 1983-84 by the apparent prosperity criterion are in bold type.

Source: Authors' data, available for a nominal reproduction charge upon written request to the authors.



Table 8. Transition Matrix of Per Capita Income Distribution between 1962-63 and 1974-75

1962-63 1974-75 income decile
income g
decile g= 1 g=2 g =3 g=4 g=5 g =6 g=7 g=8 g=9 10

g = 1 80300 21600 10400
g - 1 80500 80400 30710 10500 60610 76100 20300

g 2 81300 90100
g - 2 60800 30900 10200 10300 70200 21430 21440

40800
g = 3 30720 30600 81200

30100 81500 60100 30500 20500 40600 11700

-4 40302 70100 60620 40301
81000 60400 81400 60300 10800 16100

60502
g s 60503 21410

60501 20700 60200
26102 70410 20100 30300 80800 26101 21420



10900

6 ~~~~~~~~~~~~~60702
g=6 11601 70300 20601 20200

11200 20602 11602 22000 80200 60701 11400

80700
7 ~~~~~~~31000

g = 7 91000 40200 90600
80901 80902 10600 21900 70620 11502 11501 21100

81600 20900 70510 11101
g= 8 21800 40700 40400 11302 11102 11301

10100 20801 40102
g= g 21000 40101 70420 40900 20802 22100

20402
g= 10 10700

11002 20403 11001 20401 21500

Note: g 1 represents the bottom 10 percent in income per capita terms. Correspondingly, g = 10 represents the top 10 percent. Cell entries are household
identification numbers. The 59 households which are poor in 1983-84 by the apparent prosperity criterion are in bold type.

Source: Authors' data, available for a nominal reproduction charge upon written request to the authors.



Table 9. Transition Matrix of Per Capita Income Distribution between 1957-58 and 1962-63
19s7-s8
income 1962-63 income decile
decile g = 1 g = 2 g = 3 g = 4 g = 5 g = 6 g = 7 g =8 g =9 g= 10

6080
g= 1 9040 1090

8040 2120 3060 6040 7100 1120

3100
g= 2 8100 7030 7062

1030 3010 6030 2200 8090 7061

1170
g = 3 3071 3072

8050 7020 8120 4030 8070 1070

4060
-4 6010

g4 -4080 2170 3030
8030 8150 3040 6020 7090

g = 6061 6062 2060 2190
1050 8130 3050 7010 2010 8020 4020



2110
g =6 2070 1150 1130

3090 8140 2080 9060 1110

6050 2020 4090
g = 7 1040 9010 2050 7071 6070 7042

4010
g= 8 2143 2141 1160 4070 7080

2144 2142 1140 1060 2090 1010 2040

4050

g9= 7110
7070 2130 1100
8160 2210 5010

4040 2080
g= 10 7051 7052

2030 1020 1080 2180 2100 2150

Note: g = 1 represents the bottom 10 percent in income per capita terms. Correspondingly, g = 10 represents the top 10 percent. Cell entries are household

identification numbers. The 59 households which are poor in 1983-84 by the apparent prosperity criterion are in bold type.
Source: Authors' data, available for a nominal reproduction charge upon written request to the authors.
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cultivating households will be sensitive to the quality of their harvest in different
years. Further, shocks to households, such as temporary illness of income-
earning members, may contribute to significant variation in current incomes
between years.

Despite the appearance of high mobility, it is significant that among the four-
teen households which belonged to one of the poorest three deciles of the per
capita income scale in both 1974-75 and 1983-84, all but one were regarded as
poor in terms of the apparent prosperity criterion for 1983-84. This appears to
lend some further support to the claim that the apparent prosperity measure is
successful in identifying those households in 1983-84 which are experiencing
sustained deprivation.

Of the 49 households which were poor by the criterion of apparent prosperity
in 1983-84 and which were already present in the village in 1974-75, 29
households were in the poorest 40 percent of the current income distribution in
1974-75. It thus appears that, in spite of the high degree of mobility found in
the income space, low current income in 1974-75 is a good predictor of low
apparent prosperity in 1983-84. Because 1974-75 was a good year agri-
culturally, when bad farming practices were less severely penalized, and tenancy
exerted an equalizing influence on land cultivated, those households which were
poor in 1974-75 were likely to be disadvantaged in some basic sense. They did
badly at a time when the environment was generally favorable. This suggests
that poverty as measured by income in a good year may be a useful measure for
analysis and for policy.

Households of the Jatab caste (a "Scheduled" caste) have been shown in earlier
sections to be particularly vulnerable to poverty, which may be the result of a
lack of endowments or pervasive discrimination. This vulnerability is supported
again here because 13 out of the 17 Jatab households considered poor in 1983-
84 according to the apparent prosperity measure were among the poorest 40
percent in income per capita terms in 1974-75. Jatab households have not
shown much mobility out of the lowest income groups.

Over the survey years there has been an increase in the number of villagers
with nonagricultural employment outside Palanpur. This rise has been most
marked between the last two surveys, represents a significant increase in occupa-
tional mobility, and has contributed to income mobility for households possess-
ing these jobs. However, with respect to agricultural laborers, an interesting
finding is that out of the 31 households involved in agricultural labor in 1983-
84 and present in the village in 1957-58, 21 were agricultural labor households
in 1957-58. Mobility out of this particular occupation seems to be quite limited
and is a constraint on these household's income mobility.

V. CONCLUDING COMMENTS

The analysis of policy toward poverty and the poor involves first asking "Who
are the poor?" This requires clear definitions of poverty which can be used in
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applied analysis, and an identification of who the poor are under the different
definitions. We may then ask how policy can be designed so that the standard of
living of the poor is improved, and what are the costs and efficiencies, appro-
priately defined, of the different possible policies. Indicators that can be used for
applied research may not be feasible for policy administration. Our major em-
phasis in this article has been on the first set of questions, although our answers
to them for Palanpur do have implications for the second.

We have concentrated in this article on two indicators of standard of living for
the purpose of examining who are the most vulnerable. The first is the apparent
prosperity index constructed independently yet with strongly similar results by
Jean Dreze and Naresh Sharma. The second is income per capita, both current
and "permanent," where the latter refers to a simple average over four survey
years. Although it has not been our concern here to explore in detail the precise
meaning and content of the standard of living (see, for example, Sen 1987), we
have been concerned more or less quantitatively with indicators which go be-
yond income such as wealth (via land, consumer durables, or productive assets),
education, health, and occupation.

The index of "apparent prosperity" was only constructed for 1983-84 be-
cause it was based on the extended and close knowledge of Palanpur available
for that year. Mobility questions were discussed in terms of the other indicators,
notably current income. Interestingly, the poor in 1983-84, as identified by the
apparent prosperity index, coincided much more closely with the poor defined
in terms of current income in 1974-75 than those defined in terms of current
income in 1983-84. This points to two things, namely, the variability of in-
come, and the fact that poverty in terms of current income in a good agricultural
year (1974-75) may provide a better indication of sustained poverty than it does
in a bad agricultural year (1983-84). It cannot, of course, be asserted that
income in a good year is necessarily the appropriate concept for measuring
poverty. Generally, the changes in the picture of poverty resulting from the use of
different measures (apparent prosperity, current income, and permanent in-
come), together with the volatility of income, confirm the inadequacy of in-
come, in its short-term sense, as a basis for identifying the poor.

Other aspects of the standard of living have an association with apparent
prosperity but are far from perfectly correlated with it. The changes in both the
inequality of land owned and in landlessness have been particularly associated
with the splitting of households in advance of the division of land among sons.
Hence, if these sons retain entitlement to the use of their fathers' land, a sharp
rise in landlessness should not necessarily be associated with a dramatic increase
in poverty, notwithstanding the fact that the landless are more likely to be poor
than the landed. Apart from this feature of household splits, the distribution of
land changes only very slowly.

Involvement in agricultural labor (around 30 percent of households) is
strongly associated with poverty. Conversely, those households with regular
outside (nonagricultural) employment are unlikely to be poor. Poor health of
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earners also appears to be associated with poverty. Another group with high
poverty risk is the Jatab caste, which ranks lowest in the caste hierarchy of
Palanpur. Although education in Palanpur is unevenly distributed and illiteracy
is common, it is striking that the Jatabs are almost entirely illiterate.

The identification of the poor can provide guidance for the evaluation of
policy. For example, the association of poverty with agricultural labor might
suggest that the provision of more regular employment at current wage levels
could provide a substantial improvement in the position of the poor. Such a
policy measure would involve the usual administrative advantages of self-
targeting of beneficiaries. The close study of a village can contribute to the
assessment of a proposed policy in terms of how it might function in a setting
that has been examined carefully and is relatively well understood. That work
we hope to develop further. The first stage, and the purpose of this paper, has
been to understand the meaning of poverty and to find out who are the poor.
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Measuring Changes in Poverty:
A Methodological Case Study of Indonesia

during an Adjustment Period

Martin Ravallion and Monika Huppi

Analysis of the effects of policy changes on the poor is often hindered by the difficulties
inherent in measuring poverty and comparing levels of poverty before and after policy
changes. This article outlines two techniques which can overcome many of these meas-
urement problems: stochastic dominance conditions, which can facilitate a robust pov-
erty ranking of distributions of living standards; and a decomposable poverty index,
which allows measured changes in aggregate poverty to be disaggregated into their
various components, such as the changes among population subgroups, and growth
and redistributive components. These techniques can be applied to a wide range of
indicators of economic well-being and poverty lines, and to assumptions about the
poor. The approaches are illustrated using household survey data from Indonesia be-
fore and after external shocks and the subsequent structural adjustment program in the
mid-1 980s. The study finds that favorable initial conditions and a pro-poor pattern of
growth enabled Indonesia to maintain its momentum in poverty alleviation during the
period.

Comparisons of the magnitude and severity of poverty can provide direct evi-
dence of an economy's progress in raising living standards of the poor and throw
light on how the poor are affected by specific macroeconomic changes and
public policies. Several difficult methodological issues cloud such comparisons,
however. The chosen indicator of a household's economic well-being must be
readily quantified, it must reflect the range of factors that contribute to well-
being, and it must be comparable across sectors, regions, and periods. Having

Martin Ravallion is in the Welfare and Human Resources Division, Population and Human Resources
Department, the World Bank. Monika Huppi is in the Young Professionals Program of the Bank. This
work was done while both were in the Agricultural Policies Division of the Bank's Agricultural and Rural
Development Department.

The authors have benefited in many ways from the assistance and comments of staff of the World Bank
Asia Region, Country Department V; they are particularly grateful to Kyle Peters and Nicholas Prescott.
They also thank Anne Booth, Francois Bourguignon, Gaurav Datt, Paul Glewwe, Nanak Kakwani, Lyn
Squire, and Dominique Van De Walle for useful comments. They are most grateful to the staff of the
Central Bureau of Statistics, Jakarta, Indonesia, for their considerable and able help at various stages of
this study.

© 1991 The International Bank for Reconstruction and Development / THE WORLD BANK.

s7



S8 THE WORLD BANK ECONOMIC REVIEW, VOL. 5, NO. I

chosen an indicator of individual well-being, an equally contentious issue is the
selection of a minimal acceptable level of that indicator beyond which a person
is not deemed to be poor: the poverty line. Finally, there is the choice of a
summary statistic with which to aggregate information on poverty across indi-
viduals or households.

Several measures have been proposed. The most commonly used, the head-
count index, measures poverty simply as the fraction of the population who are
poor. Other indexes account for the severity of poverty, by weighing extremes of
poverty more heavily. These measurement issues can make poverty assessment
controversial. If, for example, conditions for the poorest have deteriorated with-
out other changes, the head-count measure will not reveal this fact but other
measures may. Furthermore, the magnitude of poverty measured by any index
will depend on the chosen indicator of well-being and the level of the poverty
line. Thus when evaluating how poverty has changed, different methods of
measurement may produce different conclusions.

Though many of these issues remain unresolved, substantial progress in the
theory of welfare and poverty measurement has been made in recent years.
Using data from Indonesia, we will illustrate how some of these advances in
methodology can help resolve the empirical uncertainties surrounding poverty
comparisons over time.

The proportion of Indonesians who attained minimal nutritional and other
consumption needs rose significantly in the 1970s (Rao 1984; CBS [Central
Bureau of Statistics] 1984). Several writers have expressed concern, however,
that this success in poverty alleviation has not been sustained through the diffi-
cult 1980s (see, for example, Jayasuriya and Manning 1988, Sundrum 1988,
Booth and Sundrum 1988, and Papanek 1988). The major external shock of the
1980s was the 63 percent fall between 1981 and 1986 in the price of Indonesia's
main export and source of public revenue, oil. During 1986 alone, this resulted
in a drop of about a third in the country's external terms of trade. The govern-
ment responded quickly with cuts in real public spending, sweeping tax reforms,
and in September of 1986, a 31 percent currency devaluation. It is now widely
agreed that these policies were effective in stabilizing the main macroeconomic
aggregates. How did the external shocks, and the government's policy response,
affect Indonesia's poor in the short term?

The effect on the poor of reduction in government spending will typically
depend on the allocation of the cuts across different expenditure categories.
Much of the immediate burden of adjustment fell on domestic savings and
investment rather than private consumption. Government saving was cut by
more than 50 percent and public investment fell by more than 15 percent in
1986 alone, whereas private consumption actually grew modestly over the
1984-87 period. When average household consumption is maintained, poverty
will not increase provided that (and it is an important proviso) the poor do not
lose from changes in the distribution of consumption. It appears that the govern-
ment did try to prevent its expenditure cuts from falling too heavily on current
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expenditures and investments for programs which disproportionately benefit the
poor: transfers to the provinces were maintained, as were labor-intensive rural
infrastructure projects, and the shares of social services and agriculture in total
government development expenditures rose (World Bank data; Ahmed and Pe-
ters 1990). The efficacy of these measures in protecting the poor is less obvious,
however (Keuning and Thorbecke 1989).

The effects on the poor of the changes in relative prices associated with
structural adjustment are also unclear. Devaluation will increase prices of traded
goods and thus draw producers, employment, and income out of nontradables
into the traded goods sector. The currency devaluations and the boom in nonoil
exports undoubtedly helped the rural sector: agriculture accounted for more
than half of the rise in nonoil exports between 1986 and 1987 (Bank of Indo-
nesia 1988). The rural poor would only have gained, however, if they were net
producers of tradable goods. There are likely to be many poor households in
both rural and urban areas which are not. There has also been some indication
of a decrease in real agricultural wage rates in Java during the 1980s (Papanek
1988), though conflicting evidence also exists (Collier and others 1988).

Another issue is whether the poor can buffer their consumption from the
adverse income effects of short-run macroeconomic shocks and policy re-
sponses. It is not implausible that many of the poor do have strategies for coping
with short-run income declines. To the extent that they can increase their hours
of work, take second jobs, draw on savings, or obtain assistance from a network
of friends and relatives, the poor may be able to maintain consumption through
an adjustment period (for evidence on informal social insurance arrangements in
Java, Indonesia, see Ravallion and Dearden 1988). We do not know the extent
to which these coping strategies will be effective in a recessionary period, and to
what extent they will be available to the poorest of the poor.

Thus neither theory nor evidence are conclusive in predicting the effects of the
external shocks and domestic adjustments on Indonesia's poor. Fortunately we
have access to two large and comparable household surveys for 1984 and 1987,
spanning the adjustment period. The twin objectives of this article are: (i) to
describe several recent theoretical advances in poverty analysis, and (ii) to illus-
trate their use through an evaluation of the change in poverty and undernutri-
tion in Indonesia over the 1984-87 period. Section I informally discusses the
methodological issues related to the measurement of poverty and undernutri-
tion. Section II proposes two simple decomposition formulas which can throw
light on the contributions of sectoral gains and population shifts (on the one
hand), and economic growth and changes in inequality (on the other) to aggre-
gate changes in poverty. Our main empirical results are presented in section III,
in which we give poverty assessments for various indicators of the standard of
living of the poor. Section IV uses the decomposition formulas given in section II
to try to better understand the sources of the measured change in aggregate
poverty. The importance of the country's favorable distributional parameters at
the beginning of the period is also discussed. The sensitivity of these results to
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measurement errors in rates of rural inflation and growth rates of consumption
are assessed in section V. In the light of our findings, section VI discusses
Indonesia's prospects for future poverty alleviation, and section VII offers
conclusions.

I. MEASURING POVERTY

Two fundamental questions arise when measuring poverty. The first is how an
individual's "standard of living" should be quantified, and relatedly, how a
minimum acceptable standard, the poverty line, is to be determined. The second
is how the degree of poverty relative to a particular poverty line is measured and
how this is aggregated across those who are deemed to be poor. Measurement
will always be constrained by data availability. Individuals and their environ-
ments will differ in many ways which might be deemed relevant in principle but
are not readily quantifiable. Similarly, variability in nutrient requirements be-
tween people is important, but difficult to quantify.

We shall discuss some of these problems in section III, but we begin here by
assuming that an acceptable indicator is available for an individual's living
standard. If the indicator values are arranged in ascending order from poorest to
richest, we have a distribution of that indicator within the population. We then
face the second problem: how to compare distributions of that indicator which,
in the application here, are the observed survey distributions at two dates.

A large theoretical literature has established several desirable properties for
poverty measures (for an excellent survey, see Foster 1984). The measure of
poverty should increase when the income of a poor household decreases (the
monotonicity axiom) or when income is transferred from a poor to a less poor
household (the transfer axiom). These criteria imply that one wishes the meas-
ure to take account of the distribution of living standards among the poor, not
simply to indicate how many people are poor. It is also desirable that the poverty
measure be additively decomposable by population subgroup so that aggregate
poverty can be represented as an appropriately weighted sum of poverty levels in
the component subgroups of a population. This property facilitates the con-
struction of poverty profiles-showing how poverty varies across subgroups of a
population-and it also ensures that when poverty increases in one subgroup
without any other changes, aggregate poverty will also increase.

A class of additively decomposable measures is that proposed by Foster,
Greer, and Thorbecke (1984; hereafter FGT), and it is this which we will employ
here. The FGT class contains a number of other commonly used poverty meas-
ures as special cases. The most commonly used poverty measure has been the
head-count index, which gives the proportion of the population with a standard
of living below the poverty line. But it does not indicate how poor the poor are:
it is unchanged if a poor individual becomes poorer. One index that does reflect
changes in the degree of poverty among the poor is the poverty gap index. This
is the average, over all households, of the gaps between poor households' stan-
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dards of living and the poverty line, as a ratio of the poverty line. This gives a
good indication of the depth of poverty. But the poverty gap index is not sensi-
tive to the distribution of the standard of living indicator among the poor, and so
it does not capture the severity of poverty. The FGT class of measures subsumes
these two measures, and provides a distributionally sensitive measure, through
the choice of a parameter, a: the larger is a, the greater the weight given by the
index to the severity of poverty.

The FGT class of measures treats poverty as dependent on the poverty gap
ratio, the parameter ca entering as a power of that ratio. Let y1 denote consump-
tion per capita for the jth person's household when households are ranked in
ascending order of consumption (taking consumption per capita as the indica-
tor). The poverty line is z and the poverty gap for individual j is gj = z - yj.
Total population size is denoted as n, and q is the number of poor people. The
FGT class of measures may then be written as:

(1) q1/gA&n Z)

where gj/z is the poverty gap ratio. Three members of the FGT class are consid-
ered here:

* The FGT poverty measure for a = 0. This is simply the head-count index,
given by the proportion of the population with a standard of living below
the poverty line: PO = q/n. For example, if 40 percent of the population are
deemed to be poor, then PO = 0.4.

- The measure for a = 1. This is the average poverty gap in the population,
expressed as a proportion of the poverty line:

) 1 q gj
nj=l z

Thus a value of P1 = 0.1 means that the aggregate deficit of the poor
relative to the poverty line, when averaged over all households (whether
poor or not), represents 10 percent of the poverty line. (P1/Po is the mean
poverty gap of the poor as a proportion of the poverty line:

P1 _ 1 q
- - - z- .
Po q ji1 ,

* The measure for a = 2. Unlike the other two, this measure is sensitive to the
distribution of income among the poor. It satisfies the main axioms for a
desirable poverty measure in the literature, including Sen's (1976) "transfer
axiom," which requires that when a transfer is made from a poor person to
someone who is poorer, the measure indicates a decrease in aggregate pov-
erty. Its desirable properties make it our preferred measure.
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We can now demonstrate the decomposable property of P,g. We consider the
population split into m subgroups with populations ni (i = 1, . . ., m; notice
that

m
n= ni).

t=1

The FGT class of measures can then be written as:

(2) p., = z P.
i=1 nl

which is simply the population-weighted mean of the subgroup poverty index,
P.1i. The index P<yi gives, for each subgroup i containing ni persons, the measure
described in equation 1:

(3) Pi=1E

where gi, = z - ye,, the poverty gap for the jth household in subgroup i. Thus,
by an appropriate choice of ca, the measures continue to satisfy the desired
axioms when aggregate poverty is decomposed by subgroups. We will exploit
this property throughout the analysis.

Although major advances have been made in the search for better cardinal
measures of poverty and undernutrition, there is still widespread concern over
arbitrariness in the choice of a poverty line, or nutrition cutoff point, and in the
choice of a specific functional form for the poverty measure. For example, the
popular FGT measure P2 uses only one of a number of possible functional forms,
all satisfying the main axioms for a desirable poverty measure (Atkinson 1987
surveys other examples).

Fortunately, for many (though not all) applications, all that one is really
concerned about is the ordinal ranking of distributions. For example, the main
question of interest may be: did poverty increase as a result of, say, structural
adjustment? As a rule, the answer to this question requires only that we know
the direction of poverty change (the ordinal comparison), not how much poverty
has changed (the cardinal comparison).

When ordinal comparisons suffice, we need not confine ourselves to a particu-
lar poverty line and poverty measure but can draw on recent results on the use of
dominance conditions in ordering indicator distributions using a variety of lines
and measures (important contributions are Atkinson 1987 and Foster and
Shorrocks 1988). If the class of poverty measures satisfies certain rather mild
conditions (notably that the measures are continuous, separable, symmetric,
and weakly monotonic), we can apply the first-order dominance test. Suppose
that the cumulative proportion of the population below each value of the stan-
dard of living indicator is graphed on the vertical axis and the indicator value is
on the horizontal axis. If the curve of one distribution, A, lies entirely below that
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of another, B, then A first order dominates B. Regardless of the poverty line or
poverty measure, we then know that poverty is lower for A than B. First-order
dominance over the whole range of incomes also implies an unambiguous rank-
ing in terms of the head-count index when the poverty line varies across the
population in some unknown way, such as would arise because of errors in
measuring individual living standards, or because of unknown differences in
nutrient requirements. Nonintersecting distribution functions can thus be a
powerful test for establishing poverty rankings.

If the distribution functions intersect at one or more points, then we know
that different poverty lines or poverty measures will rank the distributions differ-
ently; some will indicate a decrease in poverty and others will not. We need more
information. Here the stronger second-order dominance test can be useful. The
test says that if the area under one distribution function, A, is less than that
under another, B, over the entire range of admissible poverty lines, then A
exhibits less poverty than does B for all distributionally sensitive measures, such
as all FGT measures for which a > 1. Thus, by adding this mild restriction to the
set of admissible poverty measures, we may be able to achieve an unambiguous
ranking of distributions, despite the fact that first-order dominance does not
hold.

II. DECOMPOSING MEASURED CHANGES IN AGGREGATE POVERTY

Given measurements of poverty at two dates, it may also be of interest to
explore the factors underlying the observed changes. For this purpose, we have
devised two simple formulas which allow one to decompose a measured change
in aggregate poverty into its constituent parts. These indicate how the aggregate
change reflects intrasectoral gains versus intersectoral shifts in population, and
changes in average income as compared with changes in the distribution of
income.

The first formula aims to assess the relative gains to the poor within specific
sectors and the contribution of changes in the distribution of the population
across those sectors. Suppose that we have P, poverty measures for each of two
dates, t (t = 1984 and 1987), and two sectors, i (i = u and r for urban and
rural). The change in aggregate poverty between the two dates can be decom-
posed into intrasectoral effects, population shifts, and interaction effects, as
follows:

(4) p87 - p84 = -- P,4u)n8u + (p8 - p84)n84

Intrasectoral effects:
Change in urban poverty at Change in rural poverty at
the 1984 population share the 1984 population share

r r
(n8

7 - n834
)P4 + 7 n

84
)+j MY '- P,84)(n87-04

t=u i=u

Change in poverty arising Interaction between sectoral
from population shifts changes and population shifts
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where Poj denotes measured poverty in sector i at date t with corresponding
population share n. Intuitively, the intrasectoral effects are the contribution of
gains to the poor within each sector to the change in aggregate poverty. The
population shift effect shows how changes in the distribution of the population
across sectors contributed to the change in aggregate poverty. The interaction
effect can be interpreted as a measure of the correlation between population
shifts and intrasectoral changes in poverty. We shall call equation 4 the sectoral
decomposition of a change in poverty.

The second formula decomposes the change in poverty into a change in the
mean consumption level of a given distribution, and a change in the distribution
of consumption around the mean. The qualitative effect on measured poverty of
a reduction in inequality at a given mean is not obvious a priori. For example,
although a transfer of income from someone at the poverty line (or only slightly
above it) to someone well below it will reduce inequality, it will also increase the
head-count index of poverty. The usual measures of inequality, such as the Gini
coefficient, can be a poor indicator of how changes in distribution have affected
aggregate poverty (Datt and Ravallion 1990). We need other tools of analysis to
decompose changes in poverty measures into growth and distributional effects.

To derive the second decomposition formula, let p87d-* denote the measure of
poverty in 1987 if only mean consumption changed since 1984 without any
change in relative consumption levels; that is, P87 * is obtained by applying the
1987 mean to the 1984 Lorenz curve. Similarly, let p87* * denote the poverty
level in 1987 if only the Lorenz curve had shifted since 1984, leaving the mean
unchanged. The observed change in poverty between two dates can then be
decomposed into growth and distributional effects as follows:

(5) P7 - pc34 = (Pc37* - P8
4

) + (P87** - P8
4

)+ residual
Growth effect: Distributional effect: Interaction between

change in poverty given change in poverty given effects of growth
change in mean con- shift in the Lorenz curve and changes in

sumption holding 1984 holding 1984 mean distribution

Lorenz curve constant consumption constant

We shall call this the growth-equity decomposition of a change in poverty. The
two simulated poverty measures, Pr8'7 * and p87'*, are calculated by economet-
rically estimating parametric specifications of the Lorenz curves and deriving the
poverty measures as functions of those parameters and of the mean income and
the poverty line. (Datt and Ravallion 1990 outline the methodology in greater
detail.) Note that this decomposition is not exact; the residual is the difference
between the distributionally neutral growth effect given the 1987 Lorenz curve
and that evaluated at the 1984 Lorenz curve. The residual will only vanish if the
distributionally neutral growth effect on poverty is independent of the Lorenz
curve (or, equivalently, if the distributional effect is independent of the mean).
That does not hold for the poverty measures and Lorenz curve parameter esti-
mates considered in this study, nor does it appear likely to ever hold for any
plausible Lorenz curve (Datt and Ravallion 1990).
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One should be cautious in drawing policy implications from the growth-
equity decomposition. Distributionally neutral growth is not the same thing as
growth with distributionally neutral policies. The laissez-faire growth path of an
economy need not be distributionally neutral, and policy interventions aimed at
reducing relevant inequalities may well be essential to attaining even distribu-
tionally neutral growth. The growth-equity decomposition is a simple descrip-
tive device intended to throw light on the proximate causes of poverty allevia-
tion; a deeper analysis of those causes would be needed to draw sound policy
implications.

III. THE DATA AND RESULTS

Following past practice for Indonesia, we shall base our poverty assessments
mainly on distributions of household consumption per person. We draw on
Indonesia's National Socioeconomic Surveys (SUSENAS) data on consumption
from both market expenditures and own production for 50,000 randomly sam-
pled households comprising 250,000 persons at each date. The data are avail-
able on magnetic tapes supplied by the Central Bureau of Statistics, Indonesia.
We adjusted the data to February 1984 urban prices using a modified version of
Indonesia's consumer price index (cpi). The ordinary cPi is far from ideal for our
purposes because it is constructed only for urban areas and its goods composi-
tion is inappropriate for the poor. We have reweighted the cPi so as to better
reflect the consumption pattern of the poor. Price deflation was done at the
province level before aggregation. The SUSENAS survey almost certainly under-
reports consumption, but because such underreporting is likely to be more
serious at high incomes, the poverty assessments are still likely to be reasonably
accurate.

For the purpose of assessing poverty during macroeconomic adjustment, there
are two problems with these data. The first and most worrying is that the
SUSENAS surveys imply a higher growth rate of real private consumption per
capita over 1984-87 than that implied by the national accounts. We shall return
to this point in section V. Second, the methodology we use may be quite insensi-
tive to changes in the supply of publicly provided goods, because such changes
are unlikely to be properly reflected in household consumption expenditures.

We have assumed a rural poverty line of RplO,000 per month (in 1984
prices), equivalent to about $31 per month, at 1985 purchasing power parity
(Summers and Heston 1988). This closely approximates the poverty line used in
past World Bank studies, after adjusting for inflation (Rao 1984, 1986). We
have assumed that urban prices were 10 percent higher than rural prices; this is
consistent with Rao (1984, 1986) and with estimates of cost-of-living differen-
tials in Java by Ravallion and Van De Walle (forthcoming, b). The urban poverty
line is thus Rpl1,000. All further consumption and income variables will be
expressed in 1984 urban prices, assuming this 10 percent cost-of-living
differential.
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We shall also present estimates of urban poverty on the basis of an alternative
urban poverty line set 50 percent higher than the rural poverty line. Although
this is far more than cost-of-living differences would appear to warrant, it may
be defended by "relative poverty considerations"-the assumption that the ur-
ban lifestyle may require a more diversified consumption pattern. A 50 percent
differential in urban-rural poverty lines is consistent with the practice of some
past research on poverty in Indonesia (CBS 1984; Sayogyo and Wiradi 1985).

Table 1 gives our cardinal estimates of poverty in Indonesia for various pov-
erty measures and for both urban poverty lines. All three measures, including
the preferred "distributionally sensitive" measure, and both urban poverty lines
indicate a significant decrease in poverty over the 1984-87 period.

We find that the head-count index of poverty decreased from approximately
33 percent at the beginning of the period to slightly more than 20 percent by
1987; this is a substantial contraction over just three years. The poverty gap
measure implies that the aggregate consumption shortfall of the poor declined
from about Rp937 per month per head of Indonesia's population (representing
about 5.5 percent of national mean consumption) to Rp464 in 1987 (about 2.3
percent of the national mean).

Are the qualitative results robust to the choice of poverty line and measure?
Figure 1 gives the cumulative frequency distributions of consumption in 1984
urban prices for 1984 and 1987. The 1984 distribution lies entirely above the
1987 distribution. Thus the first-order dominance condition holds, and so one
can conclude that all well-behaved poverty measures and all possible poverty
lines will show an unambiguous decrease in aggregate poverty between the two
dates. This was found to hold for both urban and rural areas.

From figure 1 we can also assess the sensitivity of this conclusion to possible
underestimation of price increases facing the poor. The 1987 poverty line (in
1984 urban prices), which would be needed for the 1987 national head-count
index of poverty to equal that of 1984 (Rpll,000), is Rpl2,818. Thus an
additional inflation rate over three years of at least 16.5 percentage points (on
top of the cpi-based estimate of about 20 percent) would have been needed to
reverse the conclusion that poverty has decreased by this measure. Similarly, the
true annual inflation rate would need to be about 4.5 points higher (or 14.1
points higher over the three years) to equalize the head-count indexes for the two
dates at the higher poverty line. Thus the conclusion that poverty has decreased
would be robust to even quite substantial measurement error in the CPI; the
inflation rate would need to have been underestimated by at least 50 percent to
reverse our conclusion.

A potentially important observation about the results in figure 1 is that the
poverty lines are found on a steep segment of the consumption distribution. This
is illustrated more clearly by the density function of consumption shown in
figure 2, which, for any given level of consumption, shows the slope of the
cumulative distribution function at that level. The poverty line is very close to
the mode, where the slope of the distribution function reaches its maximum.
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Table 1. Aggregate Poverty Measures, Indonesia, 1984 and 1987
t-statistic Decline,

Poverty, Poverty, for 1984-87 1984-87
Poverty measure (P,) and sector 1984 1987 differencea (percent)

Head-count index (e = 0) (percent)
Urban 10 percentb 12.08 7.32 14.35 39.40

(0.26) (0.21)
Urban 50 percentc 28.04 21.17 14.21 24.50

(0.36) (0.33)
Rural 39.43 26.80 35.77 32.03

(0.26) (0.23)
Totald 33.02 21.65 40.86 34.39

(0.21) (0.18)

Povertygap index (ce = 1) (percent)
Urban 10 percentb 2.68 1.25 17.70 53.36

(0.07) (0.05)
Urban 50 percentc 7.31 4.67 14.21 36.11

(0.12) (0.09)
Rural 10.32 5.29 46.37 48.74

(0.09) (0.06)
Totald 8.52 4.22 51.63 50.47

(0.07) (0.05)

Distributionally sensitive index (ci = 2)e
Urban 10percentb 0.92 0.33 15.61 64.13

(0.03) (0.02)
Urban 50 percent' 2.78 1.50 17.84 46.04

(0.06) (0.04)
Rural 3.86 1.57 44.50 59.33

(0.05) (0.02)
Totald 3.17 1.24 49.38 60.88

(0.03) (0.02)

Note: The poverty index for the total population is P. = S Pa,_ ; and for each sector i as
n

P.,= 9 ) T, where ni = the population of sector i, q1 = the number of poor individuals in

sector i; z = the poverty line; g,1 = z - yj, the poverty gap, where yij is the consumption per capita of the
jth household in sector i. A higher ci indicates that the measure is more sensitive to lower consumption
among the poor. See equations 2 and 3 in the text. Numbers in parentheses are standard errors (s.e.).

a. t = (P`87 - P84)/standard error of (Ps87 - Pa4). All differences are statistically significant at the 1
percent level.

b. Assumes that the cost of living, and hence the poverty line, in urban areas is 10 percent higher than
in rural areas.

c. Assumes that the poverty line in urban areas is 50 percent higher than in rural areas.
d. Using the 10 percent higher poverty line for urban areas.
e. The calculated values of P2 have been multiplied by 100.
Source: Authors' calculations based on data tapes from the National Socioeconomic Surveys, Central

Bureau of Statistics, government of Indonesia. Calculations for the t-statistics are based on Kakwani's
(1990a) standard errors.
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Figure 1. Distribution of Consumption, Indonesia, 1984 and 1987
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Note: Each point on the curve shows the percentage of people living in households consuming less than
the amount on the horizontal axis. Consumption is given in 1984 urban prices.

Source: Authors' calculations based on data from the National Socioeconomic Surveys, Central Bureau
of Statistics, government of Indonesia.

This has two implications of interest here. First, estimates of the head-count
index of poverty will be particularly sensitive to the exact location of the poverty
line, as our comparison of the urban poverty lines at 10 and 50 percent cost-of-
living differentials in table 1 has suggested. Second, measured levels of poverty
will be very responsive to horizontal shifts in the distribution of consumption. If
the poverty line is at the mode of per capita consumption, the response of the
head-count index to an additive gain or loss at all consumption levels will be at
its maximum. As the results of the following section will demonstrate, the
response of poverty in Indonesia to shifts in consumption in the form of distribu-
tionally neutral changes in the mean was also high in the mid-1980s. This is a
factor in understanding how recent economic growth has affected poverty.

Is our qualitative result on the change in poverty over this period robust to the
choice of an indicator of the standard of living? Three alternative standards will
be considered: income, food expenditure share, and caloric intake.

Figure 3 gives the distributions of household income per person, again in 1984
urban prices. A comparison of the entire frequency distribution again reveals
that the first-order dominance condition holds. No matter where one draws the
poverty line, or what poverty measure one uses (within a broad class), aggregate
poverty (measured in terms of income) unambiguously fell between 1984 and
1987. This conclusion is also robust to substantial measurement error in the CPI.

In view of the problems of comparing surveyed consumption and income
levels over time, we consider the share of total household consumption expendi-
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Figure 2. Densities of Consumption, Indonesia, 1984 and 1987
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Note: The curve shows the slope of the corresponding distribution function in figure 1 at each
consumption level.

Source: Authors' calculations based on data from the National Socioeconomic Surveys, Central Bureau
of Statistics, government of Indonesia.

Figure 3. Distribution of Income, Indonesia, 1984 and 1987

100 1

8 0 -

,4 20 0

3 7 11 15 19 23 27 31 35 39 43 47 51 55 59

Monthly income per person (thousands of rupiah)

Note: Each point on the curve shows the percentage of people with household income per person less
than the amount on the horizontal axis. Income is given in 1984 urban prices.

Source: Authors' calculations based on data from the National Socioeconomic Surveys, Central Bureau
of Statistics, government of Indonesia.
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tures devoted to nonfood goods. This is generally found to be a monotonically
increasing function of real consumption and is thus a good indicator of real
consumption levels. That function will only be the same, however, for house-
holds which are homogeneous in relevant respects-the real consumption level
corresponding to a given food share will generally vary according to relative
prices, demographic factors, and tastes. Differences in relative prices and (possi-
bly) tastes between urban and rural areas could well be the most important
factor influencing measured differences in food shares across households in
Indonesia. For this reason we will consider urban and rural areas separately.

Figure 4 gives the cumulative frequency distributions of the share of nonfood
goods in total consumption for urban and rural areas in 1984 and 1987. First-
order dominance still holds up to high levels of nonfood shares, so a wide range
of poverty lines and measures will continue to indicate a decrease in poverty in
both sectors over this period. The proportion of the rural population with a
food share in excess of 75 percent fell from 39.2 percent in 1984 to 35.8 percent
in 1987, whereas for the urban sector it fell from 10.5 to 8.5 percent. The
decline in poverty is not nearly as dramatic as that suggested by the cPI adjusted
consumption and income data, but it is still evident in the decline in food shares.

Did undernutrition also diminish? The SUSENAS tapes provide estimates of
household calorie intakes, obtained by applying caloric unit values to the quan-
tities consumed of 170 foods and beverages. The survey probably underesti-
mates calorie intakes, because it does not survey the quantities of foods eaten

Figure 4. Share of Nonfood Consumption in Total Consumption Expenditure
for Rural and Urban Households, Indonesia, 1984 and 1987
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Source: Authors' calculations based on data from the National Socioeconomic Surveys, Central Bureau
of Statistics, government of Indonesia.
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away from home (Van De Walle 1988). This need not invalidate use of the
SUSENAS for comparing calorie intake distributions over time. For example, if a
constant proportion of calorie intake is obtained away from home, then first-
order dominance of one distribution of measured intakes over another would
also imply dominance for the (unobserved) true distributions. Furthermore,
because real food expenditures at all levels rose over this period, it seems likely
that calorie intakes from food eaten away from home would also have increased
for the undernourished (Ravallion 1990). An improvement in the distribution of
calorie intakes in the SUSENAS data would then imply an improvement in the
underlying true distribution.

The distribution of measured caloric intake per person for 1987 lies below
that for 1984 up to a high intake level (see figure 5). Only among the upper 9
percent of the population was intake higher in 1984. First-order dominance thus
holds up to high caloric norms. The second-order dominance condition dis-
cussed in section I holds over the entire distribution. Thus a broad class of
undernutrition measures would show an improvement whatever the underlying
distribution of caloric requirements. These results also hold in both urban and
rural areas.

IV. DECOMPOSITIONS OF INDONESIA'S PROGRESS IN ALLEVIATING POVERTY

We now examine some of the factors which contributed to the measured
decline in poverty. The relative sectoral shares in poverty and the relative

Figure 5. Distribution of Caloric Intake, Indonesia, 1984 and 1987
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changes in the mean and distribution of consumption expenditure are analyzed
using the decomposition formulas developed in section II. We also consider the
influence of initial poverty conditions on the potential for alleviation.

The results of section III indicate significant poverty alleviation between 1984
and 1987 in both urban and rural sectors. There was also a shift in population
over the period, with a declining share of the population residing in the poorer
rural sector (down from 76.5 percent in 1984 to 73.6 percent in 1987). What
was the relative contribution of these factors to the reduction in poverty?

Table 2 gives the urban-rural sectoral decomposition of the change in aggre-
gate poverty derived from equation 4. For all measures, both population shifts
and gains to the urban and rural sectors alleviated aggregate poverty, and these
improvements were dampened only slightly by the negative interaction effect.
The gains to the rural sector accounted for the vast majority of aggregate pov-
erty alleviation. For the P2 poverty measure, which attaches greater weight to
the poverty gap of the poorest of the poor, the gains to the rural sector repre-
sented more than 90 percent of the aggregate gain.

In light of this result we investigated further the distribution of gains within
that sector. For this purpose, all households were classified by their principal
source of income among twenty-one distinct sources for each sector. The poorest
rural groups-farm laborers and self-employed farm households-which ac-
counted for only 11 and 57 percent of all rural persons, respectively, accounted
for 17 and 61 percent of the aggregate drop in poverty according to the P.
measure (Huppi and Ravallion 1990).

Turning to the growth-equity decomposition (equation 5), we find that the

Table 2. Decomposition of Change in Poverty into Intrasectoral Effects,
Intersectoral Population Shifts, and Their Interaction between 1984
and 1987, Indonesia
(percentage of total poverty reduction)

Components of Poverty Alleviation
Intrasectoral Effects Intersectoral Interaction

Poverty measure Urbana Rural population shifts effect

Head-count index (a = 0) 9.83 84.99 7.05 -2.02

Povertygapindex(c = 1) 7.81 89.50 5.21 -2.45

Distributionally sensitive index
(a = 2) 7.18 90.78 4.46 -2.58

Note: The poverty meaures are calculated for the total population as P. P= n, i = u, r; and for
1 n= 

each sector i as P, = - t ("2) where ni = the population of sector i, q, the number of poor in-

dividuals in sector i; z =the poverty line; gij = z - yij, the poverty gap, where yij is the consumption per
capita of the jth household in sector i. A higher a indicates that the measure is more sensitive to lower
consumption among the poor.

a. 'I'he urban population as a share of the total was 0.235 in 1984 and 0.264 in 1987 (see equation 4 in
the text).

Source: Authors' calculations based on data tapes from the National Socioeconomic Surveys, Central
Bureau of Statistics, government of Indonesia.
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period 1984-87 saw a simultaneous increase in mean consumption and a reduc-
tion in the overall inequality of consumption, in both urban and rural sectors.
The three-year growth rate in urban consumption implied by the SUSENAS data
was 12.1 percent, whereas the rural rate was 14.6 percent. Table 3 gives cumula-
tive shares of consumption by decile for each year. The 1987 Lorenz curves
unambiguously dominate those for 1984 in both sectors and nationally. Thus all
well-behaved inequality measures will indicate a reduction in inequality over the
period. The aggregate Gini index dropped from 0.331 in 1984 to 0.321 in 1987.

Table 4 gives our estimates of the relative contributions of growth and greater
equity to poverty alleviation using the decomposition formula in equation 5.1 In
all cases considered in table 4, most of the reduction in poverty can be attributed
to higher mean consumption at a given distribution of consumption. The contri-
bution of greater equity (the upward shifts in the Lorenz curve) increases with a,
the value of which rises with the weight given to the poorest of the poor.

Because increases in mean consumption are so important in poverty allevia-
tion, the point elasticity of poverty with respect to distributionally neutral
growth is also of interest. For the head-count index, this elasticity is simply the
elasticity of the cumulative distribution function when evaluated at the poverty
line. Following Kanbur (1987) and Kakwani (1990a), we can derive the elastic-
ity with respect to the mean of the entire P,> class of poverty measures; that
elasticity is given by:

= y = J(z) < 0 (for a = 0)
(6) P-

a1 - p- 5') < 0(for a 21)

where f(z) denotes the probability density of consumption at the poverty line z.
This also has to be estimated; nonparametric methods were used, details of
which are given in Ravallion and Huppi (1989).

All poverty measures are found to respond elastically to higher mean con-
sumption, holding the Lorenz curve constant (table 4). For a given poverty line
and sector, the growth elasticity is highest for the distributionally sensitive meas-
ure of poverty and lowest for the head-count index.

The growth elasticity of poverty is a function of the parameters of the underly-
ing consumption distribution. Consider first mean consumption. By differentiat-
ing equation 6 with respect to the mean t, we obtain:

d__ _ ~~27< 0 (for a = °)
(7) J A

('?l- -1)p- (forae 2 1)

1. Three Lorenz curve specifications were tested (Kakwani-Podder, Kakwani, and elliptical). The
Kakwani model gave the best fit in the lower half of the distribution and so was preferred (see Ravallion
and Huppi 1989).
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Table 3. Distribution of Household Consumption Expenditure: Lorenz Curve
Values, Indonesia, 1984 and 1987
(cumulative percentage shares)

Urban Rural Total
Population decile 1984 1987 1984 1987 1984 1987

10 3.23 3.46 3.77 4.26 3.40 3.78
20 7.88 8.15 8.99 9.81 8.14 8.77
30 13.54 13.84 15.18 16.21 13.82 14.59
40 20.15 20.54 22.25 23.42 20.42 21.20
50 27.76 28.05 30.28 31.46 27.97 28.73
60 36.46 36.74 39.35 40.44 36.62 37.27
70 46.51 46.81 49.65 50.59 46.57 47.10
80 58.38 58.69 61.50 62.25 58.40 58.76
90 73.47 73.58 76.06 76.42 73.31 73.48

Gini index 0.333 0.329 0.293 0.277 0.331 0.321

Source: Authors' calculations based on data tapes from the National Socioeconomic Surveys, Central
Bureau of Statistics, government of Indonesia.

Table 4. Decomposition of Changes in Poverty Measures into Consumption
Growth and Redistribution Effects, Indonesia, 1984-87
(percentage of total poverty reduction)

1984
Higher consumption
mean Change in point elasticity

Poverty measure and sector consumption' distributionb Residual of pac

Head-count index (a = 0)
Urban 78.25 18.29 3.46 -3.27
Rural 82.97 7.72 9.31 -2.00
Total 86.12 6.43 7.44 -2.05

Povertygap index (oa = 1)
Urban 65.81 38.43 -4.24 -3.51
Rural 69.82 30.23 -0.05 -2.82
Total 72.82 26.93 0.25 -2.88

Distributionally sensitive index (a = 2)
Urban 56.07 53.63 -9.71 -3.83
Rural 64.11 43.14 -7.25 -3.35
Total 66.81 39.93 -6.74 -3.38

Note: The poverty measures are calculated for the total population as P. = n P,, i = u, r; and for
1 q2 i=

eachsectoriasP,,i= Wi E (zi) , where n, = the population share of sector i; qi = the number
j=1

of poor individuals in sector i; z = the poverty line; gj, = z - yj, the poverty gap, where y, is the
consumption per capita of the jth household in sector i. A higher a indicates that the measure is more
sensitive to lower income among the poor.

a. (p87* - P84)/(P87 - P84).
b. (pI7`# - P~84)/(P.87 - P84).
c. ', = - zf(z)/Po < O (for c = 0), or, fora 2e1, 1,, =a (I - P,, /P,) < 0.
Source: Authors' calculations based on data tapes from the National Socioeconomic Surveys, Central

Bureau of Statistics, government of Indonesia; estimates of Lorenz curves and consumption density from
Ravallion and Huppi (1989).
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The last derivative is not necessarily negative for all a > 1, though it is found to
be so for a = 1, 2 (table 4). This result can be interpreted as an acceleration
effect of growth on poverty; a higher level of mean consumption implies a more
elastic response of poverty (in absolute value) to further growth. And, con-
versely, at low average consumption, higher growth rates will be needed to
achieve the same proportionate poverty alleviation impact.

Under plausible assumptions about how distribution has shifted over time, it
can also be shown, for these data, that the (absolute) elasticity of the FGT class of
poverty measures with respect to the mean (again holding the Lorenz curve
constant) is a monotonically decreasing function of the initial Gini measure of
inequality.2 Differentiating equation 6 with respect to the Gini coefficient, G, it
can be shown, analogously to equation 7 that:

--G - > 0 (for a = 0)

(e C-e aPt- > 0 (for a 2 1)
GP,,

where e<> denotes the elasticity of the P,n poverty measure to the Gini coefficient.
Indonesia had experienced sustained growth and reductions in overall in-

equality for many years before the adjustment period. Our results suggest that
both growth in mean consumption and the reduction in inequality before the
adjustment period would have increased the elasticity of aggregate poverty to
further growth. It can thus be argued that a history of fairly equitable growth
allowed the pace of poverty alleviation to be maintained with lower growth rates
during the adjustment period.

V. ALTERNATIVE ASSESSMENTS

If growth rates in mean real consumption have been overestimated, the
methods we have used so far will have overestimated poverty alleviation in
Indonesia. Here we consider two alternative assumptions.

The first assumes a rural rate of inflation above the cpi (which is constructed
for urban areas). We know from the dominance analysis in section III that the
conclusion that poverty declined would be robust to substantial measurement
error in the price deflator. But it may be illuminating to examine the quantitative
effect on the estimated measure of poverty of assuming a rural inflation rate of,
say, 5 percentage points (over three years) above the cpi (table 5). Under this

2. This assumes that the Lorenz curve shifts such that L87(p) - L8
4(p) is directly proportional to

p - L8 4(p), where Lt(p) denotes the Lorenz curve for date t (Kakwani 1990a). If so, a decrease in the Gini
coefficient will reduce the measure of poverty for a broad class of additive measures if the poverty line is
less than the mean. Ravallion and Huppi (1989) show that this assumption holds well for these data.
Then the elasticities eO = %0(z - g)/z and e = ,? + C1,ZP,_, /(zP,) for a 2 1, and it is readily verified that
the elasticity of poverty with respect to the Gini coefficient is positive: aq, I aG > 0 (all a) for these data.
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Table 5. Measured Poverty Levels under Alternate Rates of Inflation
and Consumption Growth
(percent)

1987

National accounts
1984 estimate, Rural inflation growth rates with

Poverty measure SUSENAS SUSENAS 5 percent SUSENAS Lorenz
and sector data data higher curves

Head-count index (a = 0)
Urban 12.08 7.32 7.32 9.56
Rural 39.43 26.80 31.01 34.28
Total 33.02 21.65 24.75 29.07

Poverty gap index (ax = 1)
Urban 2.68 1.25 2.68 1.67
Rural 10.32 5.29 6.46 7.45
Total 8.52 4.22 5.46 6.29

Distributionally sensitive
index (a = 2)

Urban 0.92 0.33 0.92 0.48
Rural 3.86 1.57 1.98 2.35
Total 3.17 1.24 1.70 1.92

Note: The poverty meaures are calculated for the total population as P,, = Pa, n' i = u, r; and for
n

each sector i as PFj = - , where ni = the population of sector i, q, = the number of poor in-
n ~7z

dividuals in sector i; z = the poverty line; g,, = z - yij, the poverty gap, where yij is the consumption per
capita of the jth household in sector i. A higher ot indicates that the measure is more sensitive to lower
income among the poor.

Source: Authors' calculations based on data tapes from the National Socioeconomic Surveys, Central
Bureau of Statistics, government of Indonesia; national accounts consumption growth rates are from

World Bank estimates; estimates of Lorenz curves from Ravallion and Huppi (1989).

higher assumed rate of inflation, measured levels of poverty in 1987 were 9
percent higher for the head-count index and about 15 percent higher for the
poverty gap and distributionally sensitive indexes (though the 1987 levels were
still between 25 and 45 percent lower than the estimated levels for 1984).

The second case is based on the slower real growth rate implied by the
national accounts. We simulated the consumption distribution that would have
held in 1987 if mean consumption grew from its 1984 level at a rate indicated by
the national accounts (5 percent over the three years according to World Bank
estimates) while the Lorenz curve implied by the 1987 SUSENAS was maintained.
Thus the SUSENAS data is only used to assess how relative inequalities changed
over the period. Under this assumption of lower consumption growth, poverty
in 1987 as measured by the three indexes was 21 to 51 percent higher than
estimated using the SUSENAS growth rate (table 5). But once again, the estimates
still showed a 12, 26, and 39 percent decline in poverty from 1984 to 1987 for
the head-count, poverty gap, and distributionally sensitive measures,
respectively.
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Note that these last calculations assume that the higher growth rate implied by
the SUSENAS data is not the outcome of sampling bias in the 1987 survey;
undersampling of the poor in 1987 (relative to 1984) would clearly lead to
overestimation of the growth rate. The effect of any undersampling on the
Lorenz curve is ambiguous, but it is probable that such sampling bias would
result in an underestimation of poverty in 1987. We have no basis for system-
atically assessing this possibility, though with such a large sample size and a
well-established and sound sampling methodology, a significant bias in the ag-
gregate Lorenz curve seems unlikely.

VI. IMPLICATIONS FOR FUTURE POVERTY ALLEVIATION PROSPECTS

Some aspects of the methodology used here can throw light on the potential
for future reductions in poverty in Indonesia. We can use our 1987 results to
estimate the elasticities of poverty to any future distributionally neutral growth
in mean consumption. We find that the 1987 growth elasticities are even higher
than those for 1984. For example, our estimate for the 1987 elasticity of the
poverty gap measure is -4.1, as compared with -2.9 for 1984 (table 4); and
for the distributionally sensitive measure it is -4.8 for 1987, versus -3.4 for
1984. Furthermore, recent national accounts data suggest that growth rates of
real consumption per capita have increased since the 1984-87 period. Both the
higher growth elasticities of poverty and the higher consumption growth rates
imply increasing poverty alleviation through any distributionally neutral growth
after 1987.

In the 1984-87 adjustment period, Indonesia's consumption growth was
maintained at the expense of investment. Sustainable future consumption
growth will clearly require that investment be revived. Furthermore, the poten-
tial reduction in poverty from even substantial consumption growth may not
materialize if it is accompanied by a deterioration in overall equity. The deterio-
ration in equity needed to reverse the gains from growth may be quite modest.
To illustrate, we have estimated the poverty measures resulting from 5 and 10
percent increases in mean consumption after 1987, assuming first that the 1987
Lorenz curve holds, and second, that inequality increases to its 1984 level (the
national Gini index would rise from 0.321 to 0.331-table 3).

We find that the aggregate head-count index would fall from 21.7 percent to
19.3 percent as a result of a distributionally neutral 5 percent increase in real
consumption per capita after 1987 (see table 6). If, however, the same increase
in the mean were associated with a return to the less equitable 1984 Lorenz
curve, the resulting head-count index would be 21.1 percent, only slightly lower
than its 1987 level. Furthermore, the same comparison using the distributionally
sensitive poverty measure indicates that poverty would increase. Given a 10
percent increase in the mean, the head-count and poverty gap measures would
generally be lower even if inequality increases to its 1984 level, although this is
not true for the distributionally sensitive poverty measure.
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Table 6. Projected Levels of Poverty Given Increased Mean Consumption
under Alternate Assumed Distributions, Indonesia, post-1987
(percent)

5 percent increase 1 0 percent increase
in mean real in mean real
consumption consumption

Poverty measure No change Increased No change Increased
and sector 1987 in distributiona inequalityb in distributiona inequalityb

Head-count index
(a = 0)

Urban 7.32 5.83 6.99 4.65 5.82
Rural 26.80 23.24 25.73 19.84 22.65
Total 21.65 19.29 21.07 16.48 18.49

Poverty gap index
(a = 1)

Urban 1.25 0.95 1.40 0.74 1.16
Rural 5.29 4.34 5.82 3.52 4.94
Total 4.22 3.48 4.63 2.79 3.90

Distributionally
sensitive index (a = 2)

Urban 0.33 0.27 0.50 0.22 0.42
Rural 1.57 1.27 2.00 0.98 1.67
Total 1.24 0.93 1.53 0.72 1.26

Note: The poverty meaures are calculated for the total population as P. = E P,- i u, r; and for
=I n

each sector i as Pi= w 9 ) ,where ni = the population share of sector i; q, = the number
n j. r,

of poor individuals in sector i; z the poverty line; g,j = z - yij, the poverty gap, where yij is the
consumption per capita of the jth household in sector i. A higher a indicates that the measure is more
sensitive to lower income among the poor.

a. Assumes 1987 Lorenz curve.
b. Assumes 1984 Lorenz curve.
Source: Authors' calculations based on data tapes from the National Socioeconomic Surveys, Central

Bureau of Statistics, government of Indonesia; estimates of the Lorenz curves from Ravallion and Huppi
(1989).

Is inequality likely to have deteriorated since 1987? The sharp increase in rice
prices during 1987 and 1988 (associated with poor harvests and a reluctance by
the government to import rice) is probably the main recent event which could
have threatened continued poverty alleviation, although its effect on aggregate
poverty is not obvious. Even if rice price increases were fully passed on to the
incomes of rice producers, evidence from Java for 1981 (Ravallion and Van De
Walle, forthcoming, a) suggests that all distributionally sensitive measurements
of poverty would show an increase with higher rice prices. The effects are
ambiguous for measures of poverty which are not sensitive to the welfare of the
poorest of the poor. It remains to be seen whether adverse effects on the poor of
changing relative prices have been sufficiently large or persistent to seriously
jeopardize continued poverty alleviation through growth in Indonesia.
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VII. CONCLUSIONS

The measurement of poverty at one point in time is fraught with difficulty,
and the comparison of poverty levels at two points in time adds even further
problems. We have described a number of tools for empirical analysis which
allow researchers to test the sensitivity of poverty assessments to measurement
assumptions, and to decompose observed changes in aggregate poverty, so as to
assess their sectoral, demographic, and distributional composition, and their
possible future evolution. We have based poverty measures on distributions of
household consumption per person, adjusting for inflation using the consumer
price index, though modifying the underlying expenditure weights to accord
more closely with the spending patterns of the poor. We have drawn on the
recent literature on poverty analysis to analyze a range of poverty measures,
using dominance conditions to rank the distributions of living standards.

We conclude that aggregate poverty in Indonesia decreased over the 1984-87
period for both urban and rural areas according to comparisons of both income
and consumption distributions. For a range of commonly assumed poverty lines
for Indonesia, the magnitude of the decline in poverty over the period is impres-
sive. For the most widely used poverty measure, the head-count index, the
percentage of the population identified as poor fell from 34 percent in 1984 to
22 percent in 1987. Such estimates can be quite sensitive to how poverty is
measured, however, and particularly to the choice of a poverty line. In the
Indonesian case, for example, where the commonly used poverty line lies near
the mode of consumption distribution, slight shifts of the distribution, or slight
errors in measuring the poverty line, will produce large changes in measured
levels of poverty when using the head-count index. The quantitative result is
similarly sensitive to possible errors in the estimated rate of growth of real mean
consumption or the relevant rate of inflation for the rural poor. Using the lower
growth rate of private consumption derived from national accounts data, meas-
ured poverty fell by 12 percent from 1984 to 1987, rather than the 25 percent
reflected in the SUSENAS data.

We also find that poverty declined over the period for a very broad class of
poverty measures and a wide range of poverty lines. Indeed, in the Indonesian
case this conclusion would hold even if one allowed the poverty line to be
anywhere between the lowest and highest consumption levels! The assumed rate
of inflation would have to be implausibly high or the growth rate in mean
consumption implausibly low, in our view, to alter the conclusion that poverty
decreased.

Although the caloric intake data is less than ideal (with underestimation being
likely at both dates), there is strong evidence that the extent of undernutrition
also fell significantly. This holds for both urban and rural sectors over a very
wide range of alternative measures of undernutrition, and it holds for any (un-
known) interpersonal distribution of nutritional requirements, provided that
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this did not also change over the period. The improvement was particularly
marked at low calorie intakes.

In summary, although legitimate doubts can be raised about the size of the
changes involved, the analytical techniques adopted allow us to reach the unam-
biguous conclusion that poverty and undernutrition in Indonesia continued to
decline during the difficult period of the 1980s.

We also presented and applied techniques that allow one to quantify some of
the factors underlying the changes in aggregate poverty using two methods of
decomposition, one according to sectors, the other according to distributional
parameters. The sectoral decomposition of the change in aggregate poverty
indicates that gains to the rural sector were very important, particularly for the
poorest of the poor. Gains to the urban sector and population shifts from the
rural to urban sector contributed to poverty alleviation, but were quantitatively
less important than the direct gains to the rural poor. We also found that both
increases in average real consumption (holding relative inequalities constant)
and a modest improvement in overall equity contributed to poverty alleviation.
The growth in average consumption was quantitatively more important than
improvements in equity, although less so for the preferred, distributionally sensi-
tive poverty measure.

Further research is required to uncover the causes of Indonesia's success in
poverty alleviation during an adjustment period that could have worsened the
lot of the poor. Some possible clues can be identified here. Continued growth in
average real private consumption despite the cuts in government expenditure
during the period appears to have been possible, at least in part, because govern-
ment investment spending bore the brunt of the cuts. And where government
consumption was cut, programs which were of greatest benefit to the poor were
protected. Because of the predominance of poverty in the rural areas, the gains
to the rural farm sector were crucial, and so policy adjustments favoring that
sector, such as the devaluations of the exchange rate, probably were important.
Indonesia's recent economic history also played a role. By the mid-1980s, past
growth with relatively low and decreasing inequality allowed seemingly small
improvements in the distribution of consumption to generate a relatively large
decline in aggregate poverty. Thus Indonesia's recent economic history created
favorable conditions for maintaining the country's success in reducing poverty
during an adjustment period, provided that at least modest and equitable
growth in private per capita consumption could be maintained.
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Introduction: Agricultural Taxation and
Land Rights Systems

Karla Hoff

In the rural sector of developing countries, imperfections in risk and land mar-
kets and the limited number of market transactions that can give rise to tax
valuation are important constraints on tax policy and economic efficiency. One
of the challenges of development economics is to design policies that economize
on information costs and that build on the comparative advantages of, and
complementarities between, state and private actions in mitigating market
failures.

These objectives frame the symposium that follows on land taxation and land
policies. The symposium focuses on the following policy questions:

* How should the absence of perfect risk markets and the informational
requirements of land taxation affect the design of taxes in the rural sector
(issues addressed in the articles by Hoff and Skinner)?

* Under what conditions will government intervention in customary or extra-
legal land rights systems increase welfare (as examined in the articles by
Feder and Feeny and Migot-Adholla and others)?

I. AGRICULTURAL LAND TAXATION VERSUS OUTPUT TAXATION

In most developing countries, private institutions for spreading and pooling
risks are localized and fragmented. And government attempts to provide general
crop insurance have not been successful because it is so difficult to monitor
farmers' care of their crops (Newbery 1989).

The imperfections in insurance institutions have significant implications for
tax policy. Traditional theory would argue that lump sum land taxes are an ideal
tax on efficiency grounds. The article by Hoff, however, demonstrates that if
risk markets are imperfect, government should use a portfolio of taxes including
low output taxes.

Karla Hoff is in the Department of Economics at the University of Maryland, College Park. The author
would like to acknowledge her debt to Avishay Braverman for initiating and organizing the conference
from which the articles in this symposium issue were selected.
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The intuition behind this result is straightforward. An output tax is implicitly
a tax on a farmer's average output and an insurance policy providing for a
payment from government to farmer in bad years (when output is below aver-
age) and an insurance premium from farmer to government in good years. An
output tax thus imperfectly substitutes for missing risk markets. It reduces both
the aggregate amount of risk in the economy through risk pooling and the
aggregate cost of bearing a given risk through risk spreading. It is shown that for
a sufficiently small output tax, the welfare gain from the insurance will always
exceed the loss due to the distortion of the output price. This means that there is
always an optimal output tax that is positive. This result generally holds even if
the land tax is indexed to regional output or land is farmed under
sharecropping.

Imperfect risk markets undermine another standard result in tax analysis
regarding lump sum taxes (Hoff 1990). The New Palgrave states that "A feature
of lump sum taxation is that what taxpayers bear is exactly balanced (in mone-
tary terms) by what the fisc gains" (de V. Graaff 1987, pp. 251-52). For most
people, the smaller one's wealth, the higher his or her absolute cost of bearing a
given risk.1 This means that if risk markets are incomplete, a lump sum tax
program will increase the cost of risk to the taxpayers; there will be excess
burden. One can easily think of examples of other cases of excess burden arising
under lump sum taxes. If, for instance, small farmers are rationed in the credit
market, then a lump sum tax on farmers, by reducing the scope for self-finance,
will exacerbate the distortions in the credit market.

These are cautionary notes that argue, on efficiency grounds, against
regressive land tax-transfer systems and against exclusive reliance on land
taxation in the rural sector. They are not arguments in favor of the very low
reliance on land taxation and high reliance on output and trade taxes charac-
teristic of developing countries (Tanzi 1987). Skinner's simulations (this issue)
compare welfare under a pure output tax regime and a pure land tax regime. He
shows that a pure output tax regime is unlikely to Pareto-dominate a pure land
tax regime except for very high income uncertainty and low tax rates (see his
table 1).2

As is now increasingly emphasized, a discussion of alternative tax systems is
incomplete unless it includes administrative factors (Stern 1982; Slemrod 1990;
Besley 1989). Every tax has its own information requirements. Taxes on mar-
keted output economize on information: the tax collector requires knowledge
only of the farmer's marketed sales. Taxes on land, to be equitable, must be
based on land quality as well as acreage. Hence land tax administration entails
assessing the value of land parcels that, for many developing countries, more
likely than not have been obtained outside of formal market channels. (Evidence
on the low incidence of land sales in Sub-Saharan Africa is presented in Migot-

1. The simple analytics of the monetary cost of risk are summarized in Newbery (1989).
2. Skinner's simulations are based on the assumption that all output is marketed.
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Adholla and others, this issue.) The monetary cost of obtaining information on
land values reduces net government revenues from the land tax. Skinner notes
that "courts are often swamped by appeals from irate landowners. [It has been
suggested that] the administrative capability of the government is overwhelmed
if 5 percent of landowners appeal their tax assessment . . . [In one, possibly
extreme, case] the administrative cost of the Land Development Tax in Ban-
gladesh during the mid-1980s was more than half the tax revenue."

Any decision on the level of governmental outlays for land tax administration
has important effects on such a tax's progressivity. This is because errors in
assessment are likely to be regressive. Farmers with high-quality land have an
incentive to represent it as low-quality because it is difficult to impose large
penalties for underreporting-reasonable people may differ over the "true" value
of land. Skinner provides illustrative parameters under which the social cost of
raising an additional dollar from land taxes exceeds the social cost of raising an
additional dollar from output taxes. In optimal tax policy, as in optimal transfer
policy, there is a tradeoff between two evils: deadweight losses induced by
distortionary tax-transfer systems and administrative burdens and inequities
induced by nondistortionary systems.

II. LAND RIGHTS SYSTEMS

The last two articles in this symposium focus on the role of government in
facilitating the development of land markets and defining property rights. It has
been widely assumed that government reform of customary land rights systems
is needed, especially in Africa. For example, Robert Seidman, a leading scholar
in law and development, wrote: "Undoubtedly, the hardest single rub in all
African law lies between the norms of customary land tenure and the demands
for development" (Burg 1977, p. 525). Yet evidence is fragmentary on the extent
to which African customary land rights systems or, more generally, informal
systems of land tenure in fact do reduce productivity. An alternative view, set
forth in the article below by Migot-Adholla and others, is that Sub-Saharan
customary land rights systems have successfully adapted to increases in popula-
tion pressure and commercialization of agricultural outputs through a progres-
sive privatization of communal rights. In this view, the binding constraints on
African rural development are inadequate technology and limited access to
goods markets-not customary land rights systems.

To understand the relation between the last two articles in this symposium, it
is useful to characterize land rights systems according to two dimensions-
transferability of use rights and security of those rights. These two dimensions
are distinct. Tenure insecurity can arise under a regime of perfectly individu-
alized and marketable rights-because of a conflict in land documents or inade-
quate enforcement of those rights, for example. In an idealized African indige-
nous system, use rights are perfectly secure but cannot be transferred except
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through inheritance. In the idealized Western land rights system, all rights are
marketable and the security of rights is high.

Transferability of Land Rights

In most areas of developing countries land use rights are individualized, but a
user's freedom to transfer those rights may be limited. The source of such
limitations may be norms of customary land tenure or the absence of efficient
legal mechanisms for land transactions, such as titles and cadastral surveys.
Migot-Adholla and others find for Sub-Saharan Africa that "the distinguishing
feature of different tenure regimes . . . revolve[s] around restrictions on the
individual holder's ability to transfer land (only among family members, within
the lineage or community, or to outsiders; and with or without approval from
other lineage or community members), which also tends to coincide with the
mode of transmittal (inheritance, gifts or bequest, and sale)."

Their article uses cross-section evidence from Ghana, Rwanda, and Kenya in
1987-88 to examine whether restrictions on the transferability of land are a
constraint on productivity. Their finding is that, "controlling for differences in
land quality and household characteristics, our regression analysis indicates no
relationship between cross-sectional variations in land rights and productivity."
This suggests that indigenous institutions provide good substitutes for formal
property rights and enforcement mechanisms. The data also provide evidence
that Sub-Saharan land rights systems have autonomously evolved to allow
greater transferability of use rights where farm production has become
commercialized.

In those parts of developing countries where land markets are active, a set of
parallel markets-one legal and one extralegal-often exists. Land in the extra-
legal sector of the economy faces impediments to transfer to the legal sector. In
particular, those who have purchased land in the extralegal market are not able
to pledge their land as collateral to banks. In a study of farms in illegally
occupied forest reserves and on legally owned land in Thailand, the claims of
squatters were found to be fairly secure, and the percentage of farmers who had
obtained their land through market purchase was similar for the illegal and legal
farms (Feder 1989). The main difference between the two types of farmers was
that titled farmers had much greater access to institutional credit, and this
appeared to be the source of the difference in the land productivity of titled and
untitled farms.

Security of Land Rights

Security of land rights is a second dimension along which land rights systems
may be characterized. Land rights systems reflect the combined effect of rules,
the governmental order that gives them legitimacy, the administrative and judi-
cial institutions that enforce them, and the social norms that support them.
Looked at from this point of view, it is easy to see why land rights in many
developing countries are insecure: "In developing countries undergoing evolu-
tion in all three categories of institutions [constitutional order, institutional
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arrangements, and normative behavioral codes], there is the potential for a lack
of congruence among the three types of institutions. Thus although the formal
legal system may provide for alienability, the transfer of land to persons from
another clan or ethnic group may represent a violation of cultural norms. Sim-
ilarly, although the constitutional order may make provisions for private prop-
erty rights and there may formally be laws establishing such rights, the corre-
sponding registration and enforcement mechanisms may be largely absent"
(Feder and Feeny, this issue).

The obvious cost of insecurity of land rights is that it reduces farmers' invest-
ments in land and land's value as collateral. Feder and Feeny highlight a further
cost: insecurity of land rights distorts the price of land relative to capital. As
insecurity of land rights increases, farmers will invest less in both land and
capital used on land. But because the supply of agricultural land is highly inelas-
tic, the reduction in demand for land will be offset by a reduction in its price. At
the higher capital-land price ratio, the capital intensity of farming will fall. (Such
effects are fully traced through in a formal model in the appendix to Feder and
Feeny.)

Policy Measures

Governments have intervened extensively in land rights systems with the ob-
jective of increasing the marketability and security of land rights. Titling is one
of the most common methods for this purpose. Migot-Adholla and others pro-
vide striking evidence that titling is not effective, however, if a market in land
violates strong indigenous tenure systems. Kenya provides a test case for land
tenure reform because it is the only Sub-Saharan African country with more than
thirty years' experience with a national land registration program. Migot-
Adholla and others surveyed more than 100 land parcels in each of two tradi-
tional African farming areas in Kenya. In one area, 75 percent of the parcels
were titled but only 8 percent were deemed salable by the operator. In the second
area, only 14 percent were titled but 67 percent were deemed salable. Because
land rights systems depend on social norms, land titles alone do not create a
market. The Kenyan evidence suggests that in areas where strong indigenous
land rights systems exist that preclude marketability of rights, land registration
and titling programs will not be effective in shifting those systems toward the
Western model.

Where, however, land markets do exist, government has an indispensable role
in promoting transferability and security of land rights. Governments can do so
by recognizing the reality of extralegal markets and providing efficient mecha-
nisms for land transactions, such as registers, court systems, and regulations
concerning mortgages and leases.

Imperfections in Land and Credit Markets and the Dynamics of Inequality

We noted above that where land is transferable, landownership will be valued
not only for its yield, but also for the improvement in access to formal credit that
it affords. The pledging of land as collateral enhances the efficiency of the credit



90 THE WORLD BANK ECONOMIC REVIEW. VOL. 5, NO. 1

market. Surprisingly, it reduces the efficiency of the land market. Feder and
Feeny derive the collateral premium on land in a formal model; Feder (1989)
estimates its magnitude in Thailand. Because of the collateral premium, individ-
uals will not be able to buy land through assumption of debt, because the yield
from the land will not cover the market price. The converse result is also true:
individuals who are not rationed in the credit market will not wish to buy as
much land as they otherwise would. Recent work has begun to explore the
implications of such distortions on the dynamics of class formation and the
stability of redistributive land reforms (see Braverman and Stiglitz 1989 and
Carter 1989, and, for a contrasting view, Lanjouw and Stern 1989).

III. CONCLUDING REMARKS

The articles contained in this symposium provide insights into the conse-
quences for tax policy of risk market imperfections and of imperfect land valua-
tion. They also advance the debate on the scope for welfare-improving govern-
ment interventions in land rights systems. Governments, in general, have a
comparative advantage in increasing land rights security and the efficiency of
land transactions; the private sector has an indispensable role in creating the
normative behavioral codes that underlie land rights systems. Finally, by formal-
izing land rights systems in a way that is useful in empirical work, these articles
make contributions to methodology in the analysis of land rights systems.
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Land Taxes, Output Taxes, and Sharecropping:
Was Henry George Right?

Karla Hoff

Economists have generally argued that if a land tax is administratively feasible, then to
increase efficiency it should be used to the exclusion of output taxes. This article shows
that underlying this policy prescription is the assumption that institutions for pooling
and spreading production risks are perfect. When account is taken of the imperfections
in those institutions, some use of output taxes will be Pareto superior to a pure land tax
regime and may induce higher output, as well. Henry George was wrong! These results
generally apply even when the land tax is indexed to regional output, and when land is
farmed under sharecropping. Even in these cases, a move from a pure land tax to a mix
of land and low output taxes will reduce preexisting distortions in both consumption
and production arising from the imperfection in risk markets.

Economists have long argued that a tax on unimproved land is, on efficiency
grounds, an ideal tax. In developing countries where land rents are an important
source of rural income, a standard recommendation for increasing efficiency is
thus to use a land tax to the exclusion of agricultural output taxes. 1

This article will show that lying behind this policy prescription is an assump-
tion that landowners have sufficient access to market or nonmarket institutions
for the exchange of risks that they maximize their expected profits from produc-
tion, independent of risk aversion. For most developing countries this is an
extraordinary assumption. Rural financial markets generally provide only lim-
ited spreading and pooling of production risks (see, for example, Udry 1990,
and Siamwalla and others 1990), whereas these risks represent a large fraction
of landowners' wealth. Many studies attest to the role of nonmarket
institutions-marriage, remittances, patron-client relationships and tenancy-in
spreading and reducing risk; but despite such arrangements, farmer's production
decisions reflect risk aversion (see Rosenzweig 1988 and citations therein).

The main finding of this article (proposition 1; see below) is that some use of
output taxes will be Pareto superior to a pure land tax regime if institutions for

The author is at the University of Maryland, College Park. She is indebted to Timothy Besley, Angus
Deaton, Avinash Dixit, Joseph Stiglitz, and two anonymous referees for helpful comments.
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sharing production risks are imperfect.2 The result here is an application of the
theorem of the second best: that is, if some of the marginal conditions required
for efficiency cannot be met in an economy, then the other marginal conditions
may no longer be desirable.3 Unlike the model economy in which the classical
economists analyzed the effect of land and output taxes, a developing country is
hobbled by a limited set of institutions for risk sharing. An output tax alleviates
the consumption and production distortions which arise in the absence of a
perfect insurance market. For that reason, the introduction of a small output tax
will increase welfare. Henry George was wrong!

A second finding of this article (proposition 2; see below) is that there exist
plausible conditions under which an increase in output taxes, compensated by a
decrease in land taxes that keeps the farmer's welfare unchanged, increases his
labor supply. Under these conditions, the farmer's supply response to the de-
crease in risk will more than offset his supply response to the decrease in ex-
pected return.

In an economy with imperfect insurance markets, an output tax provides a
financial intermediation service. But why doesn't the market provide such ser-
vices? And what advantage does government have that enables it to provide
insurance-via output taxation-that other institutions cannot? Four responses
can be offered.

First, the random factors generating income risk are likely to be correlated
across farmers in a given region, so that rural financial markets that operate over
small geographical areas can provide only limited risk reduction. But if the cost
of monitoring and enforcement rises sufficiently steeply with distance, financial
markets that operate over large regions will not be profitable. Empirical evi-
dence from Africa and Asia suggests a high degree of geographical segmentation
in rural financial markets, even when government intervenes directly in those
markets (Udry 1990, Siamwalla and others 1990, Binswanger and Khandker
1989, and Feder and Feeny, this issue).

Second, adverse selection impedes private insurance. If private crop insurance
were offered, landowners that had low-quality land (land quality being un-
known to insurance agents) would buy the insurance in disproportionate num-
bers, drive up premiums, and make the insurance unattractive to the average
farmer (see Rothschild and Stiglitz 1976). Government, unlike the market, can
overcome the adverse selection problem by creating mandatory programs, in-
cluding tax policies.

Third, a low output tax plays less havoc with incentives than does a general
crop insurance program. Because it is so difficult. to monitor farmers' care of

2. Related results have been obtained for a wage tax in Eaton and Rosen (1980) and for an interest
income tax in Varian (1980). This article provides a proof that clarifies the basis for the kind of results
obtained in their papers.

3. A famous early demonstration of this point in the context of the debate over direct versus indirect
taxes is in Little (195 1, pp. 580-84). The classic reference is Lipsey and Lancaster (1956).
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their crops, general crop insurance has not been successful (Newbery 1989). An
anecdote cited in Newbery (p. 288) illustrates the incentive problem: "'It was
further alleged by villagers that some of the participants [in the Gujarat Crop
Insurance Scheme for Hybrid-4 Cotton] had avoided interculturing, weeding,
application of the last dose of fertilizers, etc., when they realized that they would
not obtain the expected [and insured for] yield."'

Fourth, government is usually in a better position than private insurers to
insure collective risks, such as drought, that directly affect a large proportion of
the rural sector. Through tax and debt policy and privileged access to interna-
tional capital markets, the scope of consumption smoothing that governments
can undertake across time periods is much greater than that possible in a private
financial market.

This article begins with a proof of propositions 1 and 2 for the case of owner-
operated farms. Section II extends proposition 1 to cover a land tax indexed to
the value of the region's aggregate harvest: it demonstrates that the Pareto-
efficient mix of an output tax and an indexed land tax will include the output
tax provided that farmers' output risks are not perfectly correlated. Section III
extends proposition 1 to farms under tenancy cultivation. Here taxes will affect
the contractual relations between landlords and tenants, but the Pareto effi-
ciency of a mix of low output taxes with the land tax remains robust.

1. A MODEL OF OWNER-OPERATED FARMS

Consider a family farm with acreage T. Output depends on T, the number of
family workers, L, the level of effort, e, supplied by each worker, and the
realization of a random variable, E, that reflects weather, pests, and other
shocks. Define units so that the expected value of the random variable, Ee, is 1.
The production function of the agricultural good is

Q = EF(eL,T)

Assuming constant returns to scale, output per unit of land, denoted by the
functionf( ), will depend only on the labor-land ratio:

(1) Q = eF (T, 1)-ef(-)

with f' > O, f" < 0, andf(O) = 0.
The family maximizes its joint expected utility, U. Define units so that L, the

number of family workers, is unity; and let output be the numeraire. Output is
taxed at rate r, and land is taxed at the per acre rate r. Thus family income after
taxes is

y = T[Ef (e) (1-7-T)- r].



96 THE WORLD BANK ECONOMIC REVIEW, VOL. 5, NO. I

Assume, for simplicity, that the disutility of labor effort, v(e), is independent of
income. The family chooses its labor effort to solve

max U = Fu(y)-v(e) (u' > O, u" < 0, v' > O, v" > O)
e

with first-order condition for an interior solution

(2) dU = E(u'E)(1 - r)f' - v'(e) = 0

and second-order condition

(3) A _ E(u'e)(1 -7T) - Eu"[(1 - )ef'-v" < 0

This model abstracts from the farmer's decisions other than his labor-leisure
choice, and also from all avenues that he might have to insure himself against
output risk. Obviously farmers do engage in consumption smoothing through
hoarding and credit markets (see Deaton 1989). My qualitative results will
depend only on the assumption that the opening of a perfect insurance market
would not be redundant, an assumption that I formalize below.

The Pareto-Efficient Mix of Land and Output Taxes

A simple way to test the Pareto efficiency of a tax regime is to ask whether
there exists a set of tax changes that would increase the social value of govern-
ment revenues and leave taxpayer expected utility unchanged at some initial
level, U. Results of such a test would be unaffected, and the notation simplified,
if we treat the case of N farmers, each of whom has land area T and identically
distributed shocks ei. In this case government revenues from the agricultural
sector are

G = T Lr e,f(-)+ N r]

Let the social value of government revenues be EW(G), with W' > 0 and W,
c 0. We assume that social valuation reflects individual valuations. The W(G)
function is intended to capture the notion that ultimately individuals are the
beneficiaries of government expenditures.

If a pure land tax regime is Pareto efficient, then the maximization of E W(G),

(4) maxEW T [Xif(l)+ N]r

subject to

(S) U=U

will have a solution at a point of no output taxes: r = 0.
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Note that along the constraint equation 5 we have

dU= a du + au dr + au de = O.

The value of the term aU/ae is zero because the farmer is optimizing with
respect to his effort choice (equation 2). Rearranging the above (and writing out
the partial derivatives of utility with respect to the two tax rates) yields the
expected-utility-neutral tax changes:

(6) _( ) E(u'e;) < 1.
k~d7iv - Eu'

The inequality in equation 6 means that to keep the farmer's welfare un-
changed after raising the expected output tax burden by, say, one dollar, it
suffices to reduce the land tax by less than one dollar. This is because an output
tax, falling most heavily on the farmer when his income is greatest and least
heavily when it is lowest, provides the farmer an insurance benefit. But is such
insurance Pareto efficient? It will be if such a change in the mix of output and
land taxes increases the social value of government revenues, E W( G).

Differentiating E W(G ) in equation 4 with respect to T and using equation 6 to
keep the farmer's welfare constant yields4

dE W [N _i E_u_E_

(7) N [ dTf TJEW'[ N Eu'l
+] EEu'E'

IdT~~ 1iq ,Et

The right-hand side above is the sum of two terms. The first term is the effect of
the transfer of risk. To see this, rearrange it as

N TfEW, I E' _ (uE)

The expression in brackets is the difference between the marginal social value of
the pooled risk and the marginal private value of each farmer's risk. The differ-
ence would be zero if a perfect market for production risks existed or if the
opening of a such a market would be redundant (as when remittances among
members of extended families provided perfect risk pooling and sharing). In
either case, each agent in the economy would exchange production risks until his
valuation of those risks at the margin was the same as that of any other agent.

But in an imperfect risk market, individuals will differ in their marginal valua-

4. The restrictions on the density function and preferences that guarantee that (del dt) I u defines the
farmer's choice of effort and that equation 4 is everywhere concave in r are summarized in Hart and
Holmstrom (1987, pp. 84-87).
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tions of risk. As long as the government's insurance opportunities exceed those
of individuals, the condition

(8) E(W WI ) E(W'ei) E(u'e1)
EW' EW' Eu'

will hold. The first inequality is strict if individual risks are less than perfectly
correlated. In that case, output taxes enable the rural sector to pool risks not
pooled in the market. Output taxation serves, in part, the need that would be
met by a crop insurance program, while avoiding the information problems
intrinsic to the operation of a private insurance market.

The second inequality in equation 8 incorporates the presumption that gov-
ernment (i) has privileged access to international financial markets, (ii) can
spread rural risks to the urban sector by domestic spending policy, and/or (iii)
can spread risk across time through domestic debt and tax policy. The govern-
ment resource constraint for the rural sector is not its revenues from the rural
sector in any year, but an amount that reflects the tax capacity of both rural and
urban sectors over the medium or long term. Thus, the benefit function W(G)
should display significantly less risk aversion than the farmer's utility of income
function, u(y).

Finally, the role of government in financing public investment goods would
also tend to ensure that the second inequality is strict. To see this, let K represent
public investment. Most simply, suppose that farmer's welfare is

U(y,e,K) = Eu(y) - v(e) + O(K), with O' > 0 and &' < 0

and assume that W(G) depends linearly on the ¢(K) functions of the agents in
the economy. The capital stock in any period depends on the stock in the
previous period plus the change arising from new government spending. If this
change is a small part of the total, then the social benefit function W(G) will be
approximately risk neutral. A single strict inequality in equation 8 is necessary
and sufficient to make the first term in equation 7 strictly positive.

The first term in equation 7 reflects the direct benefits of risk pooling and risk
spreading, whereas the second term reflects the incentive effects of the output
tax. Government is concerned with how a change in output tax rate will affect
effort and, hence, output tax revenues. Starting from a pure land tax regime, the
government initially is collecting no money from output taxes and therefore is
not concerned with the change in effort. The second term vanishes. Hence,
(dEW/dT (G)) I u r=O > 0, which proves

Proposition 1. If farms are operated by landowners and the opening of a
perfect risk market would not be redundant, then the Pareto-efficient tax
structure will entail a positive output tax.

Proposition 1 holds independent of the level of government revenues, G. It
applies equally to a tax on marketed, exported, or total output, because in any
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of these cases the insurance benefit of the tax (the first term in equation 7) is the
only first order effect at T = 0. It also applies where effort is provided by hired
labor, as can be easily verified.

It is tempting to call the second term in equation 7 the "distortion" in the
effort-leisure tradeoff caused by the output tax. In general this is not correct.
The sign of the second term is the same as the sign of Tde/dI -U. As I show in the
next section, there exists a set of reasonable conditions under which this term is
strictly positive-which means that an increase in the output tax rate increases
expected output. Under those conditions, incremental substitution of an output
tax for a land tax will reduce not only distortions in the allocation of consump-
tion, but also distortions in the labor-leisure tradeoff arising from imperfections
in the risk market.

In a set of simulations that take account of consumption but not production
benefits from risk pooling, Jonathan Skinner (in this issue) finds that a pure
output tax regime Pareto-dominates a pure land tax regime for sufficiently
highly risk-averse taxpayers.

Equation 7 provides a simple condition characterizing the optimal mix of land
and output taxes. Because (dEW/ dT)U = 0 is necessary for Pareto efficiency, the
Pareto efficient tax mix has the property that

(9) f- [de] Eu'Ei/Eu'
Tf LdrT = W, - e,

E i= N)

From equation 8, the right-hand side of equation 9 is strictly positive for T < 1.
Hence equation 9 implies that to achieve the optimal mix of output and land
taxes, a government will set the output tax sufficiently high to make T(de/ dT)u
< 0. At the optimum, the insurance benefits of an increase in the output tax (the
right-hand side of equation 9) are just offset by the loss in government revenues
arising from the discouragement of effort (the left-hand side of 9).

The Supply Effect of Changing the Mix of Land and Output Taxes

If a perfect insurance market existed, all risks would be tradable and produc-
tion decisions would depend only on market prices (including market prices for
risk). If the insurance market is imperfect, not all risks are priced and production
decisions depend, in part, on the decisionmaker's risk preferences. In that case, I
suggested above that substitution of an output tax for a land tax can increase
effort by reducing the decisionmaker's risk. This section derives that result.

The farmer equates his marginal rate of substitution between income and
effort (v'/Eu') to the expected return to effort after taxes less an amount that
depends on risk and risk aversion. To see this, the first-order condition for effort
in equation 2 can be rewritten as

(10) dY = - (1)JftudE') 1(10)de - = (1 - r)f' -(I _ovW,0
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This last term corresponds to the farmer's marginal risk premium with respect to
effort, which is the highest amount that he would pay to be guaranteed the
expected value of his marginal productivity. (See the appendix for a proof. )S

Intuition suggests that risk may either decrease labor effort because it makes
its reward less certain (so that the marginal risk premium rises), or increase labor
effort because it threatens the farmer's minimum standard of living (so that Eu'
and hence the shadow value of income rises, which reduces v'/Eu' in equation
10).

Formally, the effect of varying levels of output tax on labor effort (de/dr)f
can be evaluated by differentiating the first-order condition, equation 2, with
respect to the output tax rate using equations 3 and 6:

(11) (de = ) _- u'E + Tu'A(1 - r)f[E2 - (U) 1 }
rd 7J) - -A Eu

where A is the absolute risk aversion function, -u" /u'. This equation shows the
change in effort in response to an increase in the output tax and a fall in the land
tax that keeps the farmer's expected utility constant. The direction of change
(the sign of equation 11) will be the same as the sign of the expression in curly
brackets.

The first term in curly brackets represents the individual's valuation of the
drop in the after-tax price of output: it is negative.

The change in tax regime also induces a decrease in risk. This is captured in
the second term within curly brackets, which is ambiguous in sign.6 Consider
three cases, which illustrate the response at different values of risk aversion and
output taxes.

Case 1. As output taxes approach 100 percent (r 1), the farmer's welfare
becomes independent of his output fluctuations. The second term within curly
brackets drops out, so that (de/dT) I u is negative.

Case 2. If relative risk aversion, u"ylu', denoted by R, is constant and land
taxes approach zero, then the second term within curly brackets again vanishes:

RE LU E - )], = °

This means that investment in effort depends only on the mean return, not its
riskiness, so (de/dr) I u is negative.

5. Again, nothing essential is changed if the marginal unit of effort is provided by a hired hand. Let the
utility function of the hired hand be U, = u_( y_,) + v,,,(e,_,), and let u( y) still denote the landowner's
utility of income. Then the analog to equation 10 is

dy_l a - o=(I - T)f[ I +cov(u',e4
de_, u u',,( Eu'

6. The general case of mean-utility-preserving increases in risk is treated in Diamond and Stiglitz
(1974). They show that the effect of an increase in risk on any action will be unambiguous only if the
derivative of utility with respect to that action is strictly concave or convex in utility.



Hoff 101

Thus, in cases 1 and 2, a compensated increase in the output tax will reduce
effort, just as in the perfect markets models analyzed by the classical economists.
Let (ro, ro) represent the original tax regime in figure 1, and let e(ro, ro)
represent the farmer's effort choice at that tax regime (the solution to the first-
order condition in equation 2). The change in tax mix toward higher output
taxes and lower land taxes induces a leftward shift in the expected utility func-
tion, illustrated in figure 1.

Case 3. If absolute risk aversion, A, is constant, the second term within the
curly brackets in equation 11 can be rewritten as

(12) TA (1- T)f{ E(u'e 2 ) - [E(u e)]2} > o
In this case, the insurance effect of a shift to output taxes will increase effort.

The sign condition in equation 12 follows from the Schwarz inequality, which
states that for any two random variables X and Z defined on the same space,
E(X2)E(Z2) 2 [E(XZ)12 with equality only if X is proportional to Z. Let X =
v and Z = e Then the Schwarz inequality becomes Eu'E(u'e2) Ž [E(u'E)32,
which implies that the left-hand side of inequality 12 is nonnegative and is
strictly positive unless wu7e is proportional to e. Equivalently, it is strictly posi-
tive unless output is riskless.

For sufficiently high-risk or absolute risk aversion or after-tax expected out-

Figure 1. The Effect on Labor Effort of an Increase in Output Taxes and a
Decline in the Land Tax that Keeps Utility Constant

Expected utility, U Eu(y) - v(e)

Cases 1 and2 I Case3

Labor-leisure substitution Risk-reduction effect dominates
effect dominates

I I I
I> U

l II

e(7-,rl e(Te,,,r,, e(71, F) Effort, e

Note: F land tax per acre; r = output tax in percent. In case 1,TI,= 100; in case 2, rP= 0 and relative

risk aversion is constant; and in case 3, absolute risk aversion is constant and income risk is large.
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put [ T( 1 - T)f], the positive effect on effort of the reduction in income fluctua-
tions (captured in inequality 12) will exceed the negative substitution effect
[-E(u' e) in equation 11], and effort will be a rising function of the output tax.
Thus, for some positive output tax T < 1, an increase in output tax compen-
sated by a reduction in land tax will induce the rightward shift of the farmer's
utility functions, illustrated in figure 1, the opposite of the shift that the classical
economists would have predicted. My results are summarized below:

Proposition 2. If farms are operated by landowners and the opening of a
perfect risk market would not be redundant, then the output effects of
changes in the mix of land and output taxes (holding the landowner's
expected utility constant) are ambiguous. For example, (i) if landowners
have constant relative risk aversion, a higher output tax will reduce ex-
pected output; and (ii) if landowners have constant absolute risk aversion
and risk and risk aversion are sufficiently great, then a higher output
tax will increase output over some range of output taxes, 0 <
r < 1.

It is well known that income effects of taxation also increase labor effort; that
is, leisure is a normal good. Hence, the surprising ability of an output tax to
increase output is strengthened if the tax is not compensated. Reconsider, for
example, case 2, in which relative risk aversion is constant and land taxes
approach zero. Using equation 11:

sign de/dr = sign [Eu'e(R - 1)]

so that if R > 1, an uncompensated output tax increases labor effort (for a
comparable result using a sharecropping model, see Braverman and Stiglitz
1989, p. 9).

II. THE JOMEN AND THEKEMI

Newbery informally suggests: "The problem [posed for land taxation by]
fluctuating income can be met by linking last year's tax liability to the value of
aggregate output throughout the country or region" (1987, p. 380). This form
of land taxation has been used in many countries. In Japan, for much of the
Tokugawa period land taxes were collected as a variable levy based on estimates
of aggregate crop yields prorated according to land quality and area. This
variable levy, called the kemi, was replaced by a lump sum tax on land value, the
jomen, toward the end of the Tokugawa period (Otsuka, Chuma, and Hayami
1989,p. 20).

This section first compares the risk and incentive properties of the jomen and
kemi. It then demonstrates that, in general, a Pareto-efficient mix of a kemi and
a simple output tax (r, as before) will include an output tax.

Let subscript i index farms, i = 1, 2, . . . , N, and let subscript j index time
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periods. Farm outputs over space and time can be represented in a matrix

Period
qll ... qlj .* . ql,j+l ¢

Farm

qil . .. qij . . ij+ . . . K-Jomen, fixed land tax
based on value of a farm's
output over time

qNl ... qNj ... qNj+l ...

t 
Kemi, variable rate harvest tax based each period on crop
yields throughout a region

With the simple technology of equation 1 and homogeneous land and labor, a
jomen amounts to taxing the ith landlord on the discounted sum of the ith row
adjusted for labor costs. A variable aggregate output levy, such as the kemi,
amounts to taxing the landlord on the sum of a column, adjusted for total labor
costs within one period and prorated according to land quality and area. A
simple output tax is a tax on the individual cells of the matrix.

A kemi permits new possibilities for risk sharing and incentives if farmers'
risks in any period are correlated. Suppose that output per worker on farm i in
periodj is

qij = [gj + t eifT)

where gj is a common random variable, normalized at mean one, and is uncorre-
lated with the independently distributed individual shocks, eij:

(13) Eeij = E(gjEij) = E(c0ije,j) = 0 for i : i'.

Finally, suppose that there are a large number (N) of identical family farms
(with the number of workers on each normalized at one). All then have the same
expected output, q. Total output in periodj (the sum of a column in the output
matrix) is

N N
Eq = q Ngj + E )
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Replacing ajomen by a kemi that yields the same expected tax revenue induces a
mean income-preserving decrease in the landowner's risk:

Ywith kemi Ywith jomen + k(l - gj) q

where k is the rate of kemi tax expressed as a proportion of the aggregate
harvest, Eqij, per unit of land. A kemi is thus equivalent to a jomen plus an
actuarily fair insurance plan. The farmer's insurance receipts are positive if the
year is bad for the collective of farmers (g < 1), and negative otherwise.

This discussion is not academic. After the kemi was replaced by the jomen at
the end of the Tokugawa period (as part of a general legal reform in property
rights in land), bad crop years sometimes saw revolts against the tax (Dore
1959).

Under the assumption that the individual (Eij) and the common (gj) sources of
risk are independently distributed (equation 13), the kemi provides risk pooling
with nearly perfect incentives. The farmer's choice of effort solves

max = Eu[(gj + e,j)f(e/T)T - Tkgj] -v(e)

yielding the first-order condition

fE[ u'(gj + ij-kTgj dV) v'

Given many small farms, to an individual farmer the effect of an increase in his
farm's output on the kemi tax will not be perceptible, so that each acts as a price-
taker with respect to the kemi: dq /dqij will be ignored and the risk advantage of
the kemi comes without cost in incentives. It is apparent that a kemi dominates a
jomen when assumption 13 holds and administrative costs and problems are
excluded.

A kemi that is levied on the individual farmer will have the further advantage,
not captured in this model, of increasing the expected utility cost of poor farm
management. Unlike a jomen or an output tax, the landowner under the kemi
will bear increased risk if he fails to take reasonable care to make his land
productive. The tax due under the kemi will be high in years in which agri-
cultural conditions are generally favorable and low in unfavorable years, so the
penalty for poor management will become a random variable.7

I return now to the question posed at the beginning of this section: does the
land tax in the form of a kemi solve the problem of fluctuating incomes? Con-
sider first the Pareto-efficient mix of a kemi and a simple output tax. Using a
proof virtually identical to that for proposition 1 leads to the following result:

7. The kemi's potential role in reducing slack among landowners is analogous to the role played by the
competitive price system in reducing managerial slack: when environmental conditions are good so that
output rises, the competitive market price falls and managers who did not take advantage of the good
conditions may be forced into bankruptcy (see Nalebuff and Stiglitz 1983).
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Proposition 3. The Pareto-efficient mix of an output tax and a land tax at
rate k that is indexed to the aggregate regional harvest will entail a positive
output tax if (i) individual risk is at least as great as the farmer's share of the
common risk, (1 - k)g, and (ii) the opening of a perfect risk market would
not be redundant.

From the government's perspective, the risk properties of the simple output
tax and kemi are identical. But from the farmer's perspective, the simple output
tax has the advantage that it absorbs his individual risk as well.

There are sharp limits to the ability of the kemi to reduce risk if individual
farm shocks are negatively correlated within a region. Dropping assumption 13,
suppose that Eei2el < 0 for i 4 i'. This case would plausibly arise when inputs
(such as tubewells, draft animals, and seed qualities) are heterogeneous across
farms, so that some landowners cope well with dry weather and others cope well
with wet weather. Under a kemi, a farmer's tax will be a higher share of his
output, the worse his relative good fortune. Under these conditions, for some
farmers the risk-sharing properties of a jomen will be superior to those of a
kemi. This tends to strengthen the case for combining the indexed land tax with
a simple output tax.

III. SHARECROPPING ECONOMIES

Economies adapt to the absence of risk markets by developing institutions
that perform the functions that would otherwise have been served by the missing
markets. Sharecropping is partly an adaptation to the absence of risk markets.
Evidence suggests that in rural areas where the risk-sharing properties of tax
instruments are most important, contracts between landowners and workers are
likely to be characterized by sharecropping in lieu of simple rental and wage
contracts.8 Hence it is important to ask whether the central results of this article,
proposition 1 and its corollary, proposition 3, extend to the case in which land is
farmed under sharecropping. To highlight the main issues, I treat the linear
sharecropping contract here. My qualitative results will also apply to a non-
linear sharecropping contract, which can be analyzed along the lines set forth in
Hart and Holmstrom (1987, p. 78).

Taxation in the presence of sharecropping is a nested principal-agent problem.
The landlord can be viewed as a local tax authority whose "tax system" will
change to take advantage of changes in the government's tax regime. The gov-

8. See, for example, Rosenzweig (1988, table 2). Stiglitz (1974) and Newbery (1977) show that the
ability of share contracts to spread risk is redundant only in the special case that three conditions hold at
the same time: (i) the labor market provides a riskless wage, w, and full employment, (ii) the productivity
of workers paid a wage is the same as that of workers who are paid an output share, and (iii) the farmer
can divide his time between working on rented land and working for a wage. Under these conditions, a
farmer that spends a share a of his time on land rented at rate r and the rest as a wage earner will earn
income a(q - r) + (1 - ca)w, which spans the space of linear sharecropping contracts.
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ernment can be thought of as maximizing its expected value of revenues func-
tion, EW(G), subject to the constraint that taxpayers achieve a given level of
utility from private goods, while landowners choose a sharecropping contract
subject to the constraint that sharecroppers achieve a reservation utility level.

Determination of the Linear Tenancy Contract

Consider the determination of the equilibrium tenancy contract in the medium
run, where the landlord is free to adjust the parameters of the contract but not
the number of his tenants.9 For simplicity, assume he has only one tenant and
normalize land units so that he owns T = 1. To induce the tenant to work on his
land, the landlord must offer a contract that yields the tenant his reservation
utility level, V. The tenant has the same utility functicn as the independent
farmer in section I: U = Eu(y) - v(e). The production function also is as in
equation 1. With the normalization T = 1 and the assumption that L = 1, the
landlord's production function reduces to q = Ef(e). Define output units so that
Ec = 1.

The assumption of a fixed number of tenants simplifies the model and is
inessential to the results below. However, the assumption of a fixed reservation
utility for the tenant, invariant to tax regime, is important and restrictive. In the
long run, both the number of tenants per landlord and their "price" U would be
endogenous. 10 A fixed tenant reservation utility level is consistent with long-run
general equilibrium only if other sectors in the economy can absorb tenants at a
fixed wage.

A linear tenancy contract provides payment to the sharecropper as some
combination of a share of output, a, and a lump sum, ,1, yielding tenant after-
tax income of:

Y. = tX(1- T) ef(e) + 

Notice some special cases: 0 = 0: pure sharecropping; 3 < 0, a = 1: lump-sum
rent; i > 0, a = 0: lump-sum wage. So long as 0 < ot < 1, the contract will
have a sharecropping element to it.

Landlord income after tax is

Yr = ( 1 - ) (1 -T) Ef(e)-- r
The landlord wishes to choose a contract that maximizes his own expected

9. The contract described here is based on Stiglitz (1974, part 2).
10. The general equilibrium problem yields a matrix equation. The variables entering into the demand

for tenants are the parameters of the share contract and also e, L, U, and the Lagrange multiplier on the
sharecropper utility constraint perceived by the landlord. The shift in the demand curve for tenants L( U)
induced by changes in the tax regime depends on income effects and output elasticities. This article does
not consider the incidence of the land tax, but preliminary work suggests that solutions are quite messy
and that in particular cases the tax may be borne partly by the tenant.
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utility, denoted EV(y), subject to the constraint of providing a reservation
utility level to the sharecropper:

(14) max EV [(1 -a)(1 -r) ef(e)-a-r] subject to U U
a

The landlord can observe tenant output, but we make the reasonable assump-
tion that there is at least some dimension of effort that the landlord cannot
monitor.

The structure of the landlord's problem in equation 14-his choice of a (1 -
a) share in the tenant's output and the tenant's choice of an effort level-is an
instance of the same principal-agent relation as in equations 4 and 5, in which
the government chose a r share in farm output and the family chose its effort
level. In this light, proposition 1 above can be seen as a straightforward exten-
sion of the well-known explanation of sharecropping as a (locally) Pareto-
efficient contract between landlord and tenant when risk markets are absent and
effort is difficult to monitor (Stiglitz 1974, proposition 11).

Stiglitz's result and proposition 1 can be summarized as follows: if risk mar-
kets are insufficiently developed to equate the marginal valuations of risk of
landlord and tenant (or government and taxpayer), then the Pareto-efficient
linear tenancy contract (or tax regime) must have a share element to it, that is,
O < a < 1 (or 0 < r < 1). The next section considers whether this result applies
as well to the Pareto-efficient tax regime in the presence of sharecropping.

The Pareto-Efficient Mix of Output and Land Taxes under Sharecropping

Define the tenant's after-tax share in output,

& e oa(1 -T)

and think of the landlord, given some output tax r, as choosing the variable &
instead of a. The tenant's effort can then be written as a function of &.

Government revenues from the representative landlord are

G =T ef[e(&)] + r
The effect of an increase in the output tax rate on the social value of government
revenues, EW(G), holding landowner expected utility unchanged, is

(15) dEW(G) =fE [W (EV )] + E (W'E)f -d_d
dr iv [k\d& dT

The last term is ambiguous in sign, but vanishes at T = 0.

Proceeding as we did with equation 7, we can rewrite the first term on the
right-hand side of equation 1S in terms of the difference between the social
marginal valuation of risk and the landlord's marginal valuation:

(16) fEW,[E(WTe) _ EVE] > 0
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Recall that the landlord will choose to bear some risk (that is, 0 < & < 1 for r <

1). If the opening of a perfect risk market would not be redundant, then equa-
tion 16 holds as before, because of the superior risk-spreading and risk-pooling
opportunities available to the government. From this it follows that dEW
(G)/drV, =0 > 0. This proves that proposition 1 extends to land under
sharecropping:

Proposition 1'. If land is farmed by sharecroppers and the opening of a
perfect risk market would not be redundant, then the Pareto-efficient tax
structure will entail a positive output tax.

Of course, if the landlord is risk neutral, then E(V'e)/EV' is equal to one,
inequality 16 becomes nonpositive, and proposition 1' does not apply. From the
perspective of a risk-neutral landlord, the opening of a perfect risk market
would be redundant. From the perspective of the tenant, risk markets appear
imperfect, but the imperfection in fact lies in moral hazard in the labor relation-
ship between landlord and tenant. If the landlord could costlessly monitor the
tenant's work, then a risk-neutral landlord would offer his tenant a fixed wage
contract."1 The landlord would thus bear all income risk. Because he is risk-
neutral, the opening of a perfect risk market would be redundant.

IV. CONCLUSION

This article has argued that there is a misconception in the pure theory of land
taxation. In economies in which landowners are unable to obtain complete
insurance against production risks-for practical purposes, all developing
economies-the classical propositions on the efficiency of land taxes do not
hold. Compared with a mix of land and output taxes, a land tax will exacerbate
the distortions arising from missing risk markets. The right mix of output and
land taxes will yield larger average government revenues (and higher social
welfare) than a pure land tax, at a fixed cost in taxpayer utility.

Moreover, output taxes need not stifle economic activity. Under plausible
conditions for a rural sector of small landowners, a small output tax and offset-
ting cut in land taxes will increase effort and, hence, output.

This article has ignored administrative costs. Jonathan Skinner (in this issue)
argues that the problem of equitably administering a tax on land value is the
most important economic deficiency in the land tax compared with an output
tax.

This article also has not considered the incidence on sharecroppers of changes
in the mix of land and output taxes. Preliminary work indicates that landlords
may not bear the entire burden of the tax; thus, empirical research in this area

11. The intuition is straightforward. With effort costlessly observable, it will be contractually spe-
cified. The contract between landlord and tenant then no longer serves as an incentive mechanism but
only as a means to attract the tenant. The cheapest way for a risk-neutral landlord to compensate a risk-
averse tenant is through a riskless payment-a fixed wage.
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would be important. The analysis of output taxes on farms under tenant cultiva-
tion also could be extended to other problems involving nested principal-agent
relations. The sharecropping model is a prototype for many agency relations
where, because of missing markets and costly information, markets clear
through contracts based on more than just a price. This suggests that analyses
that take account of the nature of contracting in specific markets may overturn
the standard results on tax incidence.

APPENDIX: THE MARGINAL RISK PREMIUM WITH RESPECT TO EFFORT

The total risk premium is the maximum amount that the farmer would pay
for crop insurance. In the following identity, it appears as c:

[I (-r)f ( - T r -c] Eu[IT (l- r)ef( -Tr 

in which u is farmer utility of income, T is the number of acres farmed, f is
output per unit of land, e is labor effort, T is the output tax, r is the land tax per
acre, and E is a random variable with mean of one.

Differentiating both sides with respect to effort (and letting y denote after-tax
income from farm production) yields

F ~~dcl
u'(Ey - c)| (1 - r)f' - del = E[u'(y)E](1 - T)f'

= (1 - r)f'[Eu'(y) + cov(u', e)]
But

(A-1) u'(Ey - c) - Eu'(y)

so that the marginal risk premium with respect to effort can be written as:

(A-2) ~~~~dc = 1_Tf cov(u, e)]

Equation A-2 establishes that the marginal risk premium with respect to effort is
approximately equal to the last term in equation 10 in the text.

Equations A-1 and therefore A-2 hold exactly if marginal utility is a linear
function of utility. To see this, let y(u) be the inverse utility function and note
that by construction uf y(u))] (the random utility obtained when income is risky)
is a mean utility preserving spread of u(Ey - c) (the utility obtained at the
riskless income Ey - c). The condition that marginal utility is linear in utility is
identical to the condition that preferences are characterized by constant absolute
risk aversion, because

du2 tu'[Y(u)]} = a- u = d- A[jy(u)]

-A' > <
= , = OA'(y) = 0

u < <
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Hence equation A-2 holds exactly if the farmer's degree of absolute risk aversion
is independent of his income.
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If Agricultural Land Taxation Is So Efficient,
Why Is It So Rarely Used?

Jonathan Skinner

The land tax enjoys a distinguished pedigree in the theoretical literature on tax effi-
ciency, yet it is rarely used as a serious revenue source in rural areas of developing
countries. This article considers three drawbacks of the land tax relative to taxes on
exports or marketed output: (1) capitalization effects of the land tax impose a large
burden on the current generation, (2) land taxation increases the riskiness of netfarmer
income, and (3) administration of the land tax entails costly informational require-
ments. This article demonstrates that only the second and third drawbacks are valid
economic arguments against the land tax. Simulations based on an economic model of
farm behavior suggest that farmers may still prefer a land tax to an export tax despite
the increased uncertainty of their after-tax income. Administrative costs are therefore
the best explanation of the weak link between the theoretical and practical aspects of
land taxation.

Liberalized agricultural export policies, realigned exchange rates, and a reduced
role for marketing authorities have created a favorable environment for agri-
cultural growth in many developing economies. But these policies are not with-
out cost; countries lose an important source of revenue from the agricultural
sector. Given the lack of foreign credit and strained capability of other taxes,
some countries are seeking alternative methods for taxing income from the
agricultural sector.

One prospect for raising revenue is a tax based on land area or quality. The
land tax has a great potential for revenue collection since land is readily observ-
able and in fixed supply. The land tax causes no distortion of output prices;
farmers are encouraged to produce at high levels because they receive the full
price for their crops. Furthermore, the land tax has enjoyed a distinguished
pedigree in the theoretical literature since Ricardo. For example, Newbery
(1987, p. 381) acknowledges that the efficiency of the land tax is "not in doubt"
while Lewis (1984, p. 167) writes that "it is the likely impact of the land tax in
increasing farm marketing that explains its appeal to many economists."

The author is in the Department of Economics, University of Virginia, and at the National Bureau of
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and the Theory of Rural Organization, Annapolis, Md.,June 1989, for helpful comments.
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It is therefore paradoxical that the use of land taxation has eroded so rapidly
during the past several decades. In 1940, agricultural land taxation as a fraction
of central government tax revenue was 23 percent in Egypt, 19 percent in India
(which then included what are now Bangladesh and Pakistan), and S percent in
Chile (Bird 1974). By 1987, no country in this group collected more than
1 percent of central government revenue from agricultural land taxation, and
few countries relied on land taxation for more than 3 percent of government
revenue (Strasma and others 1987).1 In 1959, Wald concluded that when gov-
ernments have had a choice, they have been inclined to favor a strengthening of
income or export taxes, or an extension of indirect taxes, over an increase in
land taxes (p. 63).

This article examines three potential explanations for why the agricultural
land tax is so rarely used for raising more than a trivial fraction of central
government revenue. The first is that current landowners object to land taxation
because they bear more than 100 percent of the tax burden. Any increase in land
taxation leads to a large capital loss in land value because the prospect of future
tax payments depresses current land prices. This article shows that while the
capitalization effect of land taxation is substantial, the prospect of future export
or commodity taxation similarly depresses current land prices. Replacing an
export tax with a land tax could even increase land prices. Hence the capitaliza-
tion effect is not a good explanation for why land taxation has declined in use.

The second drawback of the land tax is that farmers suffer from the undesir-
able risk characteristics of a land tax in the presence of imperfect insurance
markets, as shown by Hoff (this issue). The land tax must be paid each year
regardless of the success or price of the crop, while commodity taxes pool risk by
taxing only the value of marketed output. This article makes some illustrative
calculations of welfare under a land tax and output tax that show that a land tax
generally dominates an output tax when the output tax rate is high, even in the
presence of substantial consumption uncertainty. Furthermore, as Hoff has dem-
onstrated, combining both taxes is Pareto efficient relative to either tax alone. In
Uruguay, for example, the government uses a land tax to raise revenue from
cattle ranchers, but it still retains the export tax to stabilize the domestic price
for producers and especially urban consumers (Jarvis and Medero 1988).

The third reason why land taxation may be little used to collect revenue lies in
administrative factors. Unlike the commodity or export tax, which is based on
readily observable measures of output, the land tax is based on site value,
market value, or net income, measures which in rural areas with sparse land
markets are often difficult to observe. Landowners have every incentive to un-

1. The time-series pattern of other countries not mentioned in the text has also exhibited a strong
downward secular trend in land taxation (Bird 1974, pp. 34-35, and Skinner 1990). One problem with
the statistics on land taxation is that the International Monetary Fund statistics used by Strasma and
others do not report local government land tax revenue for many countries. Local governments appear to
have been more successful in maintaining land taxes. The contrast between central and local government
agricultural tax policy is discussed briefly at the end of this article.
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derstate the value of their taxable land. The administrative costs of ensuring
compliance may thus offset the efficiency gains of the land tax.2 Using a model
developed by Stern (1982), I show that if a society has an aversion to inequality,
a nondistortionary land tax based imperfectly on land value can make society
worse off than an export tax administered without error. Problems of compli-
ance and land valuation are the weakest link between the theoretical superiority
of the land tax and its practical incarnation.3

While there is a wide gap between the positive analysis presented below and
the normative process by which governments make choices, the implication of
this article is that neither capitalization nor risk factors are good explanations
for why governments choose export or commodity taxes over the land tax.
Instead, the difficulty of administering the land tax may be the best explanation
for its gradual erosion.

The next section presents a general model of an economy with agricultural
and urban sectors. Each section that follows addresses the question of why land
taxation is a declining source of revenue: section II examines capitalization
effects, section III the increased risk imposed on farmers by land taxation, and
section IV the problem of administration. Section V concludes with some reflec-
tions on the political dimension of land taxation and the distinction between
central and local government revenue sources.

I. THEORETICAL MODEL OF LAND OWNERSHIP AND TAXATION

The organization of farm production and the type of land taxation vary
widely among countries, so one must be careful about defining a single econmic
model.4 In Asian countries such as Bangladesh, India, and Indonesia, the land
tax falls on small-scale farmers who often consume a large fraction of their own
production. In several Latin American countries, land taxation is used to tax the
vast estates that may grow crops (or raise cattle) only for the export trade. Land
taxation is far less prevalent in African countries without a tradition of individ-
ual property rights in land.

The type of land taxation also differs across countries. In some cases, land
taxes are similar to imputed income taxes; the tax is based on the market value
of the land, or the annualized net profits from land. In other countries, an
attempt is made to base the tax on land quality, such as soil quality and distance
to the nearest paved road. A third method is to simply use land area as the base
with no attempt to distinguish quality. In the model that follows, a proportional

2. Slemrod (1990) emphasizes the distinction between optimal taxation and optimal tax systems. Land
taxation is an optimal tax, but may not be an optimal tax system once administrative expenses are
accounted for.

3. Bird (1974) reached a similar conclusion in his international comparisons of agricultural land tax
administration.

4. See Bird (1974) and Strasma and others (1987) for more detailed discussion of different land tax
systems.
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tax based on quality-adjusted land area is assumed, although costly assessment
may be required to determine the land quality.

The Agricultural Sector

The agricultural sector produces a tradable commodity x subject to an export
tax T at the border. The domestic price p depends on the export tax and on the
world price p*, that is assumed constant. Neglecting transportation costs, one
can write

pj = pat ( 1 )

wherej denotes the time period. Define the units of the traded good so that p is
equal to 1 in terms of the numeraire nontraded good. The assumption of p = 1
will be maintained throughout the analysis.

The product function of the tradable good for each farmer i in periodj is given
by

(1) xij = F(Lij, Ti,p eij)

where F is assumed to have constant returns to scale, Lii is the farmer's labor
supply, Tij is quantity of land, and Eij is a multiplicative random variable reflect-
ing weather conditions and other factors. Let FLi and F T be the marginal prod-
uct of labor and land in period j. Assume that workers are paid their marginal
product wj = pjFLj and the (spot) annual rental value of land is pjFTj.

In the derivations that follow, assume competitive markets and a representa-
tive farmer subject to uniform random shocks (eij = ej). Hence there is an
equivalence between market outcomes and individual choices, so that aggregate
measures of output or revenue are calculated by multiplying individual quan-
tities by the number of farmers (this assumption is relaxed in section IV).

Assume that individuals in the agricultural sector consume only the tradable
good x, the numeraire good z, and leisure 1, and that each individual lives for
two periods. Expected lifetime utility for an individual in the agricultural sector
(indicated by a superscript a) is written

(2) EUa = U(xa, 1, 11) + (1 + 6)-E[U(x2 Z2, 12)]

where the individual subscript i is suppressed, 6 is the time preference rate, and E
is the expectations operator conditional on information in period 1.

At any given point in time, there are two generations alive. The younger
generation provides a fraction Lj of time for work (equal to 1 - Ij, or the
fraction not spent in leisure) for which they receive a wage. At the end of the first
period, they choose consumption, and use the remaining income to purchase
assets for their elderly years in the second period. Hence only the older genera-
tion owns land or capital.

One can write the farmer's first-period full income as being the wage rate, w,
times the full endowment of time, 1.0. The farmer then "buys" leisure (at the
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wage w), consumes the two commodities x and z, and saves the remainder as S.
That is, letting m1 be expenditures in period 1,

(3) w 1 = ml + S = p1 xa + za + 11Wl + S.

The budget constraint in the second period is more complicated since the
elderly generation splits their life cycle saving between land and traditional
capital. Furthermore, there may be unexpected capital gains or losses when land
is sold at the end of period 2 to finance consumption. Saving S is distributed
between purchases from previous generations of land at the end of period one,
Q1T, where Qj is the price of one unit of land in period j, plus investments in
traditional assests K which pay a fixed, untaxed rate of return r.5 Total income
in the second period consists of income flows net of the land tax F plus the sale
of land and capital stocks;

(4) m 2 W2 + (Q2 + p 2 FT 2-r)T + (1 + r)K.

Since total saving S = K + Q1T, one can also express equation 4 as

(4') m 2 = w 2 + (Q 2 + p 2 FT 2 -r)T + (1 + r)(S-Q,T)

The arbitrage condition for the price of land holds that in a world of certainty
and in steady-state equilibrium in which Qj = Qj, 1 , one dollar invested in land
should yield the same net return as the same dollar in capital K;

(5) pFTJ - F = rQj

Finally, it will be easier for derivations in later sections to express the utility
function in its indirect form as a function of prices and income. Equation 2 can
therefore be rewritten in terms of pj, the price of leisure wj, and full income mj;

(6) EUa = Va(p1 , wl, m1 ) + (1 + b)-lEVa(p 2 , w2 , M2 ).

To this point, only the agricultural sector has been discussed. Because export
tax policy also affects the domestic price of the traded good, the welfare implica-
tions for consumers in the urban sector must also be considered.

The Urban Sector

Individuals in the urban sector purchase the tradable good x from the rural
sector. Holding other prices constant, the urban indirect utility function is writ-
ten solely as a function is written solely as a function of the domestic price of x;

(7) Ub = Ub(Xb, Zb) + (1 + ) -Ub(x2, Zb)

= Vb(pl) + (1 + a) lVb(P2)

where b denotes the urban sector and Vb is the indirect utility function. The
implicit assumption in equation 7 is that policies in the agricultural sector do not

S. Adding a capital income tax on rK would complicate the model without changing the basic results.
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affect income in the urban sector, but only affect the domestic price of x: the
urban sector consumes imported goods purchased with foreign exchange earned
from the agricultural exported goods. (A more general treatment of the urban
sector would also account for changes in import demand as a consequence of tax
policy shifts.)

Taxation and Revenue

Because the agricultural production function assumes constant returns to
scale, there are no pure profits. Hence the export tax is equivalent to an equal-
rate factor tax on labor and land at rate r. For a given tax regime (T, r), the
present value of aggregate tax revenue can be expressed as

( 8 ) R=TFL+TFL2L2+ ( 7FT2 )T T(Xa + Xb)

where Xa and Xb are the present value of aggregate expenditures on x goods by
the rural and urban consumers (for example, Xa = xa + (1 + r)-1 xa ). Revenue
here is defined in terms of the present value for a given generation. This is to
preserve comparability with shifts in social welfare or in utility, which are also
measured on a lifetime basis.

Making Urban-Rural Welfare Comparisons

Replacing an export tax with a revenue-neutral land tax will affect not just the
production incentives of farmers, but also the prices paid by urban consumers
for the tradable good x. Furthermore, replacing an export or commodity tax
with land taxation may affect different farmers differently depending on their
landholdings and productivity. To provide a means of quantifying these compar-
isons between urban and rural individuals (or among rural farmers), the social
welfare function is written Q(Ua1 , Ua2, . . ., Ub) where Uak reflects the utility of
farmers with different landholdings k.

Even in its most general form, the model is quite simple and ignores rural-
urban migration (for example, Heady and Mitra 1987), the impact of taxation
on urban land and income, and variation in international exchange rates. Nev-
ertheless, the general model can be used in the subsequent sections to analyze the
impact of land taxation on intergenerational equity, risk patterns, and tax
administration.

II. LAND TAXATION AND CAPITALIZATION EFFECTS

What is the relative benefit of switching from an export tax to a land tax in a
model of perfect certainty and identical farmers? The answer to this question
must be considered in short-run and long-run frameworks because the tax af-
fects current generations much differently from future generations.

To simplify the general model in section I, assume the individual retires in the
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second period (12 = 1) and the production function is linear; F = FLL1 + FTT
where FL and FT are constants.6 The strategy used below for determining
whether the land tax should be increased or reduced is based on the marginal
shadow-price analysis in Ahmed and Stern (1984). First, one measures the (neg-
ative) impact on social welfare of raising the land tax by a sufficient amount to
increase revenue by one rupee. Then one evaluates the same measure for the
export tax. These two shadow-price measures are defined to be

(9) aR- d/a and Xr aRQ/r

A welfare-improving reform occurs when an increase in the tax with lowest
social cost is coupled with a revenue-neutral decline in the tax with highest social
cost. For example, when Xr < X,, a shift in taxes from the export tax toward
land taxation is efficient; when the two measures are equal, the tax system is at a
local optimum. Note that this procedure provides only the direction, but not the
magnitude, of welfare-improving change in the tax system.7

A shift in the land tax will have a different impact on current generations than
on future generations. The short run is defined as the period during which all
land is held by a given older generation. The market price of land, Q2, must fall
by enough to restore equality between the after-tax yield of land and that on
capital assets. From the arbitrage condition 5, dQ2 /dF = -1/r. That is, a one-
unit increase in the land tax r will impose a capital loss on the old generation of
1 / r per unit of T held. 8

Expressing Ua and Ub in terms of their indirect utility functions and using
Roy's identity holding Q1 constant implies that the short-run (SR) impact of the
land tax on social welfare is

(10) Xr(SR)= I ) (1 r )

With appropriate normalization, equation 10 can be rearranged to show that9

(10') Xr(SR) + r > 1.

6. This second assumption is maintained because the young provide labor and the old own land. When
the production function is nonlinear, shifts in, say, labor supply by the young affect the return to land for
the old. This "pecuniary externality" complicates the analysis and is therefore ruled out by assumption.

7. One cannot determine the optimal tax rates using this procedure because local, not global, parame-
ters are used in the marginal assessment.

8. The capitalization effect derived above depends crucially on the assumption that the marginal
product of land is unaffected by the supply of capital and that the interest rate is held constant. If the land
tax encourages capital accumulation, and the marginal product of land is thereby enhanced, the capitaliz-
ation effects will be less than 1/ r (Chamley and Wright 1987).

9. Equation 10' is derived by using dQ 2 /dr = -. /r from the arbitrage condition, aVj/am 2 =

[(1 + 6)/(1 + r)](aV"18/ml) from the Euler equation, and normalizing (aQ/8U,)(aV1,/am] = 1.
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That is, holding the interest rate constant, the landowner is worse off by
(1 + r)/r for every increase in tax revenue of $1.10 For example, suppose the
interest rate were 6 percent; a $1 revenue increase from the land tax would make
individuals currently alive worse off by $17.67 ($1 paid in tax plus $1 /0.06 lost
in property value). Even if one views r as reflecting the accumulated return over
a twenty-year span of time (so that the r used in 10' is written as 1.0620 -1), the
cost to existing landowners is $1.45 per $1 in revenue collected. It is no surprise
that in this simplified model, the landowners would object quite strenuously to a
land tax.11

While the short-run impact of the land tax is very costly to the current genera-
tion of landowners, the long-run (LR) characteristics of the land tax when both
Q, and Q2 adjust to the new tax regime are highly favorable to future land-
owners. Future generations will buy and sell land at a price that is reduced by the
amount 1 /r per increase in r. The marginal impact of the land tax on social
welfare in the long run is given by

(11) Xr(LR) V2(1 + a)l[aQ 2 /ar - 1 -(1 + r)aQ1/ar]
T(l + r>1

= 0.

In the long run, the land tax is even better than a lump sum tax; future
generations bear no burden at all, but gain revenue at the expense of the land-
owners alive at the time of the tax.12 In sum, a life cycle model implies that land
taxation is never "lump sum" in that the revenue collection is equal to the
equivalent monetary loss of the individual. Current generations bear more than
the burden of the tax, (in the ratio (1 + r)/r, and future generations bear no
burden. Only when individuals live forever and never sell their land (or when
they have strong Ricardian bequest functions) is the tax lump-sum in the sense of
reducing lifetime wealth by the present value of the tax revenue.

Can the capitalization of the land tax explain the preference in most develop-
ing countries for export taxes over land taxes? The answer is no. As is shown
below, export taxes have similar capitalization effects that can be larger in
magnitude than those for land taxation.

Once again, the short-run impact of the export tax on current generations
differs from the long-run impact. The older generation suffers a capital loss
when the export tax is increased; from the arbitrage condition 5, dQ 2/dr =

10. As discussed in note 8, in an overlapping generations model with endogenous capital, a land tax
will generally increase the stock of reproducible capital, reduce the interest rate, and hence cushion the
capitalization effects (Chamley and Wright 1987).

11. The assumption of perfect capital markets is a strong one, especially for developing countries. But
capitalization effects hold even with imperfect capital markets. However, this model neglects the impor-
tant role of land equity as collateral in rural credit markets (Feder and Feeny, this issue).

12. See Feldstein (1977) and Chamley and Wright (1987) for a detailed analysis of the impact of land
taxation on capital accumulation.
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-FT/r. The total change in income of this older transition generation is given
by13

dm2(SR) /1 + r\
(12) dT FT V r)

Additional effects of the export tax are (1) wage rates fall, so some of the
burden is borne by the younger generation in the rural areas, and (2) the domes-
tic price of the tradable x declines, making urban consumers of x better off (see
Trapido 1988). The overall impact on social welfare is

(13) XT(SR) = FTT(1 + r)/r - (Xa2 + 
4'bXb) 1

LFTT - -2 T(aX2/aP2) 

where X2 = xa + xb and
*b aQ aub

baub amb

The parameter *b summarizes the weight that the social welfare function
places on marginal consumption of x by urban consumers relative to the
benchmark of agricultural consumers. For example, if urban consumers are
wealthier than rural consumers and society values equality, then *b < 1-

The stylized economy jumps directly to a new steady state, so the welfare
changes of those who are young during the transition can be described by the
long-run analysis. Once again expressing the marginal social cost of the export
tax as the ratio of the change in social welfare to the change in revenue,

(14) X,(LR) = FLLI - (Xa + *bXb)

FL+FTT -ax

FIL + - - X - (FLLlawl + ap

where X = X' + Xb, or the total present value of combined urban and rural
traded goods consumption. The numerator describes the (negative) shift in
money income; the rural sector is worse off because of lower real wages FLLI,
but that loss is cushioned by the fall in prices for domestic consumption of x.
The denominator reflects the present value of the change in revenue as a conse-
quence of increasing T.

Suppose that the urban consumers are weighted equally in the social welfare
function with agricultural consumers (so that *b = 1) and that the present value
of total domestic consumption of x exceeds gross first-period earnings FLLl.
Then X,(LR) < 0; the export tax makes future generations better off even if the
revenue is simply tossed into the ocean. Future generations would therefore
prefer an export tax even to a nondistortional land tax. But this does not mean
that the export tax is more efficient than the land tax. Long-run benefits of an

13. Note that time subscripts can be dropped from FT and FL because the production function is linear.
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export tax come at the expense of short-term capital losses suffered by the
transitional generation. Summed over all generations, land taxation is more
efficient than export taxation.1 4

Finally, the relative impact of land and export taxation on land values can be
derived. The effect of a one-rupee increase in land tax revenue on the price of
land is

(15) - aQ2/ar (SR) = -

while the impact on land prices per rupee paid in export taxes by the transitional
generation is

(16) _ Q2a (SR) = F F - X r-

which will generally be greater than 1 / r. In part this strong result is a conse-
quence of assuming that the transitional generation does not work, so the export
tax affects only its income from land. In general, the outcome is ambiguous.

To summarize, the argument that taxpayers object to the land tax because
they thereby suffer capitalization effects is probably not a good explanation for
why the land tax is rarely used. Export taxes also depress land prices, and it is
further shown that replacing an export tax with an equal-revenue land tax could
increase land prices.

III. THE LAND TAX IMPOSES MORE RISK ON FARMERS

To this point, the model has been cast in a model of perfect certainty. One of
the major differences between land taxation and commodity taxation is that
commodity taxation reduces risk borne by farmers. Hoff (this issue) has demon-
strated a stronger result: any Pareto-efficient tax system will involve at least
partial risk pooling using commodity or export taxation.

Treating uncertainty in an overlapping generation model can give a somewhat
misleading picture of the effect of tax policy. In the long run, land prices adjust
so that the rate of return on land-corrected for differences in risk-is the same
as the return on other investments, so that future farmers do not bear the burden
of past tax policy choices. I therefore focus on economic behavior in the second
period for those individuals who have already purchased their land, thereby
collapsing the model to a traditional one-period framework. Assume further
that farmers consume only current income from wage earnings and land
investments.

The question to be addressed in this section is: what is the magnitude of

14. This can be shown by taking the present value of X, and Xr across generations. The ratio of the loss
in social welfare to revenue collected across all generations is 1.0 for the land tax, and assuming that
*b = 1 (to abstract from redistributional issues), this same ratio always exceeds one for the export tax.
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uncertainty necessary to find the land tax deficient in comparison with the
export tax? To answer this question, one must specify an exact form for the
second-period utility function;

(17) EU= E(x0lz02103)
+1 + 2 + c 3

subject to the budget constraint

(18) px + z + wl = m _ w + (pFT-F)T

where the agricultural and time subscripts can be suppressed to simplify the
equations. The production function is

(19) F = Tr-g (1 - l)g (1 + E)

where e is the random variable, such as rain, reflecting unexpected differences in
productivity. "5

The model is straightforward to solve using iterative methods; the solution
technique is described in the appendix. Initially optimal labor and commodity
choices are determined given a particular level of export taxation r and degree of
riskiness. Then the export tax is removed, and a new land tax r is imposed to
the point where the indirect expected utility function is equal to the benchmark
case with export taxation. That is, rP is determined such that

(20) EV[1 - T, m(r, 0; e)] = EV[1, m(0, F*; e)].

The measure of the efficiency gain or loss is the difference between revenue
raised under the land tax, r*T, versus revenue raised under the export tax. The
difference is the compensating variation with utility held at its original value.

I assume a binomial distribution with E = +w or -co, each with probability
0.5. The coefficient of variation, or the ratio of the standard deviation to aver-
age output, is approximately w. Other parameters are g = 0.5 and T = 1. Recall
that switching from export taxation to land taxation will harm the urban sector
because the domestic price p will rise from (1 - r) to 1. Land tax revenue is
therefore defined to be revenue net of the amount necessary to compensate
urban residents for the higher price of x (equivalently, one can assume that all
marketed production of x is exported). Finally, the utility function parameters
are Oj = 0.1, j = 1, 2, 3, yielding a measure of constant relative risk aversion
equal to 0.7 (equal to 1 - E9), well within the range of 0.3 to 1.7 estimated for
the majority of Indian rice farmers (Binswanger 1980).

Results are shown in table 1. The numbers shown are a measure of compen-
sating variation as a fraction of initial full income m. The value is positive if the
land tax is more efficient and negative if the land tax is less efficient. For
example, when there is no uncertainty, the efficiency gain of replacing a 50

15. 1 assume labor supply is chosen after e is revealed to the farmer. Allowing I to be chosen before e is
revealed will increase the impact of uncertainty on production decisions.



124 THE WORLD BANK ECONOMIC REVIEW, VOL. 5, NO. 1

Table 1. Welfare Effects of Replacing an Export Tax with a Land Tax

Percentage Coefficient of variation
of incomea 0.0 0.1 0.2 0.4

Relative risk aversion = 0.7
Export tax
10 0.12 0.09 0.00 -0.64
30 1.61 1.64 1.33 -0.96
50 7.40 7.81 7.40 2.43

Relative risk aversion = 2.50
Export tax
10 0.12 0.05 -0.22 -1.57
30 1.61 1.42 0.38 -4.91
50 7.40 7.18 4.79 -7.84

Relative risk aversion = 0.4
Export tax
10 0.12 0.11 0.03 -0.44
30 1.61 1.68 1.51 -0.08
50 7.40 7.92 7.88 4.86

a. Expressed as a percentage of initial full income m. Positive value denotes welfare gain from shift
to land tax, negative value denotes welfare loss.

percent export tax with a land tax is 7.41 percent of total income, or 27.6
percent of revenue collected. As the uncertainty in production becomes more
pronounced, the export tax can dominate land taxation.1 6 Hoff's theoretical
results are confirmed for low levels of export taxation. A 10 percent export tax
can benefit farmers who face uncertainty; even when the coefficient of variation
is 0.2, the export tax is as efficient as the land tax. But for higher export tax
rates, the land tax is more efficient even for large degrees of uncertainty.

Table 1 also reports results for alternative parameters of the utility function
when +k is scaled down to -0.5 (leading to an Arrow-Pratt measure of 2.50),
and up to Oj = 0.2 (an Arrow-Pratt measure of 0.4). The benefits of an export
tax are greater for those with greater aversion to risk, but the qualitative conclu-
sions are similar.

It is likely that these calculations overstate the benefits of the reduced risk
provided by the export tax. The absence of credit markets in rural areas does not
mean that farmers are forced to consume their current net income, as is assumed
in the model above. While farmers may find it difficult to borrow, they are not
prevented from saving. As Deaton (1989) has demonstrated, farmers can insure
against part of their income risk with precautionary saving even in the absence
of credit markets.

Hoff (this issue) demonstrated that a combination of a land tax to raise
revenue and an export tax to stabilize income Pareto dominates either tax in

16. These calculations do not account for the increased risk assumed by the government under an
export tax. Also, it may appear that for some parameters, the efficiency gain of a land tax increases when
the coefficient of variation rises from 0.0 to 0.1. The puzzle is resolved by noting that the absolute gain
from land taxation is less when the coefficient of variation is 0.1, but m declines by even more, causing
the ratio to rise.
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isolation. There is an optimal tradeoff between the insurance benefits of an
export tax and the improved incentives of a land tax. If a nondistorting insur-
ance program were possible that reduced X to zero, it would yield the efficiency
gains shown in the first column of table 1.

In Uruguay, cattle ranchers face substantial uncertainty from international
fluctuations in beef prices. Jarvis and Medero (1988) have argued that the
central government collects revenue from the land tax and uses variable export
tax rates to dampen the international price oscillations as well as to shield urban
beef consumers from domestic price swings. Thus the government in Uruguay
uses both export and land taxation to raise revenue and reduce risk.

IV. THE LAND TAX ENTAILS GREATER ADMINISTRATIVE AND EVASION COSTS

In theory the problem of collecting land taxes is straightforward: conduct a
cadastral survey that assesses the market or site value of each plot of land, and
send a tax bill to each owner. In practice, cadastral surveys are expensive and
time consuming, tax offices are short on assessors, assessments are eroded by
inflation, and courts are often swamped by appeals from irate landowners. 17 As
Richard Bird's classic 1974 book on land taxation argues: "the administrative
constraint on effective land tax administration is so severe in most developing
countries today that virtually all the more refined fiscal devices beloved of
theorists can and should be discarded for this reason alone. Not only will they
not be well administered; they will in all likelihood be so poorly administered as
to produce neither equity, efficiency, nor revenue (p. 223) " The careful survey
by Strasma and others (1987) provides recent documentation of the difficulties
inherent in the effective administration of the tax.

The purpose of this section is to provide a model of why countries have had a
much harder time administering the land tax than other types of tax. The strong
incentive to misrepresent the true value of one's land leaves the government with
a difficult choice of either allowing widespread evasion or spending valuable
resources to enforce compliance. For example, the administrative cost of the
land development tax in Bangladesh during the mid-1980s was more than half
the tax revenue. These administrative costs must be reckoned as real resource
costs-just like the traditional Harberger efficiency cost of distortionary taxa-
tion.' 8 Few commodity or trade taxes entail efficiency costs in excess of 50
percent of tax revenue.

Once again the general model from section I is specialized to address the issue
at hand. As in section III, I abstract from capitalization effects, and focus instead
on second-period production decisions of landowners. It is assumed that all life

17. Strasma and others (1987) suggested that the administrative capability of the government is
overwhelmed if 5 percent of landowners appeal their tax assessment.

18. Of course, administrative costs of land taxation in Bangladesh also yield social benefits such as
maintaining records of land ownership.
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cycle capital is invested in land. Since the primary focus here is on equity and
utility among farmers of different types, I assume that all marketed sales of x
bypass the urban sector and are sold in export markets.

Assume there are two types of people with identical farm plot sizes. Normal-
ize the population size of each group at unity. Person n, the benchmark (normal)
individual, supplies Ln = 1 - I units of labor and owns T effective units of
land. The high-quality farmer (person h) is endowed with t > 1 units of effec-
tive labor (that is, he is a more productive worker) and ,BT effective units of
land, with ,B > 1. Utility for each person is given by Vi = EV2 (p, wi, mi), where
the implicit wage wi may differ across types. Expected full income is written

(21) Emn =wn + {pFT, - [1 + 7r2 (0 - 1)]r}T
Emh =Wh + tpFTb - [3 - ?r,(l - 1)]FIT.

With probability 7r, the administrative agency incorrectly assesses the high-
quality land as normal land, and with probability 1r 2 normal land is incorrectly
assessed as high-quality land (see Stern 1982).

The probability ir, (or, in a group of many farmers, the fraction who are
misassessed) is endogenously determined as an optimal response by each individ-
ual to the tax premium on high-quality land 1(13 - 1) and administrative effort,
measured as administrative costs per unit of land c; 7r, = irl[c, r(3 - 1)], with
7r,1 < 0 and il 2 > 0, with the second subscript denoting the derivative with
respect to the ith argument.19 Similarly, the higher the administrative effort or
cost c, the less likely that low-quality land is misassessed; it 2 1 < 0. Noting that
total physical land area is 2T, revenue net of administrative costs is

(22) R = T(xn + x4) + [1 + I + (7r 2 -r1)( -1)Tr-2cT

where xi* is net marketed sales of the tradable good.
Assume no administrative costs of the export tax. This is an obvious sim-

plification; the point is that the export tax is administered at a central shipping
area or airport, and typically entails low costs of administration. Smuggling can
be discouraged by imposing large penalties for avoiding export taxes, even if not
every smuggler can be caught. By contrast, it is difficult to impose large penalties
for underreporting land quality, since reasonable people may differ over the
"true" value of land (Skinner 1990).

Figure 1 plots after-tax income against original income. Assume that all pro-
duction of the x good is marketed and not consumed so the after-tax income line
is straight.2 0 Given a pure output tax regime, the two types will reveal their

19. The endogenous functions ir, can be derived using the standard model of expected evasion in
which the individual's decision to evade depends on the probability of an "audit" or assessment (implicitly
a function of c), the gains from evading [r(3 - 1)], and the penalty of being caught (see Allingham and
Sandmo 1972). One problem with this type of model is that it would predict that everyone should evade,
since the penalties are rarely large enough to justify reporting land quality truthfully (Skinner and Slemrod
1985).

20. This assumption need not be maintained for the analytical derivations below.
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Figure 1. Incidence of a Pure Output Tax and a Pure Land Tax on Two Types of
Farmers

Pure land tax regime

B'
Low-quality land

V3~~~C

Income, net of taxes, F(1 - 7-) - rT T4

A,, ~ V, vi,

Pure output
tax regime

< / H~~~~~~~~igh-quality land

450 450 450

B G D Gross household output, F

Note: h = high-quality land; n = low-quality land; r= quality-adjusted per acre land tax; r = output
tax rate; V, = indirect expected utility of farmer i; BB' = after-tax budget line, low-quality land; DD' =
after-tax budget line, high-quality land; GG' = after-tax budget line, simple acreage tax (both farmers
have same acreage).

productive capacity through their marketed output and locate on a "separating
equilibrium" (see for example Stiglitz 1987 or Stern 1982): person n at An and
person h at Ah. Tax authorities need only collect the tax per unit of output,
rather than determine who is a high- or low-ability farmer.

If tax authorities can identify which land is the high-quality land, a more
efficient tax on land area can be assessed. Lines BB' and DD' reflect the after-tax
budget lines of the low-quality and high-quality types, respectively, under a pure
land tax regime yielding the same revenue as the output tax regime did. Each
farmer will be better off at V2 and Vh. The problem, however, is the self-
selection criterion-unlike the commodity tax regime, type h farmers will be
better off to represent their land value as low-quality, and attain utility level Vh.
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The model presented above reflects this tendency toward a pooling equilibrium;
unless real costs are expended to forcibly separate high-quality from low-quality
landowners, everyone will represent his land as low-quality.

Of course, one option would be to base the tax only on land acreage. In the
model above, each farmer owns the same acreage, so each would pay the same
tax and face budget line GG'. Note that while this tax is perfectly efficient, it is
less equitable, since the utility of type n farmers drops to V,4, while the type h
farmer's utility rises to V4h. As the diagram is drawn, the normal farmer's utility
declines relative to utility under the export tax.

Is it therefore better for the government to spend more money on administra-
tion to ensure that type h owners declare their land truthfully? Not necessarily,
since administration costs reduce net revenue (also see Kaplow 1989). In gen-
eral, to raise more revenue from the land tax the government is faced with two
choices; either spend more on administration or raise the rates. In the deriva-
tions below, it is shown that neither option may be socially efficient at the
margin relative to an export tax.

Since we are concerned here only with different types of farmers, let
Ql = Q( Vn, Vh, * ), with j =a (aQ/1aV,)(aVj/8m1), i = n, h, and 'n normalized to
1 (so that for a concave social welfare function, Ih < 1). Then the marginal
social cost of raising $1 in revenue from an export tax can be derived using Roy's
identity;

(23) -au aR Xn + _hXb

Once again, the numerator is weighted by the relative value of income in the
social welfare function.

Another option available to the tax administrators is to increase spending on
administration, with a shadow cost of

(24) ; -(2 /aR - (7r2 1- *htli)(O -1)

adc ac (Tr2 1 - 7rl)(0 - 1) -2/1

This method of raising taxes is equitable since type n farmers are likely to pay
less in taxes (7r 21 < 0) and type h farmers more (-rll > 0). But spending
money on tax administration makes little sense when statutory rates F are low.
It may be socially inefficient (no matter how equitable) to increase c if the
consequent tax revenue collected is minimal.

Finally, the simplest choice available to the government is to simply raise the
statutory tax rate r holding c constant. The shadow cost of raising revenue by
increasing the land tax rate is

(25) kl -d0/8K 1 + 7r2(0 - 1) + 'I'41 - 71(0 - 1)]

h sar tr 1 +rt + (ir2 - t1)(a - 1) - rxl2(e - dge o

Raising the statutory tax rate r is not equitable if, for example, the degree of
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existing tax evasion by type h farmers is high. The denominator suggests further
that the effective tax revenue collection from increasing the statutory rate r may
be diminished if as a consequence evasion becomes more widespread. Hence
revenue is not simply a constant proportion r of total quality-adjusted land
1 + R.

The following example illustrates how one might compare the three tax
choices. Assume that high-productivity farmers enjoy only half the weight of
normal farmers in the social welfare function (fh = 0.5), high-quality land is
assessed at double the value of normal land (f = 2), the land tax r is 2.5 percent
of the market value for land (normalized to one), the existing evasion rate is 25
percent (7t, = 0.25), the export elasticity is 1.0, -r2 is zero, and it, = -100 and
it1 2 = 50. Assuming that -11 = -100 means that an increase in administrative
expenses of 0.1 percent of land value reduces evasion by 10 percent. Assuming
that it1 2 = 50 means that increasing statutory rates by 10 percent (from 0.025 of
land value to 0.0275) increases evasion by 5 percent. Then the calculated values
of the shadow prices X' of raising $1 of extra revenue through an increase in the
export tax rate, land tax assessment effort, or land tax rate, are2'

Xr = 0.95
X' = 2.50

Xr = 1.25.

For these illustrative parameters, the export tax is the least costly way of
raising revenues. In sum, accounting for the overall cost of the tax system
inclusive of administrative and evasion costs, rather than just the distortions
under particular tax rates, alters the traditional comparison of the land tax
versus the export or commodity tax (Slemord 1990).

V. CONCLUSION AND DISCUSSION

Despite the theoretical pedigree of the agricultural land tax, its empirical
importance in raising central government revenue continues to slide. This article
has proposed three reasons for why the land tax has been allowed to decline in
importance. First, current generations of landowners may suffer large capital

21. Additional parameter assumptions are that effective labor units on high-quality land, (, are 2
(implying, with 13 = 2, that x = 2x,), and the existing export tax rate T is 30 percent. Letting q, be the
export elasticity, the calculations are:

x,1 + O.Sx2)
X' = X~= 0.95, from equation 23

3x,(l - Tn1)

0.5 x 100
X=' =2= 2.50, from equation 24

(100-2)/0.025

1 + 0.5(2 - 0.25)
3-0X 25- =.025 ~ 50 = 1.25, from equation 25.
3 - 0.25 - 0.025 x so 
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losses if land prices decline by the full present value of future tax assessments.
But this is not a convincing explanation for why land taxes are now rarely used,
since export taxes also depress land prices. In fact, replacing an export tax with
a land tax could increase land prices.

The second reason is that relative to an export tax, the land tax thrusts more
uncertainty upon the farmer. Regardless of the crop outcome, the land tax must
be paid. However, numerical calculations suggested that the degree of uncer-
tainty about farm income must be very large, and (in general) the level of
taxation low, before an export tax is preferred to a land tax. Furthermore, the
combination of both the land and export taxes will Pareto dominate either in
isolation (Hoff, this issue).

Finally, administering the land tax is difficult. Farmers with high-quality land
have a strong incentive to represent it as low-quality land. Since there are few
penalties for underassessment, real resources must be expended by the govern-
ment to prevent the land tax from collapsing to a pooling equilibrium in which
all farmers pay the same fee per acre. Once administration costs are included,
the land tax may be less efficient than an export tax.

Is this last problem-which I view as the most important defect of the land
tax-a fatal shortcoming? When markets for land are thin or incomplete, the
difficulty of assigning market value or net income to each parcel is likely to
ensure that such land taxes are rarely used. But there are alternative methods of
collecting land tax which avoid the necessity of tax assessors' placing a market
value on each parcel with periodic updating. For example, a crude index of land
quality depending on the soil type, distance from major roads, and irrigation
facilities can be determined for each plot of land. The tax assessment could then
be calculated by multiplying the year-specific tax rate by the permanent index,
thereby avoiding the necessity for yearly reassessment.

Such a procedure holds promise, especially as technological methods of map-
ping and soil quality assessment improve. However, it is unlikely that the tax
rate could be set at a high level, since net income from land may vary widely
even within these crude assessments of quality, leading to horizontal inequities.
My suspicion is that the administrative difficulties of collecting land taxes will
ensure its continued decline in providing central government revenue in develop-
ing countries.

Local government land taxation apparently has not experienced the same
decline in use.22 One explanation may be that local governments have few other
tax instruments available to them. Commodity taxes may be easily evaded,
export taxes are unavailable, and income taxes in rural areas are impossible to
administer. In this view, land taxes may be unappealing to local governments,
but there are no better alternatives. Furthermore, modest local government
revenue requirements imply a low land tax rate, reducing evasion and allowing
for a simpler tax structure.

22. There are no comprehensive statistics on local government use of agricultural land taxation.
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One shortcoming of the analysis to this point is that government tax choices
are presumed to be guided by efficiency or equity considerations. An alternative
view is that land taxation is more efficient and equitable than export taxation,
but political barriers and vested interests have blocked its use. This is a theme
often sounded in previous studies: "The weakness of land taxation is that while
it arouses the opposition of the landed interests, it does not hold out an obvious
appeal to any other important group" (Hirschman 1964, p. 433).

Examples of political opposition blocking land taxation abound. Most re-
cently, a 1986 World Bank-financed project in Argentina laid the administrative
groundwork for a new land tax designed to reduce its heavy reliance on export
taxes. Agricultural political groups, viewing the proposed tax as yet another in a
long history of revenue transfers from agriculture, effectively scuttled the pro-
posal (Trapido 1988).

The historical evidence may appear perplexing in light of two results from
section II implying that large landowners should support a revenue-neutral shift
from export to land taxation. First, switching to a land tax may increase the
value of land through capitalization effects. And second, replacing the export
tax increases the domestic price of the tradable good and consequently benefits
landowners at the expense of urban consumers. Why, then, the strong opposi-
tion to land taxation from landowners? The answer is that historically, land tax
increases were rarely paired with export tax cutbacks. In Argentina, for exam-
ple, the government made no pledge to reduce its export tax once the proposed
land tax was implemented. Political objections by landowners were not surpris-
ing under those circumstances. By contrast, landowners in Uruguay during the
late 1960s actively supported a land tax paired with a cut in export taxes (Jarvis
1986,1987).

The question still remains as to why landowners object more vehemently to
increased land taxes than to increased export taxes or various forms of implicit
taxation. Perhaps the land tax is unpopular because it is explicit rather than
implicit. Standard economic models do not admit any such difference between
the two taxes. But there is some evidence that explicit tax payments generate
more taxpayer resistance than implicit taxes collected at an intermediate stage of
production, although such effects are difficult to measure.23 Still, the secular
decline of central government land tax revenue is a good example of how admin-
istrative difficulties can outweigh textbook efficiency.

APPENDIX: A MODEL OF UNCERTAINTY

The utility function in equation 17 can be expressed in its indirect form:

(A-1) V(T, r; e) = (- 1 + <S2 + 0S3) (1 - 7 ; C()o

23. As Nicholas Stern has pointed out, Margaret Thatcher lost political ground over a very explicit
pol] tax. Her support for the poll tax was precisely to make explicit-and presumably less popular-the
financing of local councils dominated by the Labour Party.
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where 4. = ol + 02 + 03. Note that m must be derived implicitly, since FL and
FT both depend on the marginal product of labor, 1 - 1, while the leisure
demanded depends on total income m. The inner loop of the simulation there-
fore solves first for the optimal I conditional on the realization of e and the tax
and uncertainty parameters. The expected value of the indirect utility function is
0.5[V(e = co) + V(e -_ )].

Revenue is written

(A-2) R' = r[w(l - 1) + FTT] + rT.

In the counterfactual, the export tax is replaced with the land tax. This tax is
adjusted using iterative methods in the outer loop until expected utility is equal
to the baseline case of the export tax. If more revenue can be raised under the
land tax holding expected utility constant, then the land tax is more efficient,
and conversely. (The BASIC program is available from the author upon request.)
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Land Tenure and Property Rights: Theory
and Implications for Development Policy

Gershon Feder and David Feeny

This article explores the nature of property rights systems, their evolution, and their
effect on resource allocation. It is argued that certain institutional arrangements for
land rights have evolved in order to reduce uncertainty and increase efficiency in credit
as well as in land markets. Of particular relevance to developing countries, the article
emphasizes the contribution of public sector infrastructure to effective land rights
systems. An appendix to the article presents a formal model analyzing the effects of
security of land rights on land prices, the intensity of cultivation, and the use of credit.
Empirical evidence from Thailand supports several of the propositions derived from the
model.

The system of private property rights in land found in modern Western econ-
omies is the product of centuries of economic, social, political, and legal change
(North 1981). Most economic analyses presume Western-style exclusive, trans-
ferable, alienable, and enforceable private property rights in land. In this case,
the traditional three pillars of economic theory, namely, resource endowments,
technology, and preferences, are sufficient. The fourth pillar, institutions, can be
omitted without seriously distorting the analysis. Yet both historically and in the
contemporary world, especially in developing countries, the presumption of
exclusive, transferable, alienable, and enforceable rights is frequently inaccurate
and potentially misleading. In such cases the complex nature of institutional
arrangements in general and property rights in particular needs to be described;
the fourth pillar needs to be specified (Arrow 1985; Coase 1960; Feeny 1988a;
Solow 1985).

This article focuses on how property rights in land affect resource allocation
in agriculture in developing countries. A number of topics are considered, in-
cluding conceptual issues concerning the nature of institutions and the definition
of property rights. We consider the impact of land rights systems on incentives,
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uncertainty, and the operation of credit markets. Of particular relevance to
developing countries, we emphasize the importance of public sector infrastruc-
ture in making land rights systems effective. A formal model analyzing the
effects of property rights security on land values, the intensity of cultivation, and
the use of credit is developed. The model highlights the strong interactions
between security of property rights and credit markets. Empirical evidence from
Thailand supporting some of the propositions derived from the model is summa-
rized briefly.

I. PROPERTY RIGHTS AS AN INSTITUTION

In order to consider the role of property rights in general and land rights in
particular, it is important to place these rights in the context of the overall
institutional structure of the society and economy. There are three basic catego-
ries of institutions: constitutional order, institutional arrangements, and norma-
tive behavioral codes. The constitutional order refers to the fundamental rules
about how society is organized-the rules for making rules. Institutional ar-
rangements are created within the rules specified by the constitutional order.
These arrangements include laws, regulations, associations, contracts, and the
focus of this article, property rights in land. The third category, normative
behavioral codes, refers to the cultural values which legitimize the arrangements
and constrain behavior. The constitutional order and normative behavioral
codes evolve slowly; institutional arrangements may be more readily modified.

In developing countries that are undergoing evolution in all three categories of
institutions there is the potential for a lack of congruence among the three types
of institutions. Thus, although the formal legal system may provide for alien-
ability, the transfer of land to persons from another clan or ethnic group may
represent a violation of cultural norms. Similarly, although the constitutional
order may make provisions for private property rights and there may formally
be laws establishing such rights, the corresponding registration and enforcement
mechanisms may be largely absent.

Property rights are an important class of institutional arrangement. In gen-
eral, "property as a social institution implies a system of relations between
individuals. . . . it involves rights, duties, powers, privileges, forbearance, etc.,
of certain kinds"'1 Property rights are then a bundle of characteristics: exclu-
sivity, inheritability, transferability, and enforcement mechanisms (Alchian and
Demsetz 1973). Thus property rights define the uses which are legitimately
viewed as exclusive and who has these exclusive rights. Uses of land may include
hunting, passage, gathering, grazing, cultivation, the mining of minerals, the use
of trees, and even the right to destroy the resources. For instance, in medieval
England and contemporary South India, rights to the crop are private whereas

1. Hallowell (1943, p. 119); for a discussion on the historical evolution of the concept of property see
Schlatter (1951).
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rights to the stubble after harvesting are communal (Campbell and Godoy 1986;
Wade 1986). Similarly, in many parts of Sub-Saharan Africa land and tree tenure
are separate (Feder and Noronha 1987). Land rights may further specify the
conditions under which various types of transfer of rights may be affected and
the parties to whom such transfers may be made. Rights also have a temporal
dimension. The institutional arrangements include mechanisms for defining and
enforcing property rights; that is, they include both the formal procedures and
the social customs and attitudes concerning the legitimacy and recognition of
those rights (Taylor 1988). Enforcement depends on a constellation of support-
ing arrangements and mechanisms such as courts, police, financial institutions,
the legal profession, land surveys, record-keeping systems, and titling agencies,
in addition to the social legitimacy of property rights in land.

Four Categories of Property Rights in Land

There are four basic categories of property rights in land: none (or open
access), communal property, private property, and state (or crown) property.
Under open access, rights are left unassigned. The lack of any exclusivity implies
the lack of an incentive to conserve, and therefore often results in degradation of
scarce resources. Under communal property, exclusive rights are assigned to a
group of individuals. Under state property, management of the land is under the
authority of the public sector. In private property, an individual is assigned the
rights.2 These four categories are ideal analytical types. If the group holding
exclusive communal rights is large enough, the distinction between communal
property and open access becomes moot. If private property rights are not
viewed as being legitimate or are not enforced adequately, de jure private prop-
erty becomes de facto open access. Nonetheless the simple taxonomy is useful
for describing property rights systems.

All or some of these categories of property rights may exist in a single society
for different tracts of land. Furthermore, because of the multifaceted nature of
property rights in land, the same tract of land can be categorized under more
than one regime. In many societies, some or all land is constitutionally the
property of the state, but exclusive use rights are given to individuals under a
contractual arrangement with the state. If these use rights are transferable with
few limitations, and if the contract is sufficiently long-term (for example, ninety-
nine years), then for most of the contract's duration there is very little difference
between possession of use rights and full property rights.

The changes in economic relations and in power structures that characterize
the development process generate changing needs for property rights and for the

2. The term common property is sometimes used to refer to property that is classified as communal in
the system used here, but it is also used to refer to open access situations. More generally, common
property refers to situations for which exclusion is difficult and utilization involves rivalry. To avoid
confusion, group ownership is therefore labeled as communal, rather than common property rights. For
more on these distinctions, see Berkes and others (1989).
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associated institutions to regulate or enforce them. In the early stages of agri-
cultural development, land rights may be split between individuals and the
community. Individuals are assigned use rights (which can be long-term and
inheritable), although the right to sell land or transfer the use right to nonheirs is
retained by the community. Under circumstances where endowments are similar
across households and land is abundant, such arrangements provide incentives
to individuals to exert effort in tilling land and preserving fertility (through
secure and inheritable use rights), yet they minimize social tensions. Social un-
rest may emerge when individuals lose their land rights, especially to nonmem-
bers of the community, creating a landless class. When technology advances,
however, and endowments of labor and other productive assets differ among
households, the lack of transferability of property rights may adversely affect
productivity. Efficiency considerations thus motivate changes both in the consti-
tutional order and institutional arrangements relating to land rights.

Evolution of Land Rights: The Example of Thailand

Private property rights in land have evolved gradually in response to increases
in the scarcity value of land and therefore the benefits to be derived from more
precise and secure land rights. When land was abundant and labor scarce,
property rights in labor (for example, slavery) were often defined with much
greater precision than property rights in land (Engerman 1973). For example, in
land-abundant, labor-scarce, early-nineteenth-century Thailand, slaves rather
than land served as collateral in financial markets. There was a well-developed
legal system to govern transactions in labor commitments. In contrast, the sys-
tem of usufruct land rights was not as extensively developed.3 In theory all land
belonged to the king. In practice individuals were allowed to use the land for
cultivation, sell it, and pass it on to their heirs as long as they paid taxes on the
land and did not leave it fallow for longer than three consecutive years.

With the increasing commercialization of rice production and exporting of
rice, land values in Thailand appreciated, even though for much of the period
the area cultivated per person in fact increased. The agricultural terms of trade
appreciated as international trading opportunities were opened up and transpor-
tation costs declined. The result was a rice export boom which induced a rapid
expansion in the area under cultivation.

As land became more valuable and frontier areas were brought under cultiva-
tion, land disputes became endemic. The Thai government responded with a
series of procedural and administrative changes. A major new law on land rights
was enacted in 1892. Although it provided a more comprehensive framework
and more standardization of procedures for documenting land ownership rights,
the lack of adequate surveys and record-keeping continued to inhibit the precise
documentation of rights; land disputes continued. In 1896 the government re-
sponded by initiating a cadastral survey in an area in which important govern-

3. A detailed discussion of the evolution of land rights in Thailand is provided by Feeny (1982).
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ment officials were also landowners, and in 1901 created a formal system of
land titling. Cadastral surveys covering most of the commercialized areas in the
central plain followed. Surveys were, however, not vigorously pursued in most
other regions or in upland areas. Thai legislation continued to evolve. The result
has been a compromise between the traditional practice of allowing citizens to
bring unoccupied forest land under cultivation as private property and the re-
quirements of the land titling system based on cadastral surveys. The compro-
mise provides for several levels in the security and documentation of land rights.
It is embodied in the 1954 legislation which provides the basis for the current
system in Thailand.

In summary, the current system of land rights in Thailand developed in re-
sponse to the increased benefits of defining property rights in land induced by
the commercialization of agriculture and appreciation in the agricultural terms
of trade. Government officials, as landowners, shared in the gains from titling
and were therefore willing to supply the institutional changes being demanded,
especially in those areas in which they owned land. Their motives also reflected
the desire to provide mechanisms to resolve and reduce the incidence of land
disputes.

This evolution is not unique to Thailand. Increasing population density, ap-
preciations in the agricultural terms of trade, and technological change which
made investments in land quality more profitable have enhanced the benefits
from creating more precise private property rights in land.4 The processes which
helped to shape the historical development of land rights in Thailand and in the
West are very salient today in many developing countries. Population pressure
on land resources is common. Many new technologies have increased the returns
to farming. The demand for institutional arrangements to describe and enforce
property rights in land with more precision is thus a common feature of many
developing countries.

II. CONSEQUENCES OF LAND RIGHTS SYSTEMS: INTUITIVE PROPOSITIONS

Systems of property rights in land, by assigning and enforcing the gains and
losses from actions to agents, have a profound effect on incentives and on the
scope of market transactions in land and credit (where land is often used as
collateral). Here we summarize the nature of these effects.

Incentives

Property rights provide agents with the incentives to use land efficiently and to
invest in land conservation and improvement. The establishment and enforce-
ment of these rights are, however, not costless. When land is abundant, the gains
afforded by enhanced property rights may be more than offset by the transaction

4. See Feeny (1988b), Libecap (1986), Roumasset and LaCroix (1988), and Umbeck (1977) for
examples of the process.
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cost of providing for the property rights. If land becomes scarce, however, or
changes in technology create new investment opportunities, the forgone gains
become more important and the provision of property rights in land then has the
ability to enhance productivity. Communal rights may represent the best ar-
rangement for situations in which the opportunities to invest in the quality of the
land are limited and the community is small, but because land is sufficiently
scarce it pays to exclude outsiders from using it. In such a situation communal
rights economize on transaction costs. Outsiders are readily detected, and the
entire community has an incentive to enforce their exclusion. The small size of
the community implies that the transaction costs of regulating use among mem-
bers are not prohibitive. It is often observed in larger communities, however,
that mechanisms for imposing restrictions on individuals' land use patterns
which are harmful to the group's interest are deficient, and communal owner-
ship then leads to efficiency losses. Furthermore, when new market oppor-
tunities arise or new technologies provide large benefits from investments, com-
munal rights may no longer provide sufficient incentives.

Asymmetric Information and Uncertainty

Given the effect of land rights systems on incentives, it follows intuitively that
risks to the possession of such rights (for example, the risk of state expropria-
tion, of private challenges to land rights, or of tenure agreement cancellation
faced by a tenant) will hurt production and investment. Here we wish to empha-
size a particular aspect of efficiency loss due to asymmetric information. In the
early stages of agricultural development, transactions in land take place mainly
among members of the same community. Information is thus fairly symmetric:
the identity of those who possess transferable rights over specific tracts of land is
reasonably well known to all members of the community. With more advanced
stages of development and increased mobility of individuals and entrepreneurs,
transactions among individuals who are not members of the same community
are more frequent. As a result, the scope for asymmetric information, and hence
land disputes, increases. The price of land will then not reflect its true social
value, and the extent of land transactions will be less than optimal. Land trans-
actions generally increase efficiency in resource allocation, as agents with high
(potential) marginal productivity of land are induced to acquire land from
agents with low marginal productivity.

In order to reduce the inefficiencies arising from uncertainty, societies develop
sophisticated institutional arrangements for recording and enforcing land rights.
One such arrangement is a centralized public record of land tracts and the
possessors of rights over these tracts. Such records have coverage at various
levels of geographic units (for example, county, provincial, or national), pre-
sumably with higher costs as the unit of coverage expands. As early as 600 B.C.,
the Bible (Jeremiah, chap. 32) describes that for a land transaction between the
prophet Jeremiah and a relative, two copies of the record of the transaction were
kept with a certain priest in the capital, Jerusalem. This arrangement gave
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individuals who were considering buying or renting land from others a way to
verify that the rights they were about to purchase did indeed belong to the seller
or lessor. In later times, officially maintained land records and title documents
became much more systematic.

A central record is of course only one of the institutions designed to reduce
uncertainty. A functioning legal system and effective enforcement mechanisms
are necessary as well. In the absence of such public services, each individual will
increase his private allocation of resources for enforcement through the use of,
for example, guards or elaborate fences. It is more efficient to reduce the risk (at
least partially) through a public good (police, judiciary), than through individual
actions only.

Risk and asymmetric information with respect to land rights are particularly
extreme in frontier areas where land which was previously ownerless (it may
have been formally state-owned) is being claimed by individuals migrating from
other areas. In such circumstances there is no established community from
which knowledge can be obtained. The large number of claims and challenges to
claims typically overloads the administrative infrastructure (land record offices,
courts, and police), and it is not uncommon in such areas to find private (and
necessarily segmented) institutions to protect property rights over land (gunmen,
fortified properties).

Land Rights and Credit Transactions

The business of lending is inherently risky. The use of collateral on loans
reduces uncertainty and moral hazard problems for creditors. Collateral is more
valuable the more immobile and immune to damage it is, and land has tradi-
tionally been an ideal collateral asset in areas where land is scarce (Binswanger
and Rosenzweig 1986). The emergence of profit-motivated credit activities
(whether formal or informal) among agents within and outside established com-
munities is frequently an important element in inducing institutional change
with respect to land rights.

Land's usefulness as collateral is dependent on the absence of uncertainty and
asymmetric information with regard to the rights (in particular, transfer rights)
of the operator-occupier. A lender, for the same reasons which concern a poten-
tial buyer or renter, would like to be assured that the borrower-operator has
indeed the right to dispose of the land by sale or transfer or the right to transfer
use rights (a well-defined set of use rights over a sufficiently long time period has
a capitalized value which can serve as collateral). The availability of land as
collateral, and documentation of land rights which make such collateral cred-
ible, affect the willingness of creditors to make loans (Feder, Onchan, and
Raparla 1988). In addition, formal procedures for registering liens on property
rights provide important enforcement mechanisms. Thus the same institutional
arrangements that increase incentives for productive use of land also facilitate a
more efficient credit market.

Formal procedures, however, may also entail high transaction costs. There is
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evidence of analogous informal mechanisms with lower costs. For instance, one
device is for the debtor to leave the physical title (document of land rights) on
deposit with the creditor. Although this does not provide for the formal registra-
tion of the transaction and therefore does not provide for a secure mechanism
for foreclosure in the event of default, it does give the creditor the ability to
ensure that the property is not disposed of without his interests being protected.
It also gives the creditor the ability to limit indirectly the total liabilities of the
debtor in that other formal (or informal) procedures requiring the presentation
of the title cannot be performed without the knowledge of the creditor. Formal
and informal practices of this nature have been observed in various countries in
Africa, and in India and Thailand (Meek 1946, p. 256; Stifel 1976). A contem-
porary informal variation which has emerged in Thailand recently is a signed
power of attorney agreement for the debtor to retain use of the land while
leaving the land title document with the creditor (Siamwalla and others 1990, p.
280). The availability of the land title document provides the creditor with
added security, making it possible for creditors to extend credit to persons with
whom they would otherwise not be sufficiently familiar. For the debtor these
informal arrangements provide access to larger sums at lower rates and reduce
market segmentation.

Public Sector Resources to Promote Land Security

In the rural areas of many developing countries the institutional arrangements
necessary to provide incentives and reduce uncertainty and asymmetric informa-
tion are often not well developed or are largely absent. This is not because the
forces which tend to generate these institutional arrangements are absent, be-
cause these forces are clearly present in many instances: high population-to-land
ratio, technology requiring fertility enhancement, and active or potential credit
markets in which property rights in land could serve as collateral. Rather, the
deficiencies stem from the overall inadequacy of public resources. The adminis-
tration dealing with land records may suffer from deficient technology (for
example, handwritten record retrieval methods when microcomputers would be
much more efficient), insufficient labor resources, and inappropriate storage
facilities. The judicial and police systems may be understaffed or underpaid,
which creates conditions for rent-seeking and for a slow process of property
rights enforcement.

In some countries the legal apparatus defining property rights may be exces-
sively complex and require various types of documents and affidavits which may
be useful in an urban context but not in an agricultural context. The complex-
ities increase the fixed transaction cost associated with enhancing the security of
property rights (for example, requiring the assistance of expensive lawyers and
demanding substantial time inputs from farmers.) This may create a stratifica-
tion whereby wealthier and larger farmers find it easier and more worthwhile to
finance these transaction costs (which tend to be relatively size-invariant),
whereas smaller and poorer farmers would not undertake them.
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The inadequacy of public sector resources for reducing uncertainty in prop-
erty rights is aggravated by a public institutional framework that makes it diffi-
cult or impossible for private sector agents to substitute, if only in part, for the
lack of public infrastructure. In some countries, private land surveyors are not
recognized and certified, or the facilities to train such surveyors are not estab-
lished. The verification of boundaries and the resultant improvement in owner-
ship security is thus totally dependent on public sector land surveying, which is a
function of public budgets.

Such circumstances do not allow a significant reduction of the uncertainty
regarding property rights which the formal public sector institutions are sup-
posed to bring about. Instead, one frequently finds an emergence of localized
and informal risk-reducing institutional arrangements which may be less effec-
tive than a well-functioning formal institution but are better than no institution.
The segmented nature of these local arrangements implies a smaller volume of
transactions than that which would take place otherwise, and thus a less effi-
cient resource allocation.

A typical example is to be found in the western expansion period of the United
States (Anderson and Hill 1975; Dennen 1976). Under the provisions of home-
steading, ranchers in the Great Plains were able to claim as private property
parcels of land which were too small to support large herds of livestock.
Ranchers therefore supplemented grazing on private lands with grazing on the
public domain, which created the potential for conflicts.

Voluntary collective action in the form of cattlemen's associations helped to
ameliorate the situation. The cattlemen's association provided informal prop-
erty rights to the range, organized the spring round-up (an activity for which
there were economies of scale), and helped in the recognition and enforcement
of brands, a means for recording private property rights in livestock. These
mechanisms were especially important in the period before the availability of
barbed wire, a cheap means of enforcing rights to the range in a natural environ-
ment in which wood, stone, and other traditional fencing materials were scarce.

III. A MODEL OF INVESTMENT, PRODUCTION, AND LAND PRICE

DETERMINATION, AND SOME EMPIRICAL EVIDENCE

In this section, we summarize the results of a formal model which is presented
in the appendix. The model makes a number of simplifying assumptions, but it
nonetheless captures important characteristics of a rural economy in which land
rights are subject to risk. The link between land rights and the credit market is
incorporated through the assumption that the supply of credit available to
farmers is positively related to the value of their landholdings (as it would
typically be when land is a collateral for loans) and negatively related to their
probability of land loss.

The model assumes that the objective of farmers is to maximize their utility of
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current consumption and next period's wealth by allocating their initial endow-
ment and borrowed funds to three uses: current consumption, land acquisition,
and investment in physical capital. Land and capital are used to produce their
next period's output through a neoclassical production function. Output and
land value, minus debt repayment (principal plus interest), make up the next
period's wealth. The risk to property rights is represented by a nonzero proba-
bility that land (and the output derived from the land) will be lost in the next
period to the present decisionmaker. The farmer thus perceives an expected
value of the next period's wealth that depends on the probability of land loss.

The model confirms that optimal allocation implies a negative relation be-
tween land price and the demand for land, as one would indeed expect in an
ordinary demand function. The capital-to-land ratio, however, is positively re-
lated to the price of land, because as land becomes more expensive, capital is
substituted for land (current consumption would increase as well). An increase
in the risk of land loss would, if land price were to be held constant, reduce both
the demand for land and the total demand for capital, as the output to be
produced by these factors has a lower probability of materializing, and because
the likelihood that land will remain part of the farmer's wealth declines. Another
reason for the decline in demand for these factors is that the supply of credit is
negatively affected by the increased risk to the viability of land as collateral.

Land prices, however, cannot remain unaffected by increases in the risk of
land loss, because as farmers reduce their demand for the fixed supply of land,
an excess supply is created which drives down the equilibrium price. Land prices
are thus shown to be negatively related to the riskiness of land rights. The
reduction in land values with increased risk diminishes further the supply of
credit per unit of land. Whereas the total amount of land employed in equilib-
rium is fixed, the reduced supply of credit per unit of land reduces the total
amount of capital acquired. As a result, at equilibrium the capital-to-land ratio
declines, and hence output per unit of land falls.

The model indicates that the equilibrium price of land contains a "collateral
premium" which is a result of the owner's ability to obtain additional and
cheaper credit by pledging the land as collateral to overcome the information
asymmetry in the credit market. This has an important implication for the
financing of land acquisitions: as the sales value includes the collateral premium,
the purchaser will not be able to pay for the land out of the benefit stream unless
he acquires it out of equity, at least in part. In the context of land reform,
landless beneficiaries with no equity cannot therefore be expected to compensate
former owners at full market price from the revenues of the farm.

Social welfare in one period is defined as the expected value of output minus
the value of real resources (capital) consumed in the process of production. The
analysis indicates that under ideal conditions (that is, no risk of land loss and an
interest rate which equals the rate of time preference) the price of land equals the
discounted value of the stream of social welfare generated by a unit of land.
With a nonzero risk to land rights, the price of land will be lower than its social
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value (that is, the stream of net benefits generated by it). The reason for this
distortion is that the risk of losing land, aside from causing temporary output
reduction (which is a loss to both the individual and society), is also a risk of
asset loss to individuals. Society does not, however, risk a loss of the land, which
will remain a productive asset regardless of whether it is possessed by any
specific individual. This deviation will cause a difference between private and
social assessments of the benefits of eliminating the risk to property rights:
individuals will be willing to support a larger expenditure toward eliminating
uncertainty than is socially optimal.

A caveat is in order with respect to this result. The model assumes that
farmers are identical in their farming skills and differ only in their endowments.
In reality, however, there are differences among farmers in their farming skills.
This implies that the elimination of uncertainty, to the extent it expands the land
market, will bring social benefits by facilitating sales of land by individuals with
low productivity to ones with high productivity. This benefit may not be fully
reflected in private valuations of reductions in uncertainty and can thus intro-
duce a countervailing effect to the model's results.

Empirical results from a case study in Thailand confirm many of the proposi-
tions propounded in this and the preceding section. The study, reported in Feder
and others (1988a, 1988b), compared the performance of squatters on state
land, who lack titles on land they farm, with that of titled farmers. The results
show that titled land-rights to which had relatively little asymmetry in
information-bore little risk of expropriation, provided better access to credit,
and had a significantly higher market value as compared with squatters' land.
Titled farmers had a larger volume of investment, higher likelihood of land
improvements, more intensive use of variable inputs, and higher output per unit
of land.

A surprising finding was that most of the impact of title ownership in this
particular case stemmed from the fact that titles increased farmers' access to
formal credit, rather than from elimination of actual risk to the land rights of the
farmers. For example, in a comparison of two groups of squatters, one of which
was granted official acceptance but not permission to legally transact in land, no
difference in performance was apparent. Both groups were, of course, unable to
pledge their land as collateral for a debt. Similarly, of three areas studied, in the
area in which the dominant source of credit was the informal credit market (in
which information asymmetry is small as compared with the formal credit mar-
ket), the differences between land values and agricultural performance of titled
and untitled farmers were the smallest. As confirmed through other sources, the
risk to squatters' land rights in Thailand is not significant because eviction by the
state would be politically costly. Formal credit institutions, however, do not
accept land as collateral without formal title for reasons related to information
asymmetry. A calculation over all survey areas of the costs and benefits of
providing squatters with legal title ownership shows that the benefits outweigh
the costs by a wide margin.
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IV. CONCLUSIONS

The definition and institutionalization of property rights in land have been an
important issue for societies throughout history. The nature of these rights and
the way they are enforced have significant consequences for resource allocation
and economic efficiency. Changes in population density, technology, and politi-
cal power generate changes in the assignment of property rights and in the
institutional arrangements associated with these rights. Generally, secure indi-
vidual property rights over land, or secure and long-term use rights on land
induce exertion of higher levels of labor and management effort and higher
levels of investment to protect or enhance land fertility. There are exceptions to
this proposition, such as cases in which unregulated individual use generates
externalities. The provision of secure individual property rights requires not
only social rules for allocation of land rights, such as a constitution which
recognizes individual land rights, but also adequate implementation and en-
forcement mechanisms. In the absence of such mechanisms, uncertainty regard-
ing land ownership rights will generate inefficiencies in the allocation of re-
sources. The inefficiencies are aggravated if the use of land as collateral affects
credit availability. In this case, the same institutions which improve the effi-
ciency of the land market will also increase efficiency in credit markets.

Asymmetry in information regarding the allocation of land rights between
agents transacting in land is another potential source of inefficiency which is
likely to increase with agricultural development. The asymmetry promotes the
segmentation of land markets, constraining the volume of transactions and thus
hindering efficient resource allocation. Various institutional arrangements were
developed over time to reduce the extent of asymmetric information, such as
land records and title documents. These arrangements typically require public
sector involvement because of economies of scale and complementarity with
other public sector activities-for example, cadasters for taxation purposes and
judicial and police functions.

Although there are obvious social benefits to the provision of secure property
rights and to the removal of information asymmetry, there is a likelihood that
private benefits of secure land ownership rights exceed the contribution of such
security to society's resources. Such a situation may imply that individuals are
willing to support policy measures to improve ownership security to a point at
which marginal costs exceed the marginal gain in net output. Appropriate taxes
or user charges can be used when implementing some of the institutional ar-
rangements to enhance the security of land rights, so as to bring individuals'
willingness to support such programs in line with the net gains accruing to
society as a whole. The gains in land and credit markets' efficiency which result
from reduction of uncertainty in land rights, however, may generate externalities
countervailing the excess valuation of security by individuals and, in any case,
are a social benefit of considerable magnitude in economies where these markets
are relatively free. The total social benefits of improving security of land rights
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in such economies are therefore likely to exceed social costs, although the exact
optimal extent of security enhancement (and the associated costs) will require an
assessment based on the specific situation being considered. But in areas where
credit and land markets are not yet developed, an investment in titling and land
registration may entail an excessive cost in comparison with the benefits, and
security of tenure can be enhanced by cheaper methods such as legalizing the
authority of local institutions.

APPENDIX: A MODEL OF INVESTMENT, PRODUCTION, AND LAND PRICE

DETERMINATION

For simplicity assume a two-period horizon, in the first period of which land
acquisition, consumption, and investment decisions are made that determine
production in the second period. Capital is completely used up in the process of
production. Capital is the numeraire good, with price 1, and is available with
infinite supply elasticity to the rural sector. Individuals maximize an expected
utility function which is separable into two arguments: current consumption and
terminal wealth. A further simplification is that the utility function is linear in
terminal wealth. Risk to property rights is introduced through a nonzero proba-
bility 4 that the land and its second-period output will be taken from the current
decisionmaker, for example, through takeover by other individuals by force or
legal challenges. The possibility of gaining land through such actions is viewed
as an exogenous probabilistic event. Although the benefits of such a windfall
should enter the objective function, it can be shown that this element does not
affect the results of the model, and for simplicity it is not included explicitly.

The notation used in the model is: T = land, P = price of land, k = capital-
to-land ratio, CO = first-period consumption, WO = initial wealth, X = proba-
bility of ownership loss, U = utility of first-period consumption, and y = output
per unit of land.

Model Components

The production function exhibits constant returns to scale in land and capital.
The per hectare output is therefore

(A-1) y = y(k); y' > 0; y" < 0

Utility of current consumption is a concave function with decreasing marginal
utility:

(A-2) U = U(Co); U' > 0; U" < 0

Individuals maximize their expected utility, which is composed of the utility of
current consumption plus their expected terminal wealth. Terminal wealth is
equal to output plus land value in the case that land rights are not lost. Maximiz-
ation is subject to a budget constraint whereby the value of land, capital, and
current consumption cannot exceed initial wealth plus borrowed funds.
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It is assumed that credit is rationed, and that the ration is binding for all
farmers. The ration is proportionate to a borrower's landholding value with
land serving as collateral. Denote the proportion by s. The total credit ration
(say, S) is positively related to land's ownership security, that is:

(A-3) S = s(k)PT: s' < 0; 0 < s < 1

A fixed rate of interest (r) is assumed. The model could be developed with an
assumption of an interest rate dependent on risk to property rights, which would
yield even stronger results. Because all farmers are assumed to be rationed, the
marginal productivity of capital is necessarily higher than the cost of credit.

If land rights are lost in the second period, the farmer is still obliged to pay the
debt acquired in the first period. (It could be assumed that only a proportion of
land is lost, say, y, and that farmers repay their debts from their remaining
wealth. In this case, the results of the model would be practically unchanged,
with the term -yo replacing 4 in all derivations. For simplicity, the calculations in
the text assume -y = 1. Even though all debt is ultimately repaid, lenders are
concerned about the risk of land loss because of the transaction cost of collecting
debts from dispossessed farmers. This motivates the assumption that the credit
ration depends on land security, as in (A-3).

The farmer's objective function is

(A-4) max U(CO) + (1 - O)T[y(k) + PI - (1 + r)s(4i)PT

subject to the budget constraint

(A-5) WO+ s(q)PT=kT+PT+Co

From (A-5) one obtains

(A-6) CO = Wo-kT-PT + s(O)PT

Thus, the objective function can be written

(A-7) max U[W0 - PT(1 - s) - kT] + (1 - O)T[y(k) + P] - (1 + r)s(O)PT
T,k

First-order conditions for a maximum are

(A-8) (1 - )(y + P)-U' [P(1 -s) + k - (1 + r)s()P] = O

(A-9) (1 - 4)Ty' - TU' = 0

The Hessian matrix is

_ pU"[P(1 - s) + k12 U"[P(1 - s) + k]T T
(A-10) [ =] LU"[P(1 - s) + k]T T(1 - O)y" + T2U"j

Second-order conditions are clearly satisfied as the determinant is positive:

(A-11) IHI _A = T(1 - 0)U"[P(1 - s)P + k] 2y" > 0.
(because U" < 0, y" < 0).
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The impact of a change in land price is given by:

dT 1 | |(1 ) p - U"[(l - s)P + k](l - s)T

L-[dk T2 U"(l - s)
where use has been made of equations (A-8) and (A-9). The concavity of y
implies y > y' k.

Using Cramer's rule, one obtains:

(A-13) dT = 1 - (Y - Y ) [T( l1 - )y" + T2U"]
T-ii = k'[(

-U"[(l -s)P + k]T2 (1 - s)(1 - f)y" 3 < 0

That is, the demand for land is negatively related to its price, as intuitively
expected. The sign can be established by noting the concavity of y and U. From
Cramer's rule, one also obtains

(A-14) dk _ ( _) (y-ky' ) U"[(1-s)P + k] T > °
TP p ~~~~~~A

That is, the capital-to-land ratio increases with land price. This is also intuitively
expected, because with higher land prices, farmers will substitute capital for
land in production.

Because the demand for land is monotonically and negatively related to the
price of land, and given that the supply of land is fixed, there is a stable equilib-
rium price of land which depends on the parameter k, the risk to ownership.
Intuition suggests that an increase in the probability of loss of land rights should
reduce the demand for the risky asset (land) if land prices are fixed. This is
confirmed by the following derivation:

dT y + P-[(1-4)y' -(1 + r)]Ps' +

(A-15) [H] dk = TU" [(1 - s)P + k]Ps'
Ty' + T2 U"Ps'

Denote the first element in the vector on the right-hand side of (A-15) by 0,
and note 0 > 0, because (1 - O)y' - (1 + r) > 0 if the credit constraint is
binding. Then, using Cramer's rule and equations (A-8) and (A-9)

(A-16) dT {OT(1 - O)y" + [T2(1 + r)sPU"/1 + /]
dc/ A

- T2U"[(1 + O)y' - (1 + r)]Ps' I < 0

(A-17) d< = ,, [[(1 - O)y' - (1 + r)]

Ps' - [(1 + r)sP/(l - 0)]}TU" > 0
Thus an increase in the risk of land loss would increase the capital-to-land
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ratio if land price were held constant. This result obtains even though the
relative prices of credit and land are held constant, because the incentive to buy
land due to its credit-enhancing role (aside from its productive contribution) has
been diminished, and therefore the ratio of marginal contributions of land and
capital has changed. The overall demand for capital, however, will decline with
an increase in risk to land rights even when land prices are fixed, because the
higher risk reduces the expected return on investment. This can be verified by
calculating

d(kT) _ Tdk kdT

d)~ d) dqf

utilizing equations (A-16) and (A-17).
While the capital-to-land ratio increases with risk when land price is fixed, the

relation is reversed in equilibrium. An increase in ownership risk reduces the
demand for land (dT/dk < 0), whereas the supply of land is fixed, so that the
price will decline to equate demand to the fixed supply. Using equations (A-13)
and (A-16), one can show that the price of land in equilibrium will decline,
(dP/dk < 0).

(A-18) dP =- OT(1 - O)y" + [T2 (1 + r)sPU"/(1 + 0)]
do - T2 U"[(1 - O)y' - (1 + r)]Ps' }{(1 - 0)[(y - ky' )/P]

T(1 - 0)y" + T2 U"
- U''[(1 - s)P + k]T 2(1 - s)(1 - o)y"}- 1 < 0

In this model, in which credit availability depends on the riskiness of the land
collateral, the impact of higher ownership risk on the price of land has two
components. The first term of the right-hand side of (A-18) reflects the impact of
risk on the farmer's resource allocation: as uncertainty increases, present con-
sumption is preferred to future wealth accumulation, and the demand for land is
reduced while the supply is fixed, which requires a price reduction to restore
equilibrium. The second and third terms on the right-hand side of equation
(A-18) reflect respectively the impact of land ownership and ownership risk on
the supply of credit: as uncertainty rises, the farmer's access to credit for land
purchases or capital diminishes and the demand for land is reduced. If there
were no credit market (s = 0), or if credit supply was not affected by ownership
risk (s' = 0), then these components would vanish, but land value would still be
negatively affected by higher ownership risk. These results also demonstrate the
link between land price and land's role as a collateral. The price of land includes
a premium reflecting the additional income due to the credit which can be
acquired by pledging the land, and which in turn increases, at the margin, the
farmer's utility.

The change in the equilibrium capital-to-land ratio following an increase in
risk and the subsequent reduction in land price can be calculated (using equa-
tions (A-12), (A-14), (A-16), (A-17), and (A-18)) as:

dk* dk dk dP dk dk [dT/dkl
d) d d dPod do dP [dT/dP]
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(A-19) = (([Ty' (1 - k) (y -y' k)/P] + TU"(r + q5)s' + T2 U1 (1 - s)
{[(1 - s)P + k]y' -(y + P)1)
[(dT/dP)A]-l < 0

where * denotes equilibrium value after market adjustments have taken place.
Equation (A-19) confirms that equilibrium capital-to-land ratios decline as a
result of higher uncertainty. The intuition is that higher ownership uncertainty
increases current consumption at the expense of demand both for land and
capital goods. But the price of land declines to clear the market at the original
level of land use as the supply of land is fixed. All of the decline in the purchase
of investible resources is thus absorbed by the capital good, reducing capital-to-
land ratios. The increase in uncertainty thus causes a decline in output per unit
of land.

Valuation of Policies to Eliminate Uncertainty in Land Rights

Suppose that whenever property rights are challenged, the production process
is interrupted and one period's output is lost. Then the expected net benefit to
society from a unit of land in one period is [1 - o]y - U' k, where the capital
stock consumed in the process of production is evaluated in terms of its marginal
welfare opportunity cost (U' ). Denote U' = 1 + 6, where 6 may be viewed as a
time preference premium, because one unit of second-period wealth yields U'
units of utility if transferred to the first period. Then, rearranging equation
(A-8), one obtains

(A-20) (1 - )y- (I + 6)k = [(r - )s + 0 + 61P

Define net social benefits as the value of net addition to economic resources
(that is, output less the real value of resources used in production). Integrating
both sides of equation (A-20) over an infinite time horizon and using 6 as a
discount factor, the total discounted net social benefits generated by a unit of
land are

(A-21) .| [(1 - k)y - (1 + 6)k]e-5tdt = 1 + + _ (6 r)s p

When there is no risk and no credit market distortions (such that k = 0, 6 =

r), the right-hand side reduces to P. The price of land reflects exactly the net
social benefits it generates. In the presence of risk and distortions, the price of
land differs from the net social benefits. One reason is that the possibility of
asset ownership loss is a risk of capital loss to individuals, but not to society,
which risks only one period's output. The second source of deviation comes
from credit rationing. When credit is priced below the opportunity cost of
capital (U' > 1 + r), the value of the subsidy is capitalized in the land value.

To evaluate private and social benefits from policies and institutions eliminat-
ing uncertainty in property rights, denote P. as the price prevailing when the
probability of land loss is 4, while P0 is the price when there is no risk. Also,
assume for simplicity that there are no credit market distortions (r = 6). The
benefit to an individual (per unit of land) from institutional arrangements that
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eliminate the risk of losing property rights can be expressed as the difference
between land prices without and with risks (PO - PO).

Denoting the left-hand side of equation (A-21) as B., the benefits to society
(the discounted expected addition to resources) from elimination of risk to
property rights in land are given by

(A-22) Bo-B = (Po-P)- __

The net addition to society's resources is thus smaller than the benefits to
individuals.
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Indigenous Land Rights Systems in Sub-Saharan
Africa: A Constraint on Productivity?

Shem Migot-Adholla, Peter Hazell, Benoit Blarel, and Frank Place

This article uses cross-sectional evidence from Ghana, Kenya, and Rwanda in 1987-88
to examine the question, Are indigenous land rights systems in Sub-Saharan Africa a
constraint on productivity? The evidence supports the hypothesis suggested by histori-
cal studies, that African indigenous land rights systems have spontaneously evolved
from systems of communal control towards individualized rights in response to in-
creases in commercialization and population pressure. Cross-sectional data on the
incidence of land improvements and on land yields provide little support for the view
that limitations under indigenous law on the right to transfer land are a constraint on
productivity.

Within the context of Africa's rapid population growth and the need for in-
creased productivity of land, there is a growing debate about whether the indige-
nous land tenure systems are a constraint on agricultural transformation. Some
authors, such as Dorner (1972), World Bank (1974), and Harrison (1987), see
the indigenous tenure systems as static constraints on agricultural development,
providing insufficient tenure security to induce farmers to make necessary land-
improving investments. Others, however, such as Cohen (1980), Boserup
(1981), Noronha (1985), and Bruce (1988), have countered that the indigenous
tenure arrangements are dynamic in nature and evolve in response to changes in
factor prices. In particular, it is argued that there is a spontaneous individualiza-
tion of land rights over time, whereby farm households acquire a broader and
more powerful set of transfer and exclusion rights over their land as population
pressure and agricultural commercialization proceed.

The issue is far from academic, because it brings into question the very need
for expensive land registration and titling programs at this stage in the economic
development of Sub-Saharan Africa. If the indigenous tenure systems are dy-
namic, then it is relevant to ask if there are more useful things that governments
can do to facilitate the process of adaptation.

Up to now, the debate has been carried out without benefit of empirical tests
of the performance of indigenous land tenure systems or of the effect of land
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titling on agricultural output. This article takes a first step in providing empiri-
cal testing of the relationship between indigenous tenure arrangements and agri-
cultural productivity. New data are presented from a recently completed study
of land rights systems in Ghana, Kenya, and Rwanda. We use the results from
that study, together with historical evidence, to argue that, at least in rainfed
cropping areas, indigenous African tenure systems have so far been flexible and
responsive to changing economic circumstances. Where population pressure and
commercialization have increased, the indigenous tenure systems have autono-
mously evolved from a system of communal property rights towards one of
individualized rights. Controlling for differences in land quality and farmer
characteristics, there is at best a weak relationship between individualization of
land rights and land yields in the regions surveyed.

The article is organized as follows. The next two sections describe the charac-
teristics and evolution of indigenous land rights systems in Sub-Saharan Africa.
Section III presents results from our cross-sectional study in Kenya, Ghana and
Rwanda. Section IV discusses government interventions in land tenure systems,
and section V concludes with directions for policy.

I. THE NATURE OF INDIGENOUS TENURE

Africa has a wide variety of ecological conditions, cultural systems, and politi-
cal structures. It is therefore somewhat dangerous to make general assertions
about the nature of indigenous land rights systems. But some common features
may still be discerned. Several interrelated themes have influenced the standard
conceptualization of African land tenure systems and will be summarized here.

'Until recently, indigenous African land rights systems have been incorrectly
presented by most foreign anthropologists, colonial administrators, and nation-
alist idealists as static polar contrasts to Western property rights systems. It is
asserted that indigenous tenure systems assign land rights to the community, and
that communal control discourages long-term investment in land improvements.
The argument is that individual farmers, not having secure private rights to the
land, may not be able to claim fully the returns on their investment. To the
extent that investments are required for conservation purposes, indigenous ten-
ure arrangements will also potentially promote land degradation.

Further, it is asserted that because land is an integral part of the social system
and legitimate use is determined by birth, affinity, common residence, and social
status or some combination of these, transactions are limited to the members of
the lineage. This encumbers the emergence of market transactions in land in
which access would be determined by supply and demand factors and entrepre-
neurial ability. Contrasted to this picture is the idea that "modern" (implicitly
"Western") property rights systems should be founded on principles of contrac-
tual law and economic efficiency.

But often ignored is the fact that, except in very isolated cases, communal
control over land under indigenous tenure systems today occurs mainly in areas
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characterized by relative land abundance and low intensification; but even then,
farmers typically have secure use and inheritance rights. Historical records sug-
gest that indigenous tenure had demonstrated remarkable flexibility in adapting
to new farming technology or methods of exchange long before the colonial
period (Morgan 1969; Hill 1963; Jones 1980; Bates 1986).

The contrast between indigenous African tenure and Western property rights
systems should be perceived not in terms of polar extremes but as points along a
continuum, the particular location of which is determined by population pres-
sure, and the degree of commercialization of agriculture. Evidence from differ-
ent locations in Africa confirms instances of autonomous intensification and
privatization of rights in land since the beginning of the century (Netting 1968;
Lagemann 1977; Ruthenberg 1985). Section III of this article presents new
cross-sectional evidence of evolution of indigenous land rights systems in
Ghana, Kenya, and Rwanda.

II. AGRICULTURAL INTENSIFICATION AND THE EVOLUTION

OF INDIGENOUS LAND RIGHTS SYSTEMS

Reduced to its bare essentials, agricultural intensification entails a multi-
dimensional process of response to increasing population density, technological
change, and commercialization, or to any combination of these. It is charac-
terized by substitution of labor for land in the initial stages and a shift from
forest fallow through bush and grassland fallow. This is followed by more
continuous cropping and systems of crop rotation and soil improvement (includ-
ing green and animal manures, and compost), followed by additional modern
yield-enhancing inputs such as chemical fertilizers, insecticides, and high-
yielding seed varieties (Boserup 1965; Geertz 1963; Netting 1968; Waddell
1972; Pingali and Binswanger 1986).

Agricultural intensification has often occurred in response to the creation of
new markets following the separation of consumption and reproductive objec-
tives from those relating to production. In the context of African development,
this process, which was described in Great Transformations by Polanyi (1944),
may be identified with the transformation of land, labor, and capital into com-
mercial commodities, particularly after the introduction of colonial rule. Al-
though the onset of these transformations may have predated formal colonial
rule in some parts of Africa and were probably autonomous, later changes
during the colonial and post-colonial periods were either directly or indirectly
the outcome of state intervention.

Historically, African agrarian systems have been characterized by relative
abundance of land and critical seasonal scarcities of labor. The relative abun-
dance of land, and the need to shift the location of farm plots in order to
regenerate soil fertility naturally, implied less concern at the collective level with
guaranteeing rights over specific pieces of land and instead emphasis upon con-
trol over large unutilized areas. It is still true of many areas today that individ-
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uals gain use rights by initial clearing or inheritance and maintain such rights
through continuous exploitation, making allowance for suitable fallow periods.
Thus, households and individuals are able to claim perpetual interests in farm-
ing land and improvements in which they have invested labor or capital. These
interests are inheritable and may be bequeathed to the next generation. Provided
farmland is not under crops, it is also subject to secondary use (for example, for
grazing) by members of the social group even though it is clearly not perceived to
belong in the same category of common property as uncultivatable pasture land,
forests, or fisheries. Although investment of labor or capital in land is often
necessary to exclude others, the secondary right of exclusion is generally condi-
tioned by the seasonality of farming operations. Agricultural intensification,
which typically involves more continuous use of land, thus enhances the process
of privatization of rights over land.

One implication of social determination of rights to land is that, even during
long periods of absence, eligible individuals retain claims to land within the
territorial areas occupied by their kinship or residential groups. The ability of
African urban labor migrants to fall back on the kinship network as a source of
security may have contributed to relatively low formal sector wages and poor
job security for many urban workers, which in turn perpetuate the need to
maintain claims over rural land. So long as land is abundant and the technology
of production remains land extensive, claims of rights to rural land by absentee
migrant workers need not result in production inefficiencies. But as land be-
comes scarce and absentee claimants seek to assert their rights through intermit-
tent cultivation, it is likely that their plots would be farmed less intensively than
others. However, this may not always be the case. By investing cash remittances
from household members engaged in urban employment into agriculture, house-
holds with nonfarm income sources can experience higher levels of productivity.

The earliest individualization of a broad range of transfer and exclusion rights
over land in Africa arose largely in response to the cultivation of commercial
crops, primarily oil palm, cocoa, groundnuts, cotton and coffee (Hill 1963;
Jones 1980; Moore 1986). After initial hesitation concerning the suitability of
plantation farming, the colonial powers did not undertake any direct interven-
tion to restructure indigenous land tenure arrangements in order to accommo-
date these developments, except where there was significant white settlement. In
Angola, Kenya, Mozambique, eastern Zaire, and Zimbabwe, for instance, land
tenure legislation was enacted to provide freehold rights to individual European
farmers and corporations involved in plantation agriculture. In addition, as was
the case in Kenya until the mid-1950s, cultivation of certain profitable crops by
Africans was prohibited or severely restricted. This, combined with other policy
instruments such as forced labor or the imposition of a head tax payable in cash,
helped to guarantee cheap labor to white farmers.

Elsewhere, the most important policy support to agricultural commercializa-
tion, and unintentionally to the individualization of land rights, was the con-
struction of communications and transportation infrastructure. Later, other in-
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struments such as price support, credit, and extension were used with fairly
significant results in promoting agricultural commercialization.

Based on the simplified sketch of the process of intensification as a result of
the interplay between population pressure, technological changes, and agri-
cultural commercialization outlined above, three broad categories of tenure
regimes may be identified. At the earliest stage, characterized by the predomi-
nance of pastoral and sylvan economies, all land is communally owned, the
group of authorized users is clearly defined, and there are rules specifying their
rights and obligations with respect to the land and its resources. Following Feder
and Feeny in this issue, we identify such regimes as common property and
distinguish them from open-access, a regime of unrestricted privilege but no
duties. The latter appears to represent the breakdown of rules governing group
management of common property resources.

As population pressure increases, the period of fallow shortens and shifting
cultivation is replaced by systems of rotation and soil improvement. These
changes may also be precipitated by the introduction of commercial tree crop
production, which tends to enhance rights of exclusion of individuals even
though the basic control over outsiders' access to the land continues to be
exercised by the community. Voluntary transfers of land to nonmembers are
virtually nonexistent. It is prescribed that transfers are only to members of the
landowning group and may be made only by bequests, gifts, or rent. But the
latter two remain relatively rare, becoming significant mainly in areas of ex-
treme land shortage or where there is high demand for land of particular types.
Even then, prior approval may be required from leaders of the lineage or
community.

As increased intensification leads to virtual exclusion by farmers of other
individuals, there may be localized exchanges in productive factors leading to
land or labor tenancies and credit markets. But only rarely do individuals ac-
quire the untrammeled right of disposal of land. This partly relates to the
significance of land as a source of security for all members of the lineage, even
for those who spend extended periods working away. The distinguishing feature
of different tenure regimes may thus be said to revolve around restrictions on the
individual holder's ability to transfer land (only among family members, within
the lineage or community, or to outsiders; and with or without approval from
other lineage or community members), which also tends to coincide with the
mode of transmittal (inheritance, gifts or bequests, and sale).

ILI. LAND RIGHTS, POPULATION PRESSURE, COMMERCIALIZATION,

AND AGRICULTURAL PRODUCTIVITY: EMPIRICAL EVIDENCE

The historical overview above suggests two key hypotheses that need to be
tested. The first is that land rights do evolve toward full privatization in the
presence of increasing commercialization and population pressure. The second
is that as long as the evolution of land rights remains unrestricted, then, except
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in short-run situations of dramatic economic or social change, indigenous land
tenure systems are not likely to be a constraint on agricultural productivity.

Survey Profile

To test these hypotheses, we undertook farm surveys in 1987-88 in a total of
ten regions in Ghana, Kenya, and Rwanda. Ghana was chosen to represent a
situation of relative land abundance, whereas Rwanda represents a case of land
scarcity. Within Ghana, we have chosen a highly commercialized shallot grow-
ing region with a dense, homogeneous population (Anloga), a land-abundant,
cocoa-growing area with a significant migrant population (Wassa), and a land-
abundant, food-growing area with a significant migrant population (Ejura). All
three Rwandan regions are densely populated, and each produces a similar mix
of crops (predominantly coffee, sorghum, and sweet potatoes). However, the
commercial activity of farmers is noticeably greater in Ruhengeri than in either
Butare or Gitarama.

We included Kenya in the survey because it is the only Sub-Saharan African
country with more than thirty years of experience of a national land registration
program and thus provides a test case for land tenure reform. Within Kenya,
two traditional and densely populated African areas were chosen, the maize-
producing region of Madzu and the commercialized area of Kianjogu (coffee).
Two post-independence resettlement areas (where farmers received about five
hectares of land) were also selected. Lumakanda exhibits more commercial
activity than does the other resettlement area of Mweiga. Each of the ten regions
is dominated by agriculture, and few off-farm income-earning opportunities
exist.

More than 100 households were surveyed in each of the Ghanaian and Ken-
yan regions and about 80 in each of the Rwandan areas. Among the variables
measured were characteristics of the household (for example, number, age,
education, and occupation of all individuals, number of regular workers, non-
farm income, wealth, use of credit, and so on), characteristics of the household
head (for example, farming experience, place of birth, office holding in local
organizations), characteristics of the farm (for example, farm size and number
of parcels), and characteristics of the parcels (mode of acquisition, soil fertility,
parcel size, rights of transfer and use, land improvements made, type of docu-
ment held, incidence of dispute, and, in the last season, the crops grown, inputs
used, and output).

To provide an overview of tenure regimes predominant in our study regions,
table 1 displays the percentage of parcels acquired under various methods. In the
Rwandan regions and in Wassa and Ejura, numerous methods of acquisition are
common. In Anloga and the Kenyan regions, nearly all parcels are acquired by
three or fewer methods. The majority of parcels in all regions are acquired
through nonmarket channels such as inheritance, gift, government allocation,
and appropriation (initial clearing and use of part of the pool of communal
land). Inheritance is by far the most common, whereas appropriation is becom-
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ing rare as unused land disappears. Purchases of land are much less common but
account for at least 17 percent of operated parcels in Madzu, Lumakanda,
Wassa, and Ruhengeri. Markets for leaseholds (fixed rentals, sharecropping
arrangements, and pledges') are relatively rare in all regions except the Anloga
region of Ghana. Although one would perhaps expect more land transactions,
especially given that in many of the regions commercial crops are produced and
land is relatively scarce, the lack of off-farm income opportunities greatly re-
duces the willingness of households to alienate land.

Effect of Population Pressure, Commercialization, and Government
Intervention on the Individualization of Land Rights

Data were collected on whether a head of household could exercise numerous
rights over particular parcels of land and whether, to exercise some of these
rights, prior approval from another individual or institution was required.2 The
specific land rights enumerated for each parcel included use rights (rights to
grow annual crops, to grow perennial crops, to be buried, to make permanent
improvements, and to collect firewood, among others) and transfer rights (rights
to lend, rent, pledge, mortgage, give, bequeath, and sell). The first three rows of
table 2 categorize land parcels according to the breadth of accompanying trans-
fer rights. The first group, "limited transfer" land, includes those parcels for
which the farmer has no permanent transfer or alienation rights, but may have
some temporary transfer privileges. Second, the "preferential transfer" category
describes parcels that may be permanently transferred but only within the family
or lineage (that is, through gift or bequest). Third, "complete transfer" lands are
those that may be alienated outside the lineage through the right to sell.3 This
simple classification scheme produced mutually exclusive groups, each compris-
ing parcels which were very homogeneous with respect to the breadth of rights,
with more land rights found on "complete transfer" parcels.

The data in table 2 provide the basis for simple tests of the effect of population
pressure and agricultural commercialization on the individualization of land
rights. The effect of population pressure is best tested by comparing regions in
Ghana. Although each Ghanaian region is fairly commercialized (Anloga, shal-
lots; Wassa, cocoa; Ejura, large food crop farms), only Anloga experiences high
population pressure. From the sum of the fifth and sixth rows of table 2, we see
that for permanently held land, the percentage of "complete transfer" parcels is
82.5 percent in Ejura, 76.7 percent in Anloga, and 70.3 percent in Wassa. If the
necessity of approval is also taken into account, however, the results change

1. Pledges are possessory mortgages in which the lender of cash takes possession of the land for a
specified period and earns, as interest, the proceeds from the land.

2. Farmers' perceptions about who they must clear land transfers with often do not correspond with
legal requirements, but the data we report here are respondents' perceptions of their rights.

3. There may still be restrictions on transferring land to members from other tribes or cultural groups,
but these are much less constraining than restrictions on other transfers at the family or immediate lineage
level.



Table 1. Methods of Acquisition of Operated Parcels in the Study Regions
(percent)

Ghana Rwanda Kenya

Luma-
Mode of acquisition Anloga Wassa Ejura Ruhengeri Butare Gitarama Madzu Kanda Kianjogu Mweiga
Purchased 0.9 18.0 6.3 17.4 3.2 8.1 28.6 26.0 13.2 6.0
Inherited 57.5 6.3 22.1 46.6 43.4 49.5 68.3 31.3 82.1 35.0
Given 0.8 44.2 43.1 8.3 5.6 4.1 0.0 0.0 0.0 1.0
Appropriated 0.0 22.1 14.7 0.5 3.7 1.5 0.0 0.0 0.0 0.0
Allocated from

government 0.0 0.0 0.0 4.0 4.9 15.6 0.0 33.6 1.9 58.0
Other permanent

acquisitions 0.0 1.7 0.4 6.3 4.1 0.2 0.8 1.6 0.0 0.0
Rented 21.5 7.0 9.6 7.4 15.7 7.9 1.5 7.6 1.9 0.0
Pledged 19.3 0.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Borrowed 0.0 0.1 0.0 9.5 19.4 13.2 0.8 0.0 0.9 0.0
Squatter land 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Source: World Bank data, available for a nominal reproduction charge upon written request to the author.



Table 2. The Prevalence of Land Rights across Study Regions
(percent)

Ghana Rwanda Kenya

Luma-

Land right Anloga Wassa Ejura Ruhengeri Butare Gitarama Madzu Kanda Kianjogu Mweiga

All parcels
Limited transfer 52.4 6.0 21.0 15.5 36.7 21.1 26.2 9.9 23.6 53.0

Preferential transfer 2.1 29.1 6.6 3.1 16.5 21.3 6.3 14.5 67.9 10.0

Complete transfer 45.4 64.9 72.4 81.5 46.7 57.6 67.5 75.6 8.5 37.0

Permanently held parcels
No right to sell 23.3 29.7 17.5 2.4 28.2 22.4 30.9 18.2 91.3 63.0

Right to sell with
approval 14.0 55.6 73.5 19.7 37.3 10.6 39.0 51.2 4.9 4.0

Right to sell without
approval 62.7 14.7 9.0 77.8 34.5 67.0 30.1 30.6 3.9 33.0

Source: World Bank data, available for a nominal reproduction charge upon written request to the author.



164 THE WORLD BANK ECONOMIC REVIEW, VOL. 5, NO. I

considerably. The percentage of permanently held parcels which may be sold
without approval is much higher in Anloga (62.7 percent) than in either Wassa
(14.7 percent) or Ejura (9.0 percent). If the ability to transfer land without
approval is indeed the paramount measure of the individualization of land
rights, then the Ghanaian data strongly support the notion that increased popu-
lation pressure brings forth a higher degree of privatization of land rights.

Our best basis for testing the effect of commercialization on the privatization
of land rights is Rwanda. In Rwanda, each of the three regions is characterized
by high population density, but Ruhengeri is the most commercialized and Bu-
tare is the least. In Ruhengeri, 97.5 percent of permanently held parcels are
"complete transfer" lands as opposed to 77.6 percent in Gitarama and 71.8
percent in Butare. If approval to sell is considered, the Butare region exhibits by
far the lowest percentage of freely saleable parcels. These patterns provide sup-
port for the argument that increased commercialization hastens the individualiz-
ation of land rights.

Our Kenyan regions do not provide the basis for such controlled tests. Madzu
and Kianjogu differ somewhat both in population density and in degree of
commercialization, with Madzu being denser and less commercialized.4 Because
land rights are more individualized in Madzu, if all else were equal, it suggests
that population pressure may have been more influential than commercializa-
tion on land rights.

The Kenyan regions of Madzu and Kianjogu can also be used to test the
effectiveness of government land policies, in this case a land registration and
titling program, on the individualization of land rights. Of the 97 parcels with
land titles in the two regions, only 23 can be sold by the current operator (23.7
percent) and only 24.5 percent of 94 parcels which may be sold are also titled.
The apparent persistence of indigenous control over land transfers demonstrates
the difficulty in altering custom by government decree. Another example of the
ineffectiveness of government intervention is in Rwanda, where despite laws
forbidding land sales without government authorization, farmers claim the right
of sale over most of the sampled parcels.

Land Rights and Agricultural Productivity

Following Feder and others (1988), the relationship between land rights and
productivity is hypothesized to proceed as follows. Increased individualization
of rights improves farmers' abilities to reap returns from investments on land.
This leads to a greater demand for land improvements as well as for complemen-
tary inputs. Increased individualization of rights may also improve the credit-
worthiness of the farmer and enhance his chances of receiving formal credit.
Both of these demand- and supply-side mechanisms interact to increase invest-
ments in land and input use, which in turn lead to greater land productivity.

4. The Lumakanda and Mweiga regions are less useful for testing purposes because they have been
settled only since the 1960s, and thus sufficient time has not passed to evaluate the evolution of land
rights.
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Table 3. Aspects of Credit Markets in the Study Regions
Percentage of households

receiving: Formal sector loans

Percent secured
Country and region Any credit Formal credit Number with land

Ghana
Anloga 47.8 37.4 43 19.5a
Wassa 22.0 12.7 19 26.3
Ejura 5.7 4.4 7 0.0

Rwanda
Ruhengeri 41.0 0.0 0 n.a.
Butare 12.7 0.0 0 n.a.
Gitarama 13.8 8.8 12 41.7

Kenya
Madzu - 4.0 S 50.0a
Lumakanda - 10.7 13 69.2
Kianjogu - 8.7 9 0.0
Mweiga - 1.0 1 100.0

- Not available.
n.a. Not applicable.
Note: The figures for Ghana are for 1987; for Rwanda and Kenya, they represent the 1987-88 period.
a. The type of collateral was not reported by the respondents for all loans.
Source: World Bank data, available for a nominal reproduction charge upon written request to the

author.

Credit. The use of formal credit is limited in the study regions, reflecting the
poor development of formal rural banking institutions. Table 3 shows that less
than 13 percent of the farms received formal credit during 1987-88 in nine of
the ten study regions. The Anloga region of Ghana was the only exception-
37.4 percent of households received formal credit there. Furthermore, in Ghana
and Rwanda, all formal credit loans were short-term, none being extended for
more than one year. It is therefore not surprising to find a weak relationship
between land rights and the use of formal credit. For instance, we did not find
any significant relationships between the use of formal credit and the proportion
of land held with "complete transfer" rights.

Given the low incidence of formal borrowing, the absolute number of cases in
which land is used to secure loans is very low (see table 3), and in fact none were
reported in four of the regions. Group loans, where a group of borrowers is
jointly responsible for repayment in lieu of collateral, are common in obtaining
formal credit in Anloga. In each region, loan maturities averaged under one
year. Although this may be partly influenced by lack of formal collateral, it is
characteristic of banks not to favor long-term lending.

The case of Kenya differs considerably from that of Ghana or Rwanda in that
formal titles to land are held by many farmers and could be obtained by count-
less others. However, we did not find a significant relationship between the
possession of title and use of formal credit. The use of land titles also did not
imply an increase in loan maturity or loan size. For instance, among all formal



166 THE WORLD BANK ECONOMIC REVIEW, VOL. 5, NO. I

sector loans, the average maturity of loans secured by land was 24.1 months,
but those secured by other means (cosignatory, group guaranty, and agricultural
produce) averaged 31.5 months in length (the difference is not statistically sig-
nificant). In light of these findings, we conclude that there is little relation
between land rights or land title and the use of formal credit. The low incidence
of formal credit in Kenya also suggests that land titles alone will not lead to the
development of active rural credit markets.

Land improvements. In terms of their effect on investment in land improve-
ments, land rights have mixed results.5 The ability to bequeath land is the
important distinguishing right in each Rwandan prefecture. Parcels which can-
not be bequeathed ("limited transfer" parcels) are much less likely to be im-
proved by farmers in any manner or with long-term investments.6 For example,
78.7 percent of parcels which may be bequeathed were improved as opposed to
26.7 percent for those which could not be bequeathed. Among permanently held
parcels, there is no difference in the incidence of land improvements between
"preferential transfer" and "complete transfer" land, nor does the requirement of
prior approval matter. In Anloga (only permanently held parcels were surveyed
for investments), 61.8 percent of "complete transfer" parcels were improved (by
drainage, mulching, or excavation) as opposed to only 5.4 percent of "limited
transfer" parcels. Moreover, the parcels which could be transferred freely were
more likely to have been improved than those requiring prior approval. In Ejura
and in Wassa, the incidence of investment was not related to land rights. A lack
of relationship was also found for each Kenyan region. From these varied find-
ings, it is not possible to make any general assertions regarding the effect of land
rights on land improvements.7

Productivity. To test the relationship between land rights and land produc-
tivity, we estimated reduced-form yield equations using parcel level data for
selected crops.8

In general form, the equation is: Y = f(Xh, Xt,, S) + e, where Y = yield,
measured as the gross value per hectare of all crops harvested on the parcel; Xh
= a vector of household characteristics (to capture resource and skill levels); Xp

5. In Rwanda, numerous types of land improvements were classified as either boundary, short-term, or
long-term. In Kenya, only terracing, drainage, and tree crop improvements were examined. In Anloga,
the improvements were drainage, mulching, and excavation. In Wassa, the only improvements made by
farmers were tree crops. Finally, in Ejura, tree crops and destumping investments were analyzed.

6. The difference is most marked when the improvements made by the current operators are com-
pared. But land that cannot be bequeathed by the current operators also has less accumulation of
improvements, irrespective of who made them.

7. For a more sophisticated analysis of these relationships, see Place, Hazell, and Lau (1990).
S. Yield regressions were confined to the more important crops in each region, and we tried to avoid

crops that were extensively intercropped. Production was physically measured at harvest in Rwanda but
was obtained by farmer recall elsewhere. Because the major crops were mostly cash crops (for example,
cocoa and shallots in Ghana), farmers also had less trouble recalling the amounts produced.
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- a vector of parcel characteristics (to capture size and land quality differences);
S = a set of dummy variables for the land rights categories; and e = an error
term.

In estimating this equation, we need to be sure that Xp and the land rights S
are not correlated with the error term; otherwise the estimated coefficients
would be biased and inconsistent. There are two possibilities to worry about.
The first is that the choice of land parcels (and hence Xp, and S) are determined
simultaneously with yields. Given that most parcels were acquired many years
ago and that transfer rights, which are the basis of our land rights categories, are
virtually predetermined by the mode of acquisition,9 there is little argument for
a causal relationship from Y to S or X.,. It is more appropriate to view farmers'
decisions as recursive; first they select parcels and then they farm them.

A more worrying possibility is that there may be unobservable variables which
affect both the choice of parcels and current yields, even though decisions are
made at different points in time (this will lead to the collapse of the recursive
framework). These unobservables may be household effects (for example, man-
agerial skill) or parcel effects (for example, quality of soil).

Because we have several parcel observations for each household, we are able
to correct for unobservable household effects using either dummy variables
(fixed household effects) or an error components model. Unfortunately, we do
not have multiple observations on each parcel and cannot treat parcel effects in
the same way. But we are able to control for a number of parcel characteristics,
including soil fertility, which are included in Xp. Given the numerous observable
parcel quality controls, it is doubtful that unobservable parcel quality is signifi-
cant in either the determination of yields or the choice of land rights and Xp. I

We found no relationship between land rights and parcel yields in Kenya and
Ghana (see table 4). This is true in both the fixed effects (where feasible) and
error component models. In additional regressions, we also found that the mode
of acquisition had no effect on parcel yields. But this is to be expected because
there are strong correlations between the mode of acquisition and the land rights
held.

In Gitarama and the pooled Rwandan sample, we found that 'short-term use
rights'1l parcels were more productive than parcels in all other land rights
categories. This perverse result can be explained as a multicollinearity problem.
Land rights categories are highly related to the year of acquisition in Rwanda,
primarily because 'short-term use rights' parcels are almost always rented and

9. Although not reported here, cross-tabulations of land rights categories against mode of acquisition
show a high correlation. This is not to deny that land rights evolve over time, but the changes probably
occur when land changes hands. Moreover, evolutionary changes will not quickly lead to the reclassifica-
tion of parcels from one of our broad land rights categories to another.

10. We also find no evidence of any relationship between parcel quality variables and the land rights
categories.

11. "Short-term use rights" parcels are those "limited transfer" parcels whose use rights are restricted
to a specified number of seasons (mainly rented parcels).
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Table 4. Summary of Parcel Yield Regression Results
Complete Complete
transfer transfer

Regional Preferential Complete with without
regression transfer transfer approval approval Other

Ghana
Error component

Anloga -0.348 -0.012
Wassa 0.211 -0.106
Ejura 0.441 -0.082

Fixed dummy
Ejura 0.302 -0.196

Long-term
Rwandaa use rights
Error component

Pooled Rwanda -0.210 -0.362** -0.234*
Ruhengeri -0.148
Butare -0.236 -0.319 -0.285
Gitarama 0.001 -0.683**

Fixed dummy
Pooled Rwanda -0.306 -0.527 * -0.320*
Ruhengeri -0.122
Butare -0.327 -0.382 -0.344

Gitarama 0.156 -0.847**

Kenya Land titleb
Error component

Madzu 0.146 0.051 0.283
Lumakanda -0.134 -0.149 -0.142
Kianjogu 0.127 0.337 0.155
Mweiga 0.580 0.223 -0.167

*Significant at a 10 percent level.
*Significant at a 5 percent level.

Note: The most limited land rights group (that is, "limited transfer rights") is omitted from the
regression and is the base against which all included land rights variables are compared.

Other explanatory variables included in the regressions but not reported here are (1) parcel characteris-
tics: size, fertility, topographical location, slope, distance to house, year acquired, prior improvements,
documents held, and cropping pattern; (2) household characteristics: age, education, occupation, gender,
and farming experience of the household head; (3) farm characteristics: size, level of fragmentation,
wealth, size of household, and nonfarm income; village where household resides.

a. The Rwandan results are from the model containing the years since acquisition variable. See the text
for a discussion of the results for the land rights variables once years since acquisition is removed.

b. The land title coefficients are from separate regressions which exclude the land rights variables.
Source: World Bank data, available for a nominal reproduction charge upon written request to the

author.

hence have been held for much less time than parcels acquired under other
modes. Moreover, the time since acquisition variable is positively and signifi-
cantly related to yield, and when this variable is dropped in a separate regres-
sion, the results show that the more secure land rights categories are no longer
significantly less productive than 'short-term use rights' parcels. The negative
but insignificant coefficients remain, but they might be explained by differences
in households who rent in land. Farmers who rent in land may generally be in
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dire need of land resources and apply greater amounts of labor in order to
provide subsistence for their families.

We also tested the effect of land title on productivity in Kenya by including it
alongside the land rights variables and by itself in separate regressions. In all
cases, the possession of land title was not significantly related to yields. This is
likely explained by the limited use of credit in the Kenyan study regions.

IV. IMPACT OF RECENT GOVERNMENT INTERVENTIONS IN LAND TENURE

Individual Tenure

Perhaps the most comprehensive case of land tenure change aimed at estab-
lishing alienable individual rights is that initiated in Kenya during the 1950s and
continued to the present date with some modifications. Although there is agree-
ment that Kenya has enjoyed among the highest productivity increases in Africa
during this period, the causal relationships between individual tenure and in-
creased agricultural output have been seriously questioned. Many believe that
the removal of prohibitions against Africans to produce high value commodities
(tea, coffee, and dairy products), coupled with substantial investment in com-
munication and transport infrastructure during the 1950s and 1960s, improve-
ments in extension services, and establishment of credit institutions, have been
more important than changes in land tenure arrangements (Heyer, Maihta, and
Senga 1976; Anthony and others 1979; Migot-Adholla 1985). Indeed, this ap-
pears plausible when account is taken of the substantial increase in the produc-
tion of these crops (cocoa, coffee, tea, and oil palm) in countries such as Cam-
eroon, C6te d'lvoire, and Ghana, which have not undertaken any fundamental
legal tenure change.

Critics of the Kenyan tenure reform have faulted it on grounds of increased
landlessness. It should be realized, though, that an important objective of the
program was concentration of land in the hands of the more efficient producers
(Swynnerton 1954). Given Kenya's failure to industrialize and its very limited
land resources, the current level of landlessness is as much a product of the
exceptionally high rates of population growth as it is a reflection of the existing
land tenure system.

Paradoxically, one consequence of the emergence of the nation-state in Africa,
and particularly colonial and post-colonial reinterpretations of tribal authority
and "indigenous" tenure, has been the freezing of ethnic boundaries, which has
restricted opportunities for expansion of extensive land use. Where marginal
land has already been utilized, output may be increased only by intensification.
In such situations, we have argued that individualized transferable rights of land
use will have evolved, even without introduction of formal registration.

But given the centrality of ethnicity in national politics, it is inconceivable that
a national land market would evolve merely as a result of the introduction of
privatized tenure system. Evidence from other studies of Kenya indicates that
although there is a weak market in land nationally, it is more severely restricted
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in the former African reserve (Non-Scheduled Areas), where it operates mainly
among members of the same ethnic group. In contrast, a significant level of
transactions in land occurs in the former white settled (Scheduled) areas and in
urban peripheries, where individuals are not bound by strong kinship identity.
The consequence is that titles to agricultural land are perceived to have a greater
commercial value within the urban periphery and former scheduled areas, than
in the former African reserves, largely because of difficulties in enforcing con-
tracts. For although some banks have accepted titled land as collateral and
auctioned it off in cases of default, in some cases purchasers were not able to
take occupation of the land for fear of reprisals. Thus, rather than stimulating a
land market in which more efficient farmers acquired land, this situation had
created a market in land titles which were often used to secure loans for non-
agricultural investment (Okoth-Ogendo 1986). But this development has been
complicated even further by recent legislative amendments which require that
disputes over land be referred to elders in the first instance-a condition which
underlines official ambivalence with respect to full implementation of the provi-
sions of the Registered Land Act for fear of promoting dispossession of poor and
indigent peasants by their richer neighbors.

More generally, our results on credit access and productivity, as well as those
from parallel studies undertaken by the Land Tenure Center of the University of
Wisconsin (1990), suggest that large-scale land registration and titling programs
are unlikely to be economically worthwhile for much of Sub-Saharan Africa at
this stage of its economic development. But there are circumstances when titling
might be worthwhile, for example:

* When the indigenous tenure systems are absent or very weak: this is fre-
quently the case in land settlement areas, but it can also arise elsewhere
following periods of major economic or political upheaval, particularly if
traditional lines of authority have been severed

* In areas where the incidence of land disputes is high: this may occur in areas
where large numbers of migrants or strangers have settled and established
rival claims to land owned by indigenous groups

* Where major project interventions are planned that either require full priva-
tization of land rights for their success, or are likely to weaken the land
rights of some vulnerable groups: some irrigation and tree crop projects
provide good examples.

Where tenure reform through land registration is to be undertaken, it is
important to recognize the possibly overlapping rights of different individuals on
the same piece of land. For example, herdsmen may have dry-season grazing
rights on land that is cropped by others. If some of these rights are lost without
adequate compensation, vulnerable groups may lose an important source of
livelihood. The rights of access to land by all lineage members, even when
working or resident elsewhere, has also been shown to provide an important
element of security, particularly in old age, as well as being an important factor
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in explaining the low incidence of landlessness in many heavily populated rural
areas of Sub-Saharan Africa. Again, loss of these rights without adequate com-
pensation could prove economically disastrous for some vulnerable groups.
Land registration programs that attempt to record and protect the full range of
customary rights run the risk of ossifying land tenure institutions and reducing
their ability to evolve with economic circumstances. Where titling is required, it
seems better to seek full privatization of land rights but within the context of an
adequate system of compensation for those who lose some or all of their rights
over land.

Strengthening Indigenous Land Tenure

The indigenous land tenure systems appear to be adapting efficiently to
changes in relative factor scarcities. This is reflected in the emergence of markets
for the sale and rental of land, and in the trend toward increased privatization of
land rights. For this process to continue, it is important that governments not
impose unnecessary restrictions on the ownership or transfer of land. For exam-
ple, restrictions on land sales and rentals are often legislated in the belief that
this will prevent excessive concentration of land amongst the rich and the dis-
possession of the poor. In practice, this concern is rarely justified, and it might
anyway be more easily addressed through farm-size ceilings without inhibiting
land markets and preventing more efficient allocations of land between farmers
with different management skills or factor endowments. Some governments (for
example, those of Botswana, Nigeria, and Swaziland) are also unnecessarily
restricting land transactions through policies that seek to "retribalize" land in the
pursuit of rather nostalgic idealizations of African rural society (Cohen 1980;
Bruce 1988).

Rather than restricting land markets, governments should create an "en-
abling" legal and institutional environment for more efficient transactions. This
might entail establishing a voluntary system to simply record the details of land
transactions and the interests of the different parties, and providing or reinforc-
ing channels for the enforcement of all duly recorded contractual arrangements.
These kinds of interventions could go a long way toward resolving many of the
disputes that arise over land, particularly in areas where significant migrant or
stranger farmers have settled, yet would be much cheaper than formal registra-
tion and titling programs.

V. CONCLUSION

We have argued that the contrast between indigenous African tenure and
Western property rights systems should be perceived not in terms of opposite
extremes but as points along a continuum between communal rights systems and
privatized rights systems. In response to population pressure, agricultural com-
mercialization, and technological change, indigenous African tenure systems
have moved along that continuum in the direction of greater individualization of
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land rights. This conclusion is supported not only by historical evidence, but
also by our cross-sectional study of land rights in Ghana, Kenya, and Rwanda.

Controlling for differences in land quality and household characteristics, our
regression analysis indicates no relationship between cross-sectional variations
in land rights and productivity. Thus, it undermines the conventional view that
land rights are a constraint on productivity.

Our study also indicates that land titling is not sufficient to increase access to
formal credit; land as collateral is of little value in the study areas of Kenya,
primarily because land transfers to outsiders through sale (or foreclosure) are
not always recognized as legitimate. Moreover, in the absence of better nonfarm
opportunities, farmers are reluctant to mortgage land.

We are unable to determine precisely the degree of efficiency with which
indigenous systems in our study regions have evolved. We do find some success
stories associated with indigenous tenure systems: multiple cropping and high
use of inputs in Anloga, adoption of cocoa production in Wassa, use of mecha-
nization in Ejura, and adoption of some high-yielding varieties and soil conser-
vation improvements in Rwanda. However, it is difficult to judge whether the
pace of these changes could have been hastened by government intervention in
land tenure arrangements. Evidence from Boserup (1981) and Pingali and others
(1987) suggests that without accompanying improvements in infrastructure,
rural health and education, and price incentives, the rate of change in agri-
cultural intensification and technological change would be constrained under
any tenure regime.

Needless to say, our results are subject to some qualifications. The most
important is that our study regions are, like much of Sub-Saharan Africa, poorly
endowed with physical infrastructure and effective credit and marketing institu-
tions. Factor markets for land, labor, and capital are also poorly developed and
the available technologies have mostly been stagnant for quite some time.
Within this context, one should not expect to find much new investment in land
improvements or much use of modern inputs, even when full land rights are
assured. Not only will the demand for investments and modern inputs be muted,
but even where it exists, it may not be realized because of failures on the supply
side for credit and inputs. As new technologies become available, credit, input,
and product markets improve, and rural infrastructure is developed, then more
significant relationships between tenure security and land productivity may be-
gin to emerge.

A second limitation of the study is that we covered only areas of rainfed
agriculture. Questions remain about the suitability of indigenous land rights for
irrigated farming, extensive pastoral and livestock systems, and communal for-
estry areas.

A third, more subtle limitation of our argument is that it extrapolates from
past performance of indigenous land rights to future evolution. These systems
are predicated on the solidarity of small-scale social entities. These entitles may
cease to function if national institutions or national and international mobility
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of labor destroy their legitimacy, or if loyalties to lineage and communal groups
become weak.

Given the wide variety of African rural economies and politics and differences
in resource endowments, a pragmatic approach that promotes the adaptability
of existing land tenure institutions appears preferable to radical reform either of
an individualist or collectivist type. But this is not to argue for the reinvention of
an idealized African past. Rather, it suggests intervention only where demand
for change has been proved genuine. In the case of land registration, such a
demand should arise following increased commercial agricultural opportunities
and the acceptance of the legitimacy of impersonal forms of land transfers. In
the meantime, governments have much to do in providing rural infrastructure,
promoting market efficiency, and disseminating information about production
technology, which are the real constraints on agricultural productivity.
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