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Household Income and Child Schooling in Vietnam

Jere R. Behrman and James C. Knowles

The stronger are the associations between household income and child schooling, the
lower is intergenerational social mobility and the less equal is opportunity. This study
estimates the associations between household income and children's school success in
Vietnam. The estimates indicate that these associations are considerable. For example,
the income elasticity of completed grades is five times the median estimate of earlier
studies. Moreover, this association is strongest for grades completed per year of school,
not for completed grades, on which most of the previous literature has focused. There
are some gender differences, the most important being a smaller association between
income and grades completed per year of school for boys than for girls. This difference
implies that schooling of girls is treated as more of a luxury (less of a necessity) than is
schooling of boys.

This article also investigates some ways in which policies relate to household in-
comes. School fees are progressive, but school fees are only about one-third of what
households pay directly to schools and are a much smaller proportion of a household's
total school-related expenditures. Total household expenditures paid directly to schools
increase with household income less proportionately than do school fees alone, so the
overall structure of such payments is less progressive than is the structure of school fees.
Because school enrollment is positively related to household income, moreover, the struc-
ture of school fees is less progressive for the entire population than for the selected
subset that has children enrolled in school. Further, the two school quality measures
that have the strongest positive association with children's school success are much more
available to higher-income households, meaning that higher-income households have
greater school expenditures in part because they are obtaining higher-quality schooling
and not because charges for the same quality schooling are progressive across income
classes.

Schooling is widely seen as critical to the development process and poverty alle-
viation. Recent studies confirm that schooling is particularly important when
complex new technologies and market options become available (for example,
Rosenzweig 1995). Recently, many countries, including Vietnam, have under-
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gone considerable macroeconomic stabilization and market liberalization pro-
grams. The returns to schooling will probably increase following such programs.
Therefore decisions about who is schooled now are likely to be critical in deter-
mining Vietnam's future economic growth and distribution of income.

A rising concern for many in Vietnam and other developing countries has been
the possibility of greater inequality and reduced intergenerational social mobility
under these economic reforms. Part of this concern is that family "dynasties" will
be reinforced if children from higher-income households are more likely to re-
ceive more and better schooling, and thus reap greater gains from schooling in
the future than children from lower-income households. Two different societies
with the same income distribution at a point in time may be viewed as having
different levels of social welfare if they have different degrees of social mobility.
For example, Friedman (1962) argues that a given extent of income inequality
that arises in a rigid system in which each family stays in the same position each
period may be a cause for more concern than the same degree of income inequal-
ity that arises in a fluid system because of the great mobility and dynamic change
associated with equality of opportunity.

Because of the concern that schooling could perpetuate social immobility and
inequality, the recent policy-related literature has considered targeting public
school resources toward children from poorer families (van de Walle and Nead
1995 provide examples and references). The concerns in Vietnam have been about
whether family dynasties are becoming more powerful and whether schooling is
targeted toward children from poorer households or if it is instead reinforcing
the advantages of children from better-off households. Educational reforms have
exacerbated these concerns (see World Bank 1996). The reforms are intended to
make schools more efficient, but some of their components (such as the introduc-
tion of user charges) may affect children differently depending on their house-
hold income.

I. INDICATORS OF SCHOOL PROGRESS

We examine four indicators of individual school progress for children ages 6-
17 by income quintile in Vietnam: age when started school, grades passed per
year of school, last completed grade, and exam score in last completed grade
(table 1). Each of these indicators captures important and different dimensions of
schooling from the point of view of individual children and their families.

Schooling in Vietnam

For a given extent of schooling the younger children are when they start school,
the sooner they reap post-schooling returns and the longer they have to reap such
returns. A few recent studies have emphasized the possible importance of the age
when students start school (for example, Alderman, Behrman, Lavy, and Menon
1997; Glewwe and Jacoby 1995a; and Glewwe,Jacoby, and King 1998). In Viet-
nam this age is inversely associated with income: children from households in the



Behrman and Knowles 213

Table 1. Means of Individual School Progress Indicators by Predicted Income
per Household Member for Children Ages 6-17 in Vietnam, 1996

Income quintile
Indicator I (poorest) 2 3 4 5

Age when started school 6.7 6.6 6.4 6.3 6.2
(1.3) (1.1) (1.1) (0.7) (0.6)
[2.8]' [2.31* [1.3] [6.11*

Grades passed per year of school 0.81 0.85 0.87 0.90 0.95
(0.20) (0.20) (0.19) (0.19) (0.12)
[5.0]* [1.71** [2.01* [8.8]*

Last completed grade 4.1 4.2 4.3 4.7 6.0
(2.8) (2.7) (2.7) (2.9) (3.2)
14.11* [1.5] [3.61* [11.51*

Exam score in last completed grade 5.9 6.0 6.2 6.4 6.7
(1.2) (1.3) (1.2) (1.3) (1.4)
[2.61* [2.61* [2.21* [6.81*

* Significant at the 5 percent level.
** Significant at the 10 percent level.
Note: Standard deviations are in parentheses, and absolute value of t-statistics for differences from the

third quintile are in square brackets.
Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.

first and second income quintiles (the poorest income quintiles) are significantly
older, and children from households in the fifth quintile are significantly younger,
than children in the third quintile (table 1). On average, children in the first
quintile start school when they are half a year older than children in the fifth
quintile.

For a given age at which a child starts school and a given extent of schooling,
the more rapidly that child completes his or her schooling, the lower is the pri-
vate cost of schooling in both direct monetary costs and opportunity costs, the
sooner are post-schooling returns reaped, and the longer is the period in which to
earn these returns. Grades passed per year of school are positively associated
with income. The means for the first two quintiles are significantly below the
mean for the third quintile, and the means for the fourth and fifth quintiles are
significantly above that for the third quintile. On average, children from the first
quintile pass about eight grades in a decade of attending school, while children
from the fourth and fifth quintiles pass nine or more grades in a decade.

The last completed grade of schooling is the most emphasized indicator of
individual school success in the literature-in fact, in most studies of the determi-
nants and impact of schooling, it is the only indicator used. The last completed
grade at the time of the survey is positively associated with income, with the
mean for the first quintile significantly below, and the means for the fourth and
fifth quintiles significantly above, the mean for the third quintile. On average,
children from the fifth quintile had completed almost two more grades than chil-
dren from the first quintile at the time of the survey.
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Children who have completed the same number of grades may perform differ-
ently on examinations designed to measure how much they have learned. A few
recent studies that have examined this question for developing countries report
that cognitive test scores have an explanatory power beyond that of completed
grades for estimated labor income relations (Alderman and others 1996b; Glewwe
1996; Knight and Sabot 1990; Lavy, Spratt, and Leboucher 1997; and Moll 1996).
Examination scores conditional on the last completed grade of schooling are
significantly and positively associated with household income in Vietnam; on
average, children from the first two quintiles score significantly lower, and chil-
dren from the top two quintiles score significantly higher, than children from the
third quintile. Children from the fifth quintile score about 17 percent higher than
children from the first quintile.

Thus the data suggest that in Vietnam there are systematic associations be-
tween important aspects of children's progress in school and household income:
children from higher-income households do better in school according to each of
the four indicators. These associations raise some important questions. Are such
associations large or small? How do they differ among our four indicators? Are
they largest for grades completed, as the emphasis in the literature might suggest?
How sensitive are the estimated associations to details of their estimation, such
as the definition of income and the treatment of students who are still in school?
Do the associations differ for girls and boys? To what extent are the associations
mitigated or reinforced by education policies? Is the structure of school fees pro-
gressive? If so, is this progressivity reinforced or offset by a household's other
school-related expenditures? Is it reinforced or offset by the quality of schools
attended by children from different segments of the income distribution?

Results of Past Research

Researchers have conducted numerous studies of associations between indica-
tors of household income and schooling for other countries, although we are not
aware of such studies for Vietnam. In Behrman and Knowles (1997) we review
42 studies, covering 21 countries (these are summarized in appendix A). Esti-
mates for about three-fifths of the schooling indicators used in these studies show
significant associations between household income and schooling. Of the cases
for which we can estimate income elasticities, the median elasticity is 0.07. This
number suggests that children from higher-income households do better in school
than children from poorer households, although the magnitude of the effect is
small. The estimates tend to be higher for samples with poorer households, and a
number of the studies find small inverse associations between schooling and in-
come. The largest elasticity estimates-those higher than 0.20-are for low-
income regions (low-income during the period of the survey): C6te d'Ivoire, Ghana,
Nepal, Taiwan (China) for the 1940-49 birth cohort, Northeastern Brazil, and
rural Pakistan. But these are the only cases in which the estimates exceed 0.20.

It is not clear how informative these results are for Vietnam because they are
from policy and market environments that are much different than those in Viet-
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nam, where there has long been concern about equality of schooling. Moreover,
most of this literature suffers from at least one of several limitations.

First, the income measures used in most of these studies are probably contami-
nated by measurement error as well as by the possibility that schooling is endog-
enous with other decision variables. If there is random measurement error in the
income indicator, as would be the case if annual income is used when the rel-
evant household resource constraint is really longer-run income, the estimated
association between income and schooling would be biased toward zero. And if
households make income and expenditure decisions simultaneously with school-
ing decisions, there may be a bias toward or away from zero, depending in part
on which income measure is used. It may be away from zero, for example, if total
income is used and households lower their total income (and possibly their ex-
penditures) when they have school-age children by reducing child labor in order
to increase schooling. But even if total income falls, expenditures may rise through
dissaving to cover schooling costs, possibly generating the opposite bias. Like-
wise, the bias may be toward zero if adult (household head, father) income is the
most important component of household income and if parents increase their
work efforts and income to finance their children's schooling.

Second, studies may mask the true association between schooling and income
because their estimations generally include a number of other household, com-
munity, and school controls that are correlated with income and may be proxying
in part for the income association. To estimate multivariate causal relations and
avoid omitted variable bias in the income coefficient estimate, it is important to
control for all of the factors correlated with income that the underlying'model
suggests determine schooling and are predetermined with respect to income. Studies
may claim to be estimating causal relations but in fact probably do not succeed in
isolating the causal impact of income because of omitted variable biases and
other problems. For example, innate ability may affect schooling investments in
children, as is found in the studies summarized in Behrman and Rosenzweig (1999),
may be correlated across generations through genetic endowments, and may be
correlated with parental income, resulting in omitted variable bias. But to exam-
ine the extent of the associations between child schooling and parental house-
hold income, we do not want to control other characteristics that are correlated
with income because the true association with income is likely to be misunder-
stood if such characteristics are included.

Third, most of the previous studies rely on only one schooling indicator, usu-
ally students' amount of time in school or their grade attainment. This narrow
focus misses the possibility that there may be separate and important associa-
tions between income, on the one hand, and the age of starting school, grades
passed per year in school, and performance on examinations in the last com-
pleted grade, on the other.

Fourth, in their estimates of associations between schooling and income, many
studies that use data on school-age children do not control for the fact that, at the
time the survey was conducted, some school-age children may not have started
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school yet and others may not have completed school yet, or for other aspects of
sample censoring. Because of sample censoring, data summaries, such as that in
table 1, simple graphs, or other nonparametric summaries of the data may not
reveal the extent of the associations with income.

Fifth, most of the existing studies do not explore whether there are important
gender differences in associations between income and schooling, although other
aspects of gender differences in schooling have received considerable attention.
Finally, most studies do not address how education policies might be related to
household income-for example, through targeted policies for school fees and a
household's other school-related expenditures or through differences in school
quality that may offset or reinforce differences in household income.

A few studies have addressed one or more of these limitations. For example, to
address the limitation regarding the use of current annual income or expendi-
tures, Glewwe and Jacoby (1995a, 1995b), Montgomery and Kouame (1993),
and Tansel (1997) instrument household expenditures, and Alderman and others
(1996a) instrument household income. With regard to the limitation of focusing
only on completed schooling, Alderman Behrman, Lavy, and Menon (1997),
Glewwe and Jacoby (1995a), and Glewwe, Jacoby, and King (1998) explore the
relationship between income and the age of starting school, and Alderman and
others (1996a, 1996b) and Alderman, Behrman, Khan, Rose, and Sabot (1997)
investigate the relationship between income and cognitive achievement. With re-
gard to the limitation of censored data, King and Lillard (1987) and Alderman
and others (1996a, 1996b) control for right-censoring in completed years of school-
ing. Still, these examples and other studies that address one or a few of these
limitations are a small proportion of the literature.

Our contribution in this paper is to explore the associations between house-
hold income and the four indicators of school progress for Vietnam. We use
1996 data from a cross-sectional household survey linked with community and
schooling surveys that we conducted in collaboration with the Vietnamese Gen-
eral Statistical Office. We move beyond the previous literature by addressing the
six limitations summarized above. Through this investigation we illuminate the
extent and nature of associations between household income and schooling and
related policies in the particular case of Vietnam, and we raise questions concern-
ing what is known about such associations in other countries.

II. THE ANALYTICAL FRAMEWORK

We begin with a brief discussion of why schooling might be associated with
household income. This discussion points to a number of possible reasons, as
well as to the difficulty of disentangling association and causality from cross-
sectional data and of determining whether such associations may reflect underly-
ing inefficiencies.

If there were no unobserved differences between low- and high-income house-
holds, if schooling were purely an investment (with no current consumption as-
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pects), if markets worked perfectly, and if the same prices prevailed in all mar-
kets, there would be no differences in schooling investments associated with in-
come once controlling for any observed differences in household characteristics.
Therefore it is useful to determine why there might be associations between house-
hold income and investments in schooling. The general reasons are that house-
hold income is proxying for correlated unobserved determinants of child school-
ing, such as innate ability, preferences, and family connections; household income
is proxying for price variations in school inputs; and household income is playing
a causal role in the presence of imperfect markets.

In addition to the investment aspect of schooling, spending time in school may
be a current consumption activity that is associated with household income. We
emphasize current consumption, such as spending time in school rather than
spending time at home playing or watching television. Schooling may also affect
future consumption (for example, by enriching reading as an adult), but because
these effects are obtained in the future, current schooling for such purposes is an
investment. If the current consumption of schooling has aspects that are normal
goods, ceteris paribus, more household income leads to more schooling for that
reason alone.

The relationship between schooling as an investment and household income is
multifaceted and more complicated than the relationship between schooling as
current consumption and household income. Becker's (1967) Woytinsky lecture
on the determinants of human capital investments is a useful starting point for
thinking in more detail about possible associations between parental household
income and schooling investments. Within this framework schooling investments
are made until the private marginal benefits of the investment equal its private
marginal costs. Marginal private benefits (the solid benefits curve in figure 1)
depend on the expected private gains (such as in wages or salaries or in enriched
future consumption) from the human capital investment. The marginal private
benefits curve is downward-sloping because of diminishing returns to schooling
investments. We might expect diminishing marginal returns (at least at suffi-
ciently high levels of investment) because a given individual has fixed genetic
endowments (such as innate ability) and because human capital investments, such
as those that extend the time in school, imply greater lags before obtaining post-
investment returns and a shorter postinvestment period in which to reap the
returns. Marginal private costs may increase with human resource investments
because of increasing opportunity costs of devoting more time to such invest-
ments and because of increasing marginal private costs of borrowing on financial
markets. The private returns net of costs are maximized where private marginal
benefits equal private marginal costs (H* in figure 1).

If all markets function perfectly, there are no government interventions, and
schooling is only an investment, then everyone invests in schooling until the ex-
pected rate of return from schooling equals the expected rate of return on alter-
native investments (at H'), regardless of household income. In this case there are
no or very few channels through which income may be associated with schooling
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Figure 1. Private Marginal Benefits and Private Marginal Costs of Human
Resource Investments, with Marginal Benefits Dependent on Income

Marginal benefits, marginal costs

Marginal \ 
benefits\ 

Rt* -------------

Marginal
costs . 4

H* H" investments

(although there still may be some possibilities). But given the range of real-world
market imperfections and government interventions, there are many reasons why

household income may be associated with schooling, even if schooling is purely
an investment.

To illustrate, consider what would happen in the presence of market imperfec-
tions. There are several explanations, originating in both policy and market fail-
ures (as well as reasons that would persist with perfect markets), why household
income may be related to the marginal private benefits and costs of schooling
investments and thus to schooling investments themselves. Current consumption
effects could also generate associations between income and schooling (with the
sign depending on the nature of the consumption effects). Some of these reasons
reflect inefficiencies, such as those due to imperfect credit and information mar-
kets. Others reflect differing abilities that complement human capital investments
or differing prices that are related to household income in different areas given
positive transportation costs. Some reflect causal effects of income, such as cur-
rent consumption demands. And some reflect associations with other variables,
such as abilities that are correlated with income and transferred in part intergen-
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erationally. With cross-sectional data of the types that are usually available, the
relevance of many of these possibilities and the effect of causality compared with
association cannot be sorted out conclusively.

A priori it would seem that market failures would be relatively common in
Vietnam because of the country's low level of development, which was, until
recently, exacerbated by the pervasiveness of relatively centralized command
policies for many allocations. As a result, then, schooling investments may be
more positively associated with household income in Vietnam than in most soci-
eties. However, at least the rhetoric of policy discussions in Vietnam has held
that school policies should and do promote relative economic equality and re-
duce poverty. If the reality reflects the rhetoric, the policy effects would tend to
work in the opposite direction.

Marginal Private Benefits Associated with Income

Figure 1 illustrates what happens when marginal private benefits for human
capital are associated with household income. Each of the two curves depicted
depends on a different income level ceteris paribus. If the (otherwise identical)
individual is in the household whose income yields the dashed curve, the private
incentives are to invest at H* *, which is higher than H*. Why might marginal
private benefits of schooling be associated with household income in the pres-
ence of government policies or market imperfections? There are several reasons.

First, public policies may affect households with different incomes differently.
Policies may favor higher-income households by offering them higher-quality (or
more accessible) schooling in response to their greater economic and political
power or because prices of some important school inputs may be lower in areas
where incomes are higher (for example, teachers may prefer to live and teach in
high-income areas and be willing to do so at lower salaries than they would
require in low-income areas). If school quality is positively associated with house-
hold schooling investments, the dashed marginal private benefits line would rep-
resent higher-income households. However, policies may favor poorer house-
holds if programs are designed to reduce inequality or to alleviate poverty by
allocating better schooling to poorer households or if prices of some school in-
puts are lower in low-income areas (for example, land for schools). In such cases,
if school quality is positively associated with household investments in educa-
tion, the dashed marginal private benefits line would represent lower-income
households.

Second, households may invest in children's education at home directly through
tutoring or indirectly through improvements in their health and nutrition. If
markets for these investments (or for financing these investments) are imperfect
and the costs are lower for wealthier households, the marginal private benefits of
schooling will be higher for wealthier households. For instance, the cost of help-
ing with homework may be less for more-schooled parents than for less-schooled
parents, and parental schooling is likely to be positively correlated with house-
hold income.
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Third, children's genetic endowments, for which there are no perfect markets
(marriage markets probably serve indirectly as imperfect markets for such en-
dowments), may interact with schooling investments and be correlated with pa-
rental endowments that, in turn, are correlated with household income. These
relationships arise because such endowments affect income directly and indi-
rectly through parents' human capital stock, including their education. Behrman,
Rosenzweig, and Taubman (1994, 1996) present evidence, using data on twins,
that schooling investments respond positively to children's genetic endowments
in the United States. Behrman and Taubman (1989) present estimates that varia-
tions in such endowments are consistent with most of the variance in child school-
ing for young adults in the United States. The enormous literature on the asso-
ciations between adults' schooling and their household earnings is surveyed in
Psacharopoulos (1994) and Rosenzweig (1995).

Fourth, households may make complementary investments in searching for a
job and have contacts that affect their children's job search after completing
schooling. If markets for financing such investments are imperfect and the costs
are lower for higher-income households, in part because of more attractive pos-
sibilities for working in family enterprises and better connections for other em-
ployment opportunities, the marginal private benefits would again be higher for
such households.

Fifth, higher-income households may have better information (in part because
of better family enterprise options and better connections), given imperfect mar-
kets for information. As a result, they face less uncertainty about schooling in-
vestment decisions and, assuming constant risk aversion, therefore have higher
expected marginal private benefits than poorer households.

Sixth, higher-income households may have lower risk aversion. Therefore in
the presence of imperfect insurance markets or insurance with positive private
costs, their private incentives would be to invest more in schooling than other-
wise identical lower-income households.

And lastly, higher-income households may be better able to deal with stochas-
tic events. For example, through their connections (perhaps facilitated by income
transfers, including bribes), they may be better able to offset their children's bad
performance on admissions examinations than poorer households can. They there-
fore have private incentives to invest more in schooling than otherwise identical
lower-income households.

The first possibility (involving public policies) relates to endogenous policy
choices, which, depending on the mechanism, could favor either higher- or lower-
income households (see, for example, Rosenzweig and Wolpin- 1986). In the
other six cases higher-income households have private incentives to invest more
in the schooling of otherwise equal children because they cope better with
market imperfections, or higher-income households have unobserved character-
istics that increase schooling investments and are associated with household
income.
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Marginal Private Costs Associated with Income

Figure 2 represents two different marginal private cost schedules for schooling
investments that depend on household income. With the solid marginal cost curve,
the private incentives are to invest at H*, which is less than the privately optimal
level of human capital investment for the dashed marginal cost curve, H* *. Why
might marginal private costs for human capital investments be associated with
household income in the presence of market imperfections? There are two reasons.

Because of capital market imperfections, particularly for human capital in-
vestments (in part because human capital is not recognized as collateral), the
marginal private costs for such investments are particularly high for individuals
from poorer families who cannot as easily finance these investments themselves.
In this case the dashed line represents a household with higher income. In an-
other case children from poorer households may be exempt from paying school
fees, so that, ceteris paribus, the dashed line represents a poorer household.

III. DATA

Our principal data source is the Vietnam Social Sector Financing Survey (VNSSFS),
which we and Vietnam's General Statistical Office conducted in 1996 with fund-

Figure 2. Private Marginal Benefits and Private Marginal Costs of Human
Resource Investments, with Marginal Costs Dependent on Income
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ing from the Asian Development Bank. We conducted the VNSSFS in seven prov-
inces, one from each of the country's administrative regions. The data set in-
cludes a survey of 1,905 households and a series of commune and school surveys.
The VNSSFS is one module within a larger multiround survey that the General
Statistical Office is carrying out called the Multi-Objective Household Survey
(MOHS). The MOHS is an ongoing survey covering 45,000 households in 1,500
communes located in all 53 provinces of Vietnam. It collects, among other data,
information on income and expenditures. The income and expenditure data that
we use were collected retrospectively for the previous year (subsequent data were
not available to us).

We used a subsample of communes surveyed in the MOHS (we chose three
communes from each of three districts in each of seven sample provinces-a total
of 63 communes, 19 urban and 44 rural). We administered the VNSSFS to the
same 30 households in each sample commune that participated in the MOHS. In
addition, we administered a community questionnaire to the Commune People's
Committee Chairman in each commune and facility questionnaires to schools
(and to other social sector facilities). Households were surveyed by the commune-
level MOHS interviewers, who were residents of each commune, and the facility
interviews were conducted by commune-level supervisors who were part of the
supervisory staff of the MOHS.

The VNSSFS household questionnaire collected information on the use and fi-
nancing of schooling. For all children in the household questions on schooling
included the age they started school, whether they were currently enrolled, the
age they last attended school if they were not currently enrolled, the last grade
they attended (current grade if currently enrolled), and their last comprehensive
examination score conditional on the grade in which the examination was taken
(see table 1 for individual school progress indicators). For children currently en-
rolled in school, we obtained data on the household's school-related expendi-
tures (and exemptions). The units of observation used in this study are primarily
the 2,789 children in the 6-17 age range from the 1,844 sample households on
whom we had complete data. Usable income data were not available for 3.2
percent of the households. This is a small percentage compared with many samples
(for example, in recent years item nonresponses on earnings in the U.S. Current
Population Survey have exceeded 20 percent). Of the 2,789 children, 2,203 (79
percent) were enrolled in school at the time of the survey.

Within the 6-12 age range there is some age-related variation in school enroll-
ment and thus in data related to enrollment: among the 1,373 children in the 6-
11 age range, 94 percent were enrolled at the time of the survey, while among the
1,416 children in the 12-17 age range, 65 percent were enrolled. Therefore, in
addition to estimates based on the full sample, we present estimates that allow
the parameters to differ for these two age groups. Because some households in
the sample have more than one child, the regression estimates of the associations
between schooling and income use the Huber correction for clustering at the
household level.
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Information on annual household income, expenditures, and assets is avail-
able from the MOHS. We merged these data with the VNSSFS household data. To
characterize income for this study, we considered four alternative measures: an-
nual household income per household member, annual household expenditures
per household member, predicted household income per household member, and
predicted household expenditures per household member (table B-1 gives the
relations used to construct predicted income and predicted expenditures on the
basis of longer-run characteristics). The mean annual income per household mem-
ber by the income measures is 2.076 million Vietnam dong (D), which translates
into 188 U.S. dollars ($) at 1996 exchange rates (table 2). The mean annual ex-
penditures are D1.728 million or $156. The standard deviations are about a
third larger for the two income measures than for the parallel expenditure mea-
sures. This difference is consistent with the theory that transitory income fluctua-
tions are smoothed somewhat over time so that there is greater measurement
error in letting income, rather than expenditures, represent a longer-run house-
hold resource constraint.

These standard deviations imply that the distributions of income and expendi-
tures are more equal in Vietnam than in many societies, as is also reported in
other studies. World Bank (1995b, table 30), for example, gives the percentage
share of consumption by quintile for 22 low-income countries, including Viet-
nam. The share for countries in the lowest quintile ranges from 2.1 to 9.7 per-
cent. The share for Vietnam is reported to be 7.8 percent, which is ninth highest
among the 22. countries. The share for countries in the highest quintile ranges
from 38.6 to 63.5 percent. The share for Vietnam is reported to be 44.0 percent,
which is ninth lowest. World Bank (19 9 Sa) also discusses in some detail income
distribution and poverty in Vietnam.

The standard deviations are about twice as large for the actual than for the
parallel predicted measures, which is consistent with the possibility that the ac-
tual values have considerable measurement error. All but one of the correlations
are between 0.50 and 0.80, meaning that most of these measures share substan-
tial variance, although each has some independent variation. The one exception
is the correlation of 0.99 between predicted income and predicted expenditures-
apparently the two predicted variables are similar linear combinations of the

Table 2. Summary of Alternative Income Measures
(thousands of dong per capita)

Correlations
Alternative Standard Predicted
income indicators Mean deviation Income Expenditures Income Expenditures

Income 2,076 1,740 1.00
Expenditures 1,728 1,320 0.80 1.00
Predicted income 2,076 924 0.53 0.51 1.00
Predicted expenditures 1,728 684 0.52 0.51 0.99 1.00

Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.
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same underlying variables. Because the correlation is almost perfect, we have
nothing to gain in presenting estimates for both predicted values because they
imply virtually identical elasticities. This high correlation is also consistent with
the possibility that both income and expenditures represent the same underlying
longer-run household resource constraint, with random measurement errors drawn
from differing distributions (with greater variance in the distribution for income).

The predicted measures are preferable to the others if there is random mea-
surement error or if current income or expenditure decisions are made simulta-
neously with current schooling decisions and it is the longer-run household re-
source constraint that is relevant for schooling decisions. If the relations being
estimated are causal, then, in addition, the instruments used in the first-stage
relations cannot be correlated with the disturbance term in the relation of inter-
est, which is a condition that often is difficult to satisfy (for example, demands
for children's schooling probably respond to children's unobserved ability, which
is likely to be correlated with first-stage variables, such as parents' schooling).
For the present purpose of characterizing associations between schooling and
household income, there is no such condition to satisfy, because we want to find
the full association between longer-run income and schooling whether that asso-
ciation arises because of effects of income or because of correlated unobserved
characteristics in the disturbance. If some consumption smoothing is possible,
expenditures are likely to be a better measure than income. Therefore we use
predicted expenditures per household member for all of our estimates.

In addition to the VNSSFS household questionnaire, the community question-
naire collected information on the location of schools used by the population
in the commune. Most of these schools were in the commune, although some
upper-secondary schools were located outside. We administered school question-
naires to heads of 209 schools. These questionnaires collected information on
characteristics of the personnel, current inputs, physical structures, and finances.
We merged these data with the data on children in the 6-17 age range to give the
nature of the school options available to each child, depending on the commune
of residence.

IV. ASSOCIATIONS BETWEEN PARENTAL HOUSEHOLD INCOME AND
CHILDREN'S PROGRESS IN SCHOOL

Here, we measure how strongly the four indicators of children's school progress
are associated with parental household income in order to ascertain the school-
ing advantages that children from higher-income households have over children
from lower-income households. We estimate elasticities of each of these four
indicators with respect to income per household member.

Preferred Elasticity Estimates

Our preferred estimates use predicted income to represent the longer-run re-
source constraint. They control for right-censoring for children who have not yet



Behrman and Knowles 225

started school or have not yet completed school and control for the mass point at
1 for grades completed per year of school (table 3). Right-censoring is relatively
uncommon for the age of starting school indicator (only 8 of 2,625 observations)
but is quite common for the last completed grade indicator (2,173 of 2,615 ob-
servations). The mass point at 1 for grades completed per year of school is con-
siderable (1,442 of 2,615 observations).

Two major points about these estimates merit emphasis. First, these income
associations are large. The estimate for last completed grade alone-0.353-is
seven times the median found for the countries surveyed in Behrman and Knowles
(1997). Thus in Vietnam children from higher-income households have a consid-
erable advantage in schooling over children from lower-income households. These
elasticities imply, for example, that compared with a child from a household
whose income is one standard deviation below the mean, a child from a house-
hold whose income is one standard deviation above the mean starts school a
quarter of a year earlier, successfully passes 94 percent rather than 80 percent of
her or his classes, completes 2.2 years more of schooling, and scores 7 percent
higher on examinations, controlling for grades completed (or about a third of the
standard deviation in such scores). The mean completed grades of schooling for
this calculation is based on 17-year-olds, whose mean is 7.2 years and whose
enrollment rate is 0.34, under the assumption that further schooling will be equiva-
lent to one more completed year of schooling for everyone enrolled at the time of
the survey. Under plausible assumptions and in combination with other estimates
from the data (presented in appendix C), the combined implications of these
differences is equal to 13.1 percent of the present discounted value of lifetime
income.

Second, the association between income and last grade completed is an impor-
tant part of the story, but only part of the story. Most of the literature focuses on
grades completed, often exclusively. In this case, under the assumptions elabo-
rated in appendix C, changes in grades completed for the two households have a
significant association (3.4 percent) with a change in the present discounted value
of lifetime income. But this amount is only about a quarter of the total associa-
tion of 13.1 percent. The associatiorn between income and grades passed per year
of school accounts for about three-fifths of the total, more than twice as much as
the last completed grade. Although such a comparison is based on particular
assumptions for a particular sample, it suggests that focusing only on the last
completed grade or on years of schooling may substantially underestimate the
association between children's success in school and parental household income
and that other studies should give more attention to the grades passed per year of
school.

Sensitivity to Selected Aspects of the Estimation

For some of the indicators of individual school progress, the use of annual
income with no control for censoring results in much smaller estimates of the
association with household income. In particular, our preferred estimates are



Table 3. Elasticities of Individual School Progress Indicators with Respect to Predicted Income per Household Member
Elasticity with respect to income Basic estimate as a percentage of estimate with

Basic: Annual Predicted School! Annual Predicted Schooll
predicted income, no income, no commune income, no income, no commune

income, control control for control for fixed control for control for fixed
Indicator for censoring censoring censoring effects censoring censoring effects

Age when started school -0.051 -0.051 -O.OS0 -0.040 100 102 128
(9.6) (6.1) (5.5) (7.0)

Grades passed per year of school 0.193 0.070 0.118 0.134 276 164 144
(12.1) (5.7) (9.0) (6.3)

Last completed grade 0.356 0.240 0.178 0.353 148 200 101
(7.4) (9.0) (4.9) (6.1)

Exam score in last completed grade 0.092 0.085 0.092 0.087 108 100 106
(6.1) (6.2) (6.1) (3.7)

Note: Absolute values for t statistics. are given in parentheses beneath point estimates. The estimates are all significant at the 5 percent level. The underlying estimates are
given in table B-2.¶For the basic estimates, censored normal regressions are used for age when started school and for last completed grade because of right-censoring, and
upper-limit tobits are used for grades passed per year of school because of the mass point at 1.0.

Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.
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176 percent greater for grades passed per year of school and 48 percent greater
for last completed grade than those obtained with no control for censoring (table
3). The differences are very small for age when started school and for exam score
in last completed grade, however. This result suggests that, at least for grades
passed per year of school and for last completed grade, if the true resource con-
straint is the long-run constraint represented by predicted income, the use of
uncensored annual income considerably underestimates the income association
because of transitory fluctuations in income and endogenous aspects of income.
Thus we obtain higher income associations than most of the previous literature
partly because we use predicted income with control for censoring. This explana-
tion might hold if the use of predicted income is preferable because of endogeneity,
but it cannot be the full explanation if the use of predicted income is preferable
only because of measurement error due to transitory fluctuations. In that case we
would expect similar changes in the estimates for all four of our indicators.

Control for censoring (or for the mass point at 1 for the second indicator) by
itself increases some of the estimated income associations considerably. For the
first three indicators for which we control for such censoring, our preferred esti-
mates are, respectively, 2, 64, and 100 percent higher than what we obtain with
the same income variable but without such controls (table 3). Therefore, if we do
not control for censoring, we underestimate considerably the extent of the asso-
ciation with income for the last two of these variables because censoring is selec-
tive with regard to income (for example, observations on children from relatively
high-income households are more likely to be censored for last completed grade
or for successfully passing one grade every year they have been in school). Con-
trolling for censoring does not much affect the estimate for age when started
school, probably because censoring is relatively limited for this variable.

Controlling for school and commune fixed effects lessens somewhat the esti-
mated associations between school progress and income. As noted earlier, one
channel through which income may be associated with schooling success is through
the relationship between schools and communities and household incomes. Esti-
mates that incorporate the full association between income and schooling (in-
cluding factors related to local communities and school characteristics) are from
1 to 44 percent higher than estimates that control for school and commune fixed
effects (table 3). Therefore part of the association between income and our indi-
cators, particularly for age when started school and for grades passed per year of
school, reflects differences among schools and communes that are associated with
household income. Further, the direction of the changes in the income associa-
tions when controlling for school and commune fixed effects is consistent with
school resources being allocated to reinforce income differentials rather than to
compensate for them.

Sex and Age Differences

In alternative estimates we allowed the income elasticities and the constants to
vary with sex and age group (6-11 and 12-17 age brackets). The age that boys



Table 4. Estimated Differences by Sex and Age in Elasticities of Individual School Progress Indicators with Respect to
Predicted Income per Household Member

Elasticity with respect to income F-test for significance of

Female, Difference if parameters being dependent on
Indicator ages 12-17 Male Ages 6-11 Male Ages 6-11
Age when started school
Male and age parameter differences -0.048 -0.021 0.020 7.7 50.8

(5.8)' (2.0)- (1.9)-- [0.0005] [0.0000]
Male and age parameter differences plus

schoolcommune fixed effects -0.046 -0.008 0.023 5.5 98.3
(5.8)- (1.0) (2.7)- [0.0043] [0.0000]

Grades passed per year of school
Male and age parameter differences 0.198 -0.011 0.007 8.0 59.4

(7.9)' (0.3) (0.2) [0.0003] [0.0000]
Male and age parameter differences plus

schooUcommune fixed effects 0.131 -0.023 0.024 7.9 69.8
NJ (4.7)- (0.8) (0.8) [0.0004] [0.00001
oo Last completed grade

Male and age parameter differences 0.426 -0.100 -0.122 0.4 20.9
(5.8)' (0.9) (0.7) [0.6502] [0.0000]

Male and age parameter differences plus
schooUcommune fixed effects 0.400 -0.056 -0.120 0.2 20.5

(5.3)' (0.6) (0.7) [0.8266] [0.0000]
Exam score in last completed grade
Male and age parameter differences 0.094 -0.020 0.024 16.2 22.6

(5.0)' (1.0) (1.2) [0.0000] [0.0000]
Male and age parameter differences plus

schoolUcommune fixed effects 0.083 -0.018 0.037 14.3 26.3
(3.6)' (1.0) (1.8)" [0.00001 [0.0000]

* Significant at the 5 percent level.
* Significant at the 10 percent level.

Note: Absolute values for t-statistics are given in parentheses beneath point estimates. Probabilities are given in square brackets. The underlying estimates are given
in table B-2. Censored normal regressions are used for age when started school and for last completed grade because of right-censoring. Upper-limit tobits are used for
grades passed per year of school because of the mass point at 1.0.

Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.
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start school is more income-responsive than is the age that girls start school (table
4). But otherwise, if anything, boys' school progress indicators have smaller as-
sociations with parental household income than do girls'. Although the indi-
vidual point estimates are imprecisely estimated for both the income-interactive
impact of sex and for the additive component, F-tests indicate that the sex differ-
ences are significantly nonzero at the 1 percent level for age when started school,
grades passed per year of school, and exam score in last completed grade, al-
though not for last completed grade. Therefore, once again, if we were to focus
only on last completed grade, our inference would be misleading: we would infer
that there are no significant gender differences, when in fact there are, according
to the other three indicators of school progress.

The point estimates suggest, moreover, that these effects may be fairly large-
the income elasticity for boys is more than 40 percent larger in absolute magni-
tude for age when started school and is 6 and 22 percent smaller, respectively, for
grades passed per year of school and exam score in last completed grade (includ-
ing the effects generated by school and commune characteristics). The income
elasticity of total schooling expenditures that households pay directly to schools
is also significantly greater for boys than for girls, even though the elasticities for
school fees alone and households' school-related expenses not paid directly to
schools do not differ significantly by sex (see table B-3).

Thus there seem to be some gender differences in income associations with
three of the four indicators, although age when started school pushes in a differ-
ent direction than grades completed per year of school and exam score in last
completed grade. The net effect of these gender differences is to imply a smaller
association between income and school progress for boys than for girls because
the income effects are much larger for grades completed per year of school than
for age when started school. The association between enrollment and parental
household income is also significantly smaller for boys than for girls (compare
elasticities of 0.092 and 0.196 in table B-4). Thus if income elasticities are higher
for luxuries than for necessities, girls' schooling is treated as more of a luxury
than is boys' schooling.

The absolute magnitude of the elasticities of income associated with age when
started school and last completed grade are smaller for children in the age range
6-11 compared with children in the age range 12-17, but the elasticities of in-
come associated with grades passed per year of school and exam score in last
completed grade are larger. The individual income-multiplicative and additive
age effects (similar to those for sex) tend to be imprecisely estimated, but F-tests
indicate that the age effects are significantly nonzero at high levels of significance
for all four indicators (table 4). Also, the point estimates suggest that there may
be fairly large sex effects on the gross income elasticities for the 6-11 age group
compared with the 12-17 age group. These effects reduce the absolute magni-
tude of the income elasticity by more than 40 percent for age when started school
and by more than 25 percent for last completed grade, and they increase the
income elasticity for exam score in last completed grade by more than 25 percent
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(although they increase the income elasticity for grades passed per year of school
only 4 percent).

The smaller absolute magnitude of the income elasticity of age when started
school for younger children suggests a reduction in the importance of income in
determining age of entry between these two cohorts. The larger elasticities of the
older group for last completed grade and exam score are consistent with income
being a less important constraint for children of primary school age, given that
primary school is almost universal, but being a more important constraint for
older children (12-17 years), for whom most decisions at the margin about con-
tinuing school are made. The pattern is the opposite for grades completed per
year of school, although, as usual with cross-sectional data, it is difficult to disen-
tangle life-cycle and cohort effects for such variables. Also, it should be noted
that the interaction between age group and income is not significantly nonzero in
the enrollment probits (table B-4).

V. ASSOCIATIONS BETWEEN PARENTAL HOUSEHOLD INCOME

AND SCHOOL POLICIES

School policies may compensate for differences in household income or may
reinforce them. Two major aspects of such policies are income-related school fees
and school quality in terms of the quality of teachers, current inputs, and school
structures, and the amount of congestion. Both school fees and school quality may
affect which children enroll in school and how well they succeed once enrolled.
Whatever distributional effect these policies have on children who enroll in school,
they have a less equalizing effect on all children if enrollment itself (inclusive of the
effects of these policies) is inversely associated with income. We find that, indeed,
enrollment is positively associated with household income (table 5). Children in
the first two quintiles have significantly lower enrollment rates, and those in the
fifth quintile have significantly higher enrollment rates, than those in the third
quintile. We return to this point at the end of this section.

School Fees and Other Household School-Related Expenditures

Actual school fees paid tend to be inversely associated with income: the means
for the first and second quintiles are significantly below, and the mean for the
fifth quintile is significantly above, the mean for the third quintile (table 5). The
structure of school fees is progressive mainly because there are a primary school
fee exemption and a higher concentration of children from lower-income house-
holds in primary school. Of the total number of children in the sample who
receive exemptions from school fees, 80.3 percent receive them because they are
in primary school, 8.0 percent because they live in mountainous regions, 4.3
percent because they are members of ethnic minorities, and only 1.0 percent
because they are from poor households.

For this reason the income elasticities that depend on age are of primary inter-
est. These estimates yield an income elasticity of 2.312 for the age range 12-17
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Table 5. Means of Enrollment, School Fees, and Other Household School-
Related Expenditures Conditional on Enrollment by Predicted Income per
Household Member
Enrollment, fees, and school- Income quintile
related expenditures 1 (poorest) 2 3 4 5

Current enrollment 0.72 0.78 0.78 0.81 0.87
(0.45) (0.41) (0.41) (0.39) (0.34)
12.8]' [2.3]' [1.31 [6.1f-

Conditional on enrollment at time of survey
School fees 15 12 21 22 36

(35) (32) (52) (48) (68)
[2.5]' [2.31- [0.51 [3.61'

Total expenditures paid
to schoolsa 38 41 55 67 102

(45) (42) (65) (59) (88)
[4.7]' [3.11- [3.1]- [8.6]'

School-related expenditures
not paid to schoolsb 123 146 175 287 523

(140) (198) (181) (362) (411)
[4.8]' [17]-" [5.4]' [15.31-

Total school-related
expenditures 162 187 230 354 625

(163) (220) (216) (385) (437)
[5.51' [2.3- [5.7] [16.41-

Significant at the 5 percent level.
Significant at the 10 percent level.

Note: Standard deviations are in parentheses, and absolute values of t-statistics for differences from
the third quintile are given in square brackets. All fees and expenditures are measured in thousands of
dong per year in 1996 prices.

a. Includes school fees, school improvement fees, parent association fees, and insurance.
b. Includes textbooks, supplies and materials, uniforms, tutoring fees, travel, meals, and miscellaneous.
Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.

years, but close to zero for the primary school age group (6-11 years; table 6).
The latter elasticity is close to zero because exemptions for primary school are
widespread regardless of household income. That the income elasticity for the
probability of fee exemptions is much larger in absolute magnitude for older
children suggests that the income-related exemptions have a much greater effect.
The estimated elasticity of school fees with respect to income in the simplest
specification (with only income and not age) is smaller and more imprecise, whether
or not we control for school and commune fixed effects (table B-3). If we do
control for age, the estimated income elasticity does not change much for the age
group 12-17 years if school and commune fixed effects are added, although the
estimated change for the age group 6-11 years is much smaller in absolute mag-
nitude and much more imprecisely estimated (table 6). Gender effects are not
significantly nonzero in any of these specifications.
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Table 6. Estimated Elasticities of Household School-Related Expenditures
with Respect to Predicted Income per Household Member

Change for
Private school-related expenditures Base Ages 6-11 Male

School fees
With all parameters dependent on age and sex0 2.312 -2.228 0.190

(2.4)- (1.6) (0.2)
With school/commune fixed effects and age and sexa 2.123 -0.448 -0.729

(2.1)' (0.4) (0.7)
Total expenditures paid to schools
With all parameters dependent on age and sexb 1.063 -0.338 0.319

(6.2)- (1.7)- (1.6)
With school/commune fixed effects and age and sexb 0.243 0.015 0.221

(1.7)- (0.1) (1.5)

Significant at the 5 percent level.
Note: The full lower-limit tobit estimates are given in table B-3. Absolute values for t-statistics are

given in parentheses beneath point estimates.
a. F-tests indicate that parameter dependence on age is significant even though individual additive and

multiplicative parameter estimates are imprecise (F = 223.5, probability 0.0000 for all parameters;
F = 267.0, probability 0.0000 for fixed effects). F-tests indicate that parameter dependence on sex is
insignificant (F = 1.1, probability 0.3458 for all parameters; F = 0.9, probability 0.4163 for fixed effects).

b. F-tests indicate that parameter dependence on age and sex is significant even though individual
additive and multiplicative parameter estimates are imprecise (F = 23.8, probability 0.0000 for age, and
F = 4.5, probability 0.0111 for sex in all parameters; F = 55.9, probability 0.0000 for age, and F = 4.3,
probability 0.0130 for sex in fixed effects).

Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.

Thus school fees tend to favor poorer households among those households
that enroll children in school; however, they are not targeted only to such house-
holds because they work substantially through exemptions of primary school
fees, which are given broadly regardless of household income. But this progres-
sive fee structure may have a limited effect because school fees are a relatively
small proportion of total household expenditures paid to schools, to say nothing
of total school-related household expenditures. School fees average only 34 per-
cent of total school-related household expenditures paid directly to schools (school
improvement fees also average 34 percent, insurance averages 12 percent, and
parent association fees average 10 percent).

Total expenditures' paid to. schools, like school fees alone, increase systemati-
cally with, ihcome (see table 5), but with an income elasticity that is much smaller
than the 2.312 estimated for school fees-it is 1.063 with comparable controls
for age and sex and 0.243 with additional controls for school and commune
fixed effects (table 6). Therefore, the relatively limited response to income of
household expenditures paid directly to schools (other than school fees) means
that, despite fairly high income elasiicities for school fees, total household ex-
penditures paid directly to schools are much less income-responsive than are
school fees alone. School fees, moreover, are an even smaller share of total school-
related household expenditures-the mean for the full sample is only 6.9 per-
cent because school-related household expenditures not paid directly to schools
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are almost four times as large as those paid directly to schools (16.4 and 4.2
percent, respectively, of total household expenditures per household member).
Thus even school fee exemptions that are much better targeted would have only
a limited impact on the relationship between total household school-related ex-
penditures and income and therefore, presumably, on poor households' deci-
sions about schooling. To have more of an impact, policies would have to ex-
tend exemptions to household expenditures paid directly to schools beyond school
fees or amend payment structures to make them much more strongly related to
household income (possibly including negative fees or subsidies for children from
poorer households).

School Quality

Governments also might alter schooling options for different households by
affecting the quality of public schools (which dominate in Vietnam, accounting
for 91.5 percent of students in the sample). Much of the recent economic litera-
ture on schooling focuses on the importance of school quality for school out-
comes (see, for example, Card and Krueger 1996 and Moffitt 1996 for recent
surveys on studies in the United States; Alderman and others 1996b, Behrman
and Birdsall 1983, Behrman, Birdsall, and Kaplan 1996, and Hanushek 1995 for
studies and surveys of developing countries).

We have constructed four indicators of school quality for school staff, current
inputs, congestion, and facilities (see the note to table 7 for details). A priori and
on the basis of other studies, congestion seems to be negatively associated with
school success, and the other three quality indicators seem to be positively asso-
ciated. We calculate simple log-linear estimates of the associations between our
four indicators of school success and our four quality indicators. These estimates
look like production functions, and similar relations have often been interpreted
as production functions (see, for example, most of the studies surveyed in
Hanushek 1995). But they can be interpreted as production functions only under
the assumption that the right-side variables are predetermined in a statistical
sense and therefore are independent of the disturbance term in the relation. This
seems highly unlikely a priori and in light of the estimates in table 9, suggesting
that the right-side variables are significantly correlated with household income
(and therefore are most likely correlated with other determinants of school suc-
cess, such as home learning environments, the effects of which are in the distur-
bance term of this relation). In our cross-sectional data set (as in most cross-
sectional data sets), moreover, plausible instruments that would enabie us to use
some technique, such as instrumental variables, to control for determinants of
school quality, are not available.

Our estimates suggest that the strongest associations are between the quality
of school staff and children's success in school (table 8). All four elasticities are
significantly nonzero with the a priori expected signs and with absolute magni-
tudes ranging from 0.176 for exam score in last completed grade to 1.094 for last
completed grade. The quality of current inputs is significant and positively asso-
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Table 7. Mean School Quality Indicators by Predicted Income
per Household Member

Income quintile

Indicator I (poorest) 2 3 4 5

Staff 0.66 0.70 0.71 0.73 0.76
(0.11) (0.09) (0.10) (0.08) (0.07)

[8.01- [1.6] [3.4]' [8.3]-
Current inputs 0.30 0.33 0.39 0.45 0.56

(0.12) (0.15) (0.16) (0.15) (0.12)
[9.4]' [6.4] [6.2]- [18.71-

Congestion 0.19 0.19 0.20 0.20 0.21
(0.05) (0.06) (0.05) (0.06) (0.06)
[3.41- [1.61 [0.1] [4-3]-

Facilities 0.10 0.18 0.24 0.33 0.36
(0.14) (0.18) (0.22) (0.25) (0.27)
[11.71- [5.1]- [5.4]- [7.5]'

Significant at the 5 percent level.
Note: Standard deviations are in parentheses, and absolute values of t-statistics for differences from

the third quintile are in square brackets. The results are based on local schools for all children ages 6-17 in
the sample. The "facilities" variable is the proportion of buildings occupied by the school that are "permanent
construction" (as opposed to "semi-permanent" or "temporary"). The "staff," "current inputs," and
"congestion" indicators are each based on the sum of a number of components. For each component the
range of responses for all schools has been normalized to between 0 and 1 for each of three schooling
levels (primary, lower secondary, upper secondary) and then averaged across the three levels. The
components for "staff" are whether the head of school is qualified to teach at the level of the school, the
years of experience as head of the school, the proportion of the school's teachers who are qualified by the
Ministry of Education and Training to teach at that level, the proportion of teachers ranked "excellent" or
"good" by the head of the school, the proportion of teachers who are full-time, and the average teaching
experience of teachers. The components for "current inputs" are the proportion of classrooms wired for
electricity, the proportion of classrooms with legible blackboards, the proportion of classrooms with
ceiling fans, whether the school has safe water, whether the school has hygienic latrines, whether the
school has a library, whether the school has a science laboratory, the number of computers per student,
and the number of textbooks per student for rental or loan to poor students. The components for
"congestion" are the proportion of classes taught in the third shift, the number of studerits per class, and
the number of students per teacher.

Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.

ciated with grades passed per year of school and exam score in last completed
grade and is associated less precisely with last completed grade (significant at the
15 percent level), but with much smaller elasticities (between 0.067 and 0.096).
Moreover, the association with age when started school is significant and oppo-
site in sign to that expected a priori. Congestion is significant and negatively
associated with exam score in last completed grade, with an elasticity of -0.050,
but is not significantly nonzero for the other indicators. Facilities are signifi-
cantly nonzero only for last completed grade, with the opposite sign to that ex-
pected a priori.

What are the associations between these indicators of school quality and pa-
rental income? When we compared the estimates of the elasticities of the four
school success indicators with respect to household income with and without
controls for school and commune fixed effects, we found that, on net, school
quality indicators are positively associated with income (that is, the basic esti-
mates in table 3 are larger without than with controls for school and commune



Table 8. Regressions of the Logarithm of Individual School Progress Indicators on School Quality Indicators
Elasticity with respect to

Current Number of
Indicator Staff inputs Congestion Facilities Constant R-squareda Chi2 testb observations
Age when started schoolc -0.206 0.026 -0.011 0.0004 1.770 0.048 157.9 2,308

(11.7)' (4.3) (1.1) (0.1) (109.9)- [0.115] [0.0000]
Grades passed per year of school 0.420 0.090 0.022 0.012 0.288 0.048 128.3 2,403

(7.4) (4.5)- (0.7) (1.1) (5.2)- [0.355] [0.0000]
Last completed gradec 1.094 0.096 0.109 -0.114 2.958 0.029 51.4 2,306

(6.0)- (1.6) (1.1) (3.4)- (17.3)- [0.7321 [0.0000]

Exam score in last completed graded 0.176 0.067 -0.050 -0.009 1.836 0.025 6.4 2,094
(3.3) (3.6)- (2.0)- (1.1) (41.4)- [0.251] [0.0000]

Significant at the 5 percent level.
Note: Absolute values for t-statstics are given in parentheses beneath point estimates. Because the variable log facilities is in the data for only 1,957 observations,

a dummy variable is included to control for observations for which this variable is missing.
a. Standard error given in square brackets.
b. Probability given in square brackets.
c. Censored normal regression (with 1 right-censored and 2,307 uncensored observations for age when started school and with 2,173 right-censored and 442

uncensored observations for last completed grade). The R2 is a pseudo R2.
d. Regressions are with robust standard errors, and the standard deviations are corrected for clustering at the household level. The root mean standard error is

given beneath R2, and the F-test is given in the penultimate column.
Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.
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fixed effects). All of the estimated elasticities of the four quality indicators with
respect to household income are positive, although that for congestion is signifi-
cantly nonzero only at the 10 percent level (table 9). This result means that three
of the four quality measures do not compensate poorer households; rather, they
reinforce the advantages of higher-income households. The one exception is con-
gestion, which weakly favors poorer households but is significantly associated
with only one of our indicators. Because policies result in children from higher-
income households on net having higher-quality facilities, part of the positive
association between parental household income and household expenditures paid
to schools may result from households' paying for higher-quality schooling and
not from a progressive school fee structure for a given school quality.

Combined Implications .

We now illustrate how the associations between household income and school-
related expenditures paid directly to schools, school quality, and school enroll-
ment can be combined to obtain an estimate of the association between the price
of school and household income holding quality constant. Let household school-
related expenditures paid directly to schools be the product of three components:
the price for a given school quality, school quality, and quantity. That is, we
posit the effective quantity of school to be the quantity adjusted for the quality
by a multiplicative factor.. Thus the expenditure elasticity with respect to income
(Eexp, in) is the sum of the elasticity of the constant-quality price with respect to
income (Eprice. inJ the elasticity of the quantity with respect to income (Equan inc),

and the elasticity of the quality with respect to income (Equal, inc):

(1) . Eexp, mc = Eprice, inc + Equan, inc + Equal, inc

Table 9. Regressions of the Logarithm of School Quality Indicators on the
Logarithm of Predicted Income per Household Member

Elasticity
with respect Number of

Indicator to income Constant R-squareda F-test' observations

Staff 0.086 -0.977 0.091 12.8 2,388
(3.6)- (5.3)' [0.140] [0.0005]

Current inputs 0.435 -4.180 0.201 36.1 2,388
(6.0)- (7.6)- [0.445] [0.0000]

Congestion 0.072 - -2;184 0.021 2.9 2,388
(1.7)- (7.2)- [0.253] [0.0937]

Facilities 0.686 -6.652 0.125 15.2 1,942
(3.9)- (5.2)- [0.935] [0.0002]

* Significant at the 5 percent level.
* Significant at the 10 percent level.

Note: Regressions are with robust standard errors. Absolute values for t-statistics are given in parentheses
beneath point estimates. The standard deviations are corrected for clusters at the commune level.

a. Root mean squared error given in square brackets.
b. Probability given in square brackets.
Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.
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If the first component-the elasticity of price with respect to income-is posi-
tive, the marginal cost curve is lower for poorer households, so pricing favors the
poor. A positive value of the second component, the elasticity of quantity with
respect to income, implies that higher-income households purchase more inputs
than poorer households, which, ceteris paribus, translates into greater benefits
for higher-income households. A positive value of the third component, the elas-
ticity of quality with respect to income, implies that higher-income households
purchase higher-quality inputs than poorer households, which, ceteris paribus,
translates into greater benefits for higher-income households.

Let Eexp, ncbe the elasticity of household school-related expenditures paid di-
rectly to schools (1.063 in table 6), Equan, tc be the elasticity of enrollment with
respect to household income (0.152 in table B-4), and Equal tnc be the average of
the elasticities of the two components of school quality that are most related to
child school success in table 8-the quality of staff and the quality of current
inputs (0.261, the average of the first two rows of table 9). Equation 1 can then be
solved for the constant-quality price elasticity with respect to income, Eprice, inc =

0.650. This value is considerably less than-in fact only about three-fifths as
large as-the income elasticity of household school-related expenditures paid
directly to schools. The structure of household fees paid directly to schools thus
appears to be much less progressive once we correct for the fact that children
from poor households are less likely to enroll in school and children from higher-
income households have higher-quality schools available to them.

VI. CONCLUSIONS

Many societies are concerned about the association between parental income
and child schooling because it is perceived that the stronger this association is,
the less is intergenerational social mobility and the less equal is opportunity.
Such concerns have been especially strong in Vietnam, although there is a percep-
tion that some important policies, such as school fee exemptions, have substan-
tially weakened the association between household income and school success.

We investigated the magnitudes of these associations and found them to be
considerable. For example, our estimate for the income elasticity of completed
grades is five times the median estimate of 42 earlier studies. We found, more-
over, that this association is strongest not for completed grades, on which most
of the previous literature has focused, but for grades completed per year of school.
That is, the most important relationship takes into account failed and repeated
grades, not just the total number of grades finished. We also found significant,
but smaller, associations between parental household income and age when started
school and exam score in last completed grade. There is some evidence of gender
differences in the income associations, the strongest being the smaller income
association with grades completed per year of school for boys than for girls. This
result implies that schooling of girls is treated as more of a luxury (less of a
necessity) than is schooling of boys.
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We also explored the sensitivity of our estimates to a number of different
estimation choices made in previous studies. We found that the estimated asso-
ciations with income are significantly larger when we use predicted income (to
represent longer-run income), control for censoring, and represent additional
channels through which there may be effects beyond just the number of com-
pleted grades. If our results generalize to other societies, much of the previous
literature may understate the true associations between household income and
school success and therefore overstate true intergenerational social mobility and
equality of opportunity.

Finally, we explored some dimensions of how policies relate to parental house-
hold income. School fees are progressive in the sense that they favor children
from lower-income households among those children enrolled in school, particu-
larly because of the primary school fee exemption. But school fees are only about
one-third of what households pay directly to schools and are a much smaller
proportion of households' total school-related expenditures. Total expenditures
paid directly to schools increase with household income much less proportion-
ately than do school fees alone, so the overall structure of such payments is much
less progressive than is the structure of school fees. Moreover, because school
enrollment is positively correlated with household income, the structure of school
fees is less progressive for the entire population of households with school-age
children than it is for the selected subset of that population with children en-
rolled in school. Further, the two school quality measures that are most strongly
and positively associated with our four indicators-the quality of the staff and
the quality of current inputs-are much more available to higher-income house-
holds, meaning that higher-income households have greater school expenditures
in part because they are obtaining higher-quality schooling, not because of pro-
gressive charges for the same quality of schooling across income classes. There-
fore, although the school fee structure attempts to equalize schooling options, it
has only a limited impact.



APPENDIX A. A SUMMARY OF STUDIES EXPLORING THE ASSOCIATION BETWEEN INCOME AND SCHOOLING

Table A-1. Estimated Income Elasticities for Schooling
Country Schoolng Income
and year indicator elasticity Source Notes

Bangladesh, 1980-81 School attendance 0.20 Hossain (1989) Father's income; control for household and community
characteristics

Bolivia, 1989 Grade repetition Patrinos and Psacharopoulos Income; control for household and community
(1993) characteristics

Bolivia, 1990 Grade attained 0.04* Behrman, li, and Murillo Expenditure per household member; control for
Days missed -0.06** (1995) household characteristics and community fixed effects
Grades failed -0.02

Brazil, 1970 Completed years 0.09 to 0.16* Birdsall (1985) Father's income; control for household and teacher
characteristics

Brazil, 1972-74 Enrollment -0.17* Singh (1992) -Rural only; income (excluding children's income);
control for household characteristics

Brazil, 1982 Completed years .0.06 to 0.14* Barros and Lam (1996) For Sao Paulo and the Northeast; household head's
income; control for parental schooling

Brazil, 1982 Completed years 0.12 to 0.22* Thomas, Schoeni, and Strauss Urban only; household income; control for household
(1996) characteristics

C6te d'lvoire, 1985-87 Completed years 0.19* Montgomery and Kouame Consumption per adult; control for mother's
Current enrollment* (1993) characteristics and region

C6te d'lvoire, 1985-87. School attainment 0.14 to 0.42* Tansel (1997) Expenditure per capita (instrumented); control for age,
sex (significant for females, lower and insignificant or
significant at 10 percent level for males), school distance,
wages, rural area

Egypt, 1980 Ever attended; Cochrane, Mehra, and Income per capita; control for household and school
currently attending; Osheba (1986) characteristics
and years attended

Ghana,1988-89 Grade attainment;* Glewwe and Jacoby Expenditure per capita (instrumented); control for
reading;* attending (1994,1995a) household and (numerous) school characteristics and
other than nearest selectivity
school;* delayed
enrollment;*
mathematics;
dropping out age (Table continues on the following page.)



Table A-1. (continued)
Country Schooling Income
and year indicator elasticity Source Notes

Ghana, 1987 Ever-attended Lavy (1996) Income per capita; control for household and
school; school (numerous) school and community characteristics
attainment

Ghana, 1987-89 School attainment 0.18 to 0.56* Tansel (1997) Expenditure per capita (instrumented); control for age,
sex (significant for males, lower and insignificant or
significant at 10 percent level for females), school
distance, wages, rural area

Guatemala, 1989 Repetition** Patrinos and Psacharopoulos Income; control for household and community
(1993) characteristics

India, 1980-81 Enrollment Duraisamy (1988) Rural Tamil Nadu; non-labor market income; control
for household and community characteristics

India, 1991 Achievement test 0.12* Kingdon (1996) Lucknow, Uttar Pradesh; index of consumer durables;
control for household and school characteristics

Indonesia, 1987 Probability of Deolalikar (1993) Nonlabor income; control for household and
attainment community characteristics

Indonesia, 1989 Transition King (1995) Expenditure per capita; control for household and
probabilities for community characteristics
initial enrollment
and to next school
level*

Jamaica, 1989 Enrollment' Handa (1994) Expenditure per capita; control for household and
community characteristics

Jamaica, 1990 Mathematics 0.07* Glewwe and others (1995) Expenditure per capita; control for household and
numerous school characteristics and selectivity

Kenya, 1994 Reading 0.04 Deolalikar (1997) Expenditure per capita; interacts with household and
Enrollment;* school characteristics
household school
expenditure;*
student-teacher
ratio*



Malaysia, 1975-76 Current De Tray (1984) Income; control for household and school characteristics
enrollment*
(Malays**)

Malaysia, 1975-76 Completed King and Lillard&(1987) Income; control for household and school characteristics
schooling and right-censoring
(Malays,* Chinese)

Malaysia, 1988 Schooling Lillard and Willis (1994) Father's earnings; control for household characteristics,
progression distance to primary schools, and region
probabilities

Mali, 1981-82 Enrollment Birdsall and Orivel (1996) Income; control for school characteristics
Nepal, 1980-81 Grade attainment 0.38* Moock and Leslie (1986) Value of crop output; control for household

Enrollment* characteristics, presence of local primary school, and
region

Nicaragua, 1977-78 Grades completed 0.02 to 0.07 Behrman and Wolfe (1987) Income or predicted mother's earnings plus other
household income; control for household and
community characteristics

Pakistan, 1991 Ever-enrolled;* Sather and Lloyd (1994) Expenditure; control for household characteristics,
expenditure on distance to primary schools and region
primary school*

Pakistan, 1989 Numeracy 0.05 Alderman and others Household income (instrumented); control for household
Literacy 0.23* (1996a) and community variables
Attendance
(males,* females)

Pakistan, 1986-92 Enrollment* Alderman, Behrman, Khan, Rural only; expenditure (average over three years);
Ross, and Sabot (1997) control for household, school, and community

characteristics
Paraguay, 1990 Current Patrinos and Psacharopoulos Income; control for household characteristics

enrollment;* years; (1995)
grade repetition;
dropping out

Peru, 1985-86 Ever-enrolled;* llon and Moock (1991) Rural only; household expenditure; control for
early enrollment household and community variables

(Table continues on the following page.)



Table A-1. (continued)
Country Schooling Income
and year indicator elasticity Source Notes

Peru, 1985-86 Progression on Jacoby (1994) Income other than self-employed income; control for
time through household and school variables
school*

South Africa, 1993 Years -0.01 to 0.10* Case and-Deaton (1996) -Expenditure per household member; ages 10-18 for
.years of school, 8-24-for enrollment; control for
-household characteristics including race and pupil-
teacher ratio; years of schooling lower and insignificant
for whites; reason not attending: expense, illness,
completed, insignificant for pregnancy and cannot
cope; expenditure share insignificant for secondary and,
for whites, for primary

Enrollment (blacks) 0.01*
Reason not
attending (blacks) -0.02 to 0.02*
Expenditure
share-school -0.02 to 0.12*
Test scores*
(blacks; for whites
literacy not
significant and
numeracy
significant at 10
percent level)

Taiwan (China), 1989 Years of schooling 0.12 to 0.33* Parish and Willis (1993) Father's income; birth cohorts 1940-49 through 1970-
75, with declining elasticity for more recent cohorts;
control for household characteristics

United States, 1957 Years of schooling 0.04* Hauser and Daymont Wisconsin high school graduates; parental income;
(1977) control for household characteristics



United States, 1978 Years of schooling -0.03 to 0.00 Datcher (1982) Income; control for household and community
characteristics

United States, 1981 Years of schooling 0.02* Behrman and Taubman Income; control for household characteristics
(1986)

United States, 1982 Years of schooling 0.09* Hill and Duncan (1987) Income averaged over three; control for household and
community characteristics

United States, 1981 Years of schooling 0.04* Behrman and Taubman Income; control for household characteristics
(1989)

United States, 1979-86 Negative or Datcher Loury and Garman Income; control for individual test scores, race, and
insignificant for (1995) college mean test scores
college grades and
graduate
probabilities

Venezuela, 1987 Years 0.01** Psacharopoulos and Yang Family income; control for age, sex, and father's
Negative for (1991) schooling
currently in
school,* repeating
grade,* and
illiterate*

* The underlying point estimates are significantly nonzero at the S percent level.
** The underlying point estimates are significantly nonzero at the 10 percent level.
Note: Income elasticities calculated at point of sample means for what appear to be preferred estimates. If information is not provided with which to calculate

elasticities, the dependent variables and significant levels are indicated.
Source: Behrman and Knowles (1997).
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APPENDIX B. ESTIMATION RESULTS FOR PREDICTED INCOME AND

ASSOCIATIONS BETWEEN INCOME AND SCHOOLING

Table B-1. Estimates of Current Income per Household Member and Total
Household Expenditures per Household Member as a Function of Longer-Run
Household Characteristics

Right-side variables Current income Current expenditures

Parent's schooling
Mother's schooling 2.49 5.38

(2.3) (2.2)
Father's schooling 2.20 1.90

(1.9) (2.1)
Mother's schooling missing 8.16 9.23

(0.7) (1.0)
Father's schooling missing 10.60 15.50

(0.9) (1.8)
Number of household members
Male -8.43 -6.31

(3.5) (3.4)
Female -15.69 -11.23

(7.0) (6.5)
Ethnic group 4.72 4.88

(0.5) (0.7)
Formal religion 66.89 35.31

(4.9) (3.4)
Catholic -56.95 -28.81

(3.8) (2.5)
Buddhist -27.90 -12.41

(2.1) (1.2)
Assets per dongl0,000 0.359 0.186

(6.1) (4.2)
Income primarily from primary sector 16.81 7.59

(2.0) (1.2)
Employment
State -30.67 10.17

(1.1) (0.5)
Cooperative -104.84 -58.45

(4.0) (2.9)
Private sector -31.20 -4.70

(1.2) (0.2)
Infrastructure availability or use
Electricity 45.27 28.49

(6.3) (5.2)
Good water 5.51 6.89

(0.8) (1.2)
Latrine 62.49 41.90

(8.1) (7.1)
Good transportation -2.98 -3.49

(0.5) (0.7)
Regular news 37.88 31.28

(5.5) (6.0)
Constant 166.90 119.06

(5.7) (5.3)
Root mean squared error 124.00 94.78
Adjusted R2 0.27 0.26

Note: Sample includes all 1,844 households with relevant data. Absolute t-values are in parentheses.
Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.



Table B-2. Regressions of the Logarithm of School Progress Indicators on the Logarithm of Predicted Incomeper Household Member

Statistical tests'Elasticity with respect to income Constant 
F-testBase: Difference Base: Difference Chi2 test School!female from base if female from base if for overall communeIndicator ages 12-17 Male Ages 16-11 ages 12-17 Male Ages 6-11 R2b significance fixed effects Male Ages 6-11Age when started school (N 2,625)'

Basic -0.051 2.22 0.030 90.7(9.6)' (57.4)' [0.133] [0.0000]Annual income, no control
for censoringd -0.051 2.22 0.056 37.4(6.1)' (34.9)' [0.1311 [0.00001Predicted income, no control
for censoringd -0.050 2.22 0.034 30.5(5.5)' (32.1)' [0.1321 [0.0000]Basic plus school/commune
fixed effects -0.040 2.16 0.433 1312.8 25.1(7.0)' (48.2)' [0.105] [0.0000] [0.0000]Basic plus male and age
parameter differences -0.048 -0.021 0.020 2.22 0.17 -0.20 0.068 205.8 7.7 50.8(5.8)' (2.0)' (1.9)" (36.3)' (2.3)' (2.6) [0.130] [0.0000] [0.0005] [0.0000]Basic plus school/commune
fixed effects and male and
age parameter differences -0.046 -0.008 0.023 2.21 0.07 -0.22 0.499 1512.8 27.3 5.5 98.3(5.8)' (1.0) (2.7)* (38.8)' (1.2) (3.6)' [0.101] [0.0000] [0.0000] [0.0043] [0.0000]

Grades passed per year of school (N = 2,774)'
Basic 0.193 -1.398 0.046 148.0(12.1)' (12.1)* [0.372] [0.0000]Annual income, no control

for censoringd 0.070 -0.666 0.036 30.2(5.7)' (7.3)' [0.227) [0.00001

(Table continues on the following page.)



Table B-2. (continued)
Statistical testsa

Elasticity with respect to income Constant F-test

Base: Difference Base: Difference Chbi test Scbooll
female from base if female from base if for overall commune

Indicator ages 12-17 Male Ages 16-11 ages 12-17 Male Ages 6-11 R2 significance fixed effects Male Ages 6-11
Predicted income, no control

for censoringd 0.118 -1.015 0.063 81.4
(9.0)* (10.3)* [0.224] 10.0000]

Basic plus school/commune
fixed effects 0.134 -1.100 0.175 556.3 6.2

(6.3)' (7.1)* [0.342] [0.0000] [0.0000]
Basic plus male and age

parameter differences 0.198 -0.011 0.007 -1.477 0.016 0.129 0.091 290.1 8.0 59.4
(7.9)* (0.3) (0.2) (8. 1)* (0.1) (0.5) [0.367] [0.0000] [0.0003] [0.0000]

Basic plus school/commune
fixed effects and male and
age parameter differences 0.131 -0.023 0.024 -1.150 0.110 0.011 0.226 720.4 6.4 7.9 69.8

(4.7)* (0.8) (0.8) (5.7)* (0.5) (0.1) [0.336] [0.0000] [0.0000] [0.0004] [0.0000]
Last completed grade (N = 2,615)c
Basic 0.356 -0.068 - 0.025 54.4

(7.4)* (0.2) [0.819] [0.0000]
Annual income, no control

for censoringd 0.240 -0.367 0.046 80.7
(9.0)* (1.8)** [0.680] [0.0000]

Predicted income, no control
for censoringd 0.178 0.090 0.016 23.7

(6.3)* (0.3) [0.691] [0.0000]
Basic plus schooUcommune

fixed effects 0.353 0.192 0.191 425.7 5.9
(6.1)* (0.4) [0.651] [0.0000] [0.0000]

Basic plus male and age
parameter differences 0.426 -0.100 -0.122 0.620 0.729 1.52 0.052 116.5 0.4 20.9

(5.8)* (0.9) (0.7) (1.2) (0.9) (1.1) [0.881] [0.0000] [0.6502] [0.0000]



Basic plus school/commune
fixed effects and male and
age parameter differences 0.400 -0.056 -0.120 -0.135 0.407 1.43 0.219 486.2 5.5 0.2 20.5

(5.3)' (0.6) (0.7) (0.2) (0.6) (1.1) [0.6931 [0.0000] [0.0000] [0.8266] [0.0000]

Exam score in last completed graded (N = 2,374)
Basic 0.092 1.292 0.029 37.1

(6.1)* (10.0)* [0.263] [0.0000]
Annual income, no control

for censoringd 0.085 1.177 0.038 27.1
(6.2)* (16.6)* [0.263] [0.0000]

Predicted income, no control
for censoringd 0.092 1.292 0.029 37.1

(6.1)* (10.0)* [0.263] [0.0000]

Basic plus school/commune
fixed effects 0.087 1.225 0.116 7.0 5.1

(3.7)* (7.5)* [0.255] [0.0000] [0.0000]

.'J Basic plus male and age
14 .parameter differences 0.094 -0.020 0.024 1.111 0.085 -0.107 0.060 21.6 16.2 22.6

(5.4)e (1.0) (1.2) (8.8)* (0.6) (0.7) [0.259] [0.0000] [0.0000] [0.0000]

Basic plus school/commune
fixed effects and male and
age parameter differences 0.083 -0.018 0.037 1.246 0.077 -0.200 0.143 7.4 5.5 14.3 26.3

(3.6)* (1.0) (1.8)** (7.7)e (0.6) (1.3) [0.251] [0.0000] [0.0000] [0.0000] [0.0000]

Significant at the 5 percent level.
* Significant at the 10 percent level.

Note: Absolute values for t-statistics are given in parentheses beneath point estimates.
a. Probabilities in square brackets.
b. Standard errors in square brackets.
c. Censored normal regression (with 8 right-censored and 2,617.uncensored observations for age when started school and with 2,173 right-censored and 442 uncensored

observations for last.completed grade). The R2 is a pseudo R2.
d. Regressions are with robust standard errors and with standard deviations corrected for household clusters. The overall testis an F-test, not a Chi2 test. Root mean standard

error is given beneath R2.
e. Upper-limit tobit with upper limit at 1.0 and with 1,332 uncensored observations and 1,442 censored observations. The R2.is a-pseudo R2.
Source: Calculated-from data from the 1996 Vietnam Social Sector Financing Survey.



Table B-3. Tobit Estimates of the Logarithm of Household School-Related Expenditures on the Logarithm of Predicted
Income per Household Member

Elasticity with respect to income

Change for Pseudo
Private school-related expenditures Base Ages 6-11 Male Constant R2a Chi2 testb
School fees (N = 1,463) 1.528 -14.96 0.0001 3.7

(1.9)-' (2.5)- [12.4] [0.0543]
School/commune fixed effectsc 1.185 -12.35 0.068 346.2

(1.1) (1.5) [10.6] [0.0000]
Age and sex' 2.312 -2.228 0.190 -11.67 0.123 . 627.7

(2.4)- (1.6) (0.2) (1.6)' [9.0] [0.0000]
School/commune fixed effects and age and sex' d 2.123 -0.448 -0.729 -12.28 0.202 1032.3

(2.1)' (0.4) (0.7) (1.7)' [7.21 [0.0000]
Total expenditures paid to schools (N = 1,553) 1.055 2.593 0.016 103.0

(10.3)' (3.4)- [1.95] [0.0000]
School/commune fixed effects, 0.300 4.61 0.182 1202.7

(2.7)- (5.7)' [1.38] [0.0000]
Age and sexf 1.063 -0.338 0.319 2.99 0.024 157.4

(6.2)- (1.7)- (1.6) (2.4)- [1.92] [0.0000]
School/commune fixed effects and age and sex' f 0.243 0.015 0.221 5.45 0.200 1317.1

(1.7). (0.1) (1.5) (5.2)' [1.33] [0.0000]
School-related expenditures not paid to schools (N = 1,553) 1.285 2.308 0.028 179.1

(13.8)- (3.4)' [1.78] [0.0000]
School/commune fixed effectsg 0.527 6.84 0.209 1338.0

(5.3)' (9.5)' [1.24] [0.0000]
Age and sexh 1.223 0.133 0.039 3.12 0.034 216.0

(7.8)' (0.7) (0.2) (2.7)' [1.76] [0.0000]
School/commune fixed effects and age and sexg, h 0.336 0.508 0.038 8.58 0.227 1455.3

(2.6)' (3.9)' (0.3) (9.2)' [1.19] [0.0000]



* Significant at the 5 percent level.
* Significant at the 10 percent level.

Note: Conditional on current enrollment at time of survey. Absolute values for t-statistics are in parentheses beneath point estimates. Lower-limit tobit estimates are
used because of left-censoring at zero (for school fees, 954 left-censored observations and 509 uncensored observations; for total school expenditures, 42 left-censored
observations and 1,511 uncensored observations; for school-related expenditures not paid to schools, 26 left-censored observations and 1,527 uncensored observations).

a. Standard errors in square brackets.
b. Probabilities in square brackets.
c. F-tests indicate that school/commune fixed effects-are significant (F = 3.1 for school/commune fixed effects and F = 3.6 for school/commune fixed effects and age

and sex, probability in both cases 0.0000).
d. F-tests indicate that parameter dependence on age is significant even though individual additive and multiplicative parameter estimates are imprecise (F = 223.5,

probability 0.0000 for age and sex; F = 267.0, probability 0.0000 for schooUcommune fixed effects and age and sex). F-tests indicate that parameter dependence on-sex

is insignificant (F = 1.1, probability 0.3458 for age and sex; F = 0.9, probability 0.4163 for school/commune fixed effects and age and sex).
e. F-tests indicate that school/commune fixed effects are significant (F = 10.9 for school/commune fixed effects-and F = 1.3 for school/commune fixed effects and age

and sex, probability in both cases 0.0000).
f. F-tests indicate that parameter dependence on age and sex is significant even thoughindividual additive and multiplicative parameter estimates are imprecise (F =

23.8, probability 0.0000 for age and F = 4.5, probability 0.0111 for sex in age and sex; F = 55.9, probability 0.0000 for age and F = 4.3, probability 0:0130 for sex in

school/commune fixed effects and age and sex).
g. F-tests indicate that school/commune fixed effects are significant (F = 19.8 for school/commune fixed effects and F= 21.6 for schooUcommune fixed effects and

age and sex, probability in both cases 0.0000)..
h. F-tests indicate that parameter dependence on age (though not on sex) is significant even though individual additive and multiplicative parameter estimates are

imprecise (F = 17.1, probability 0.0000 for age and F = 2.0, probability 0.1368 for sex in age and sex; F = 59.7, probability 0.0000 for age and F = 2.1, probability

0.1255 for sex in school/commune fixed effects and age and sex).
Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.



Table B-4. Probit for School Enrollment on the Logarithm of Predicted Income per Household Member
Statistical testsa

Coefficient of income- Constant F-test
Base: Difference Base: Difference Chi2 test Schooll

Alternative female from base if female from base if Pseudo for overall commune
specifications ages 12-17 Male Ages 16-11 ages 12-17 Male Ages 6-11 R2 significance fixed effects Male Ages 6-11
Basic 0.000256 0.402 0.017 39.3

(6.3)' (5.6)' [0.0000]
[0.152]

Plus schooUcommune
fixed effects 0.000332 1.167 0.115 372.4 314.2

(5.3)' (4.73)' [0.0000] [0.0000]
[0.184]

,,i Plus male and age
° parameter differences 0.000377 -0.000239 0.000141 -0.277 0.502 0.959 0.155 265.3 14.9 220.6-

(5.6)' (2.9)' (1.4) (2.4)' (3.7)' (5.5)' [0.0000] [0.0006] [0.0000]
[0.194] [0.071] [0.267]

Plus schooUcommune
fixed effects and male
and age parameter
differences 0.000441 -0.000223 0.000112 0.511 0.535 1.214 0.268 715.9 358.0 15.1 288.8

(4.5)' (2.5)' (0.9) (1.9) (3.4)' (6.1)- [0.0000] [0.00001 [0.0005] [0.0000]
[0.196] [0.092] [0.246]

t Significant at the 5 percent level.
Note: N = 2,789. Standard errors arecorrected for clustering at household level.-Absolute values for z statistics are in parentheses beneath point estimates. Elasticity at means

(enrollment = 0.791) are in brackets beneath standard errors (for males and ages 6-11 elasticities are for these categories, not for difference from base).-
a. Probabilities are in brackets.
Source: Calculated from data from the 1996 Vietnam Social Sector Financing Survey.
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APPENDIX C. ESTIMAnON OF THE IMPACT OF CHANGES

IN HOUSEHOLD INCOME ON FUTURE INCOME

We illustrate here the impact of changes in household income on future in-
come for a child from a household that is one standard deviation above the mean
and a child from a household that is one standard deviation below the mean of
the distribution of household income per member (the example given in the fourth
section of the paper). For these calculations we assume that the mean completed
grades of schooling, S, is 7.5 grades, based on the completed schooling and en-
rollment rates of 17-year-olds in the sample; the real interest rate, r, is 5 percent;
the retirement age, R, is 60 years; and the private cost of attending school for
children is the children's time and the school-related expenditures of the house-
hold. Further, we assume that the students generate no income while in school
and that, after school, annual income (or other returns from schooling), Ys, is
dependent on completed grades of schooling and is constant until retirement.

Delay in Starting School

The basic cost of starting school when a child is older is the delay in obtaining
post-school returns. Consider the cost of a delay in finishing S grades of school in
terms of the present discounted value of future income at an interest rate r evalu-
ated at age six due to starting school when older. This cost is the difference in the
present discounted value of future income with the delay and without the delay:

R-6 R-6

(C-1) f eTlYsdt- f etr'Ysdt = YS [e-r(S+D) e-rS]
S+D S

where D is the delay in completing school beyond age S + 6. For the illustrative
example considered in the fourth section of the article, the delay in starting school
is 0.25 years, so that this expression equals 0.171Ys.

Reduced Rate of Completing Grades

Reducing the rate of completing grades has two major effects on income. The
first is a delay in obtaining the post-schooling returns from school, which has the
same effect as a delay in starting school, so expression C-1 can be used to calcu-
late this effect. For the illustrative example considered in the fourth section, D is
1.40 years for passing the average of 7.5 grades at a rate of 0.80 instead of 0.94,
so this expression equals 0.929Ys. The second effect is the monetary cost in-
curred by the household in terms of school-related expenditures. At the sample
means, households' total school-related expenditures are 0.076 of annual paren-
tal household income per household adult, YH, which must be multiplied by 1.40
and discounted back to age six, yielding 0.071 YH. Under the added assumption
that average income does not change over time, so that Ys = YH, the total present
discounted value of the cost of this reduced rate of passing courses is 0.992Ys.
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Reduced Number of Completed Grades

A reduction in completed grades from S to S', also has two effects. First, the
present discounted value of post-schooling income falls:

R-6 R-6
(C-2) -6 Y - R|6 e~rysrdt = s [r-rS -re(R-6)]- ys [e-rS -r(R-6)]

S+D S'

For the illustrative example considered in the fourth section, S - S' = 2.2. An
estimated semilog income relation for the parents of the children in the sample
yields Ys = 1,584 and Ys' = 1,353 for S - S' = 2.2, centered around the mean
parental schooling level of 6.7 grades. [In income = 0.072 schooling (t = 14.7) +
6.807 (t = 156.4), R2 = 0.227, root mean squared error = 0.452, F = 215.3.] If
these values are used to evaluate expression C-2 (again under the assumption
that Ys = YH), they imply a loss of income equal to 0.536Ys at the sample means.
Second, the household school-related expenditures also fall, under assumptions
parallel to those above, by 0.120Ys at the sample means. The net effect is a loss of
0.416YS at the sample means.

Reduced Exam Score in Last Completed Grade

For the illustrative example considered in the fourth section, exam perfor-
mance falls about 7 percent, or about one-quarter of the sample variance. Be-
cause the data set does not have exam scores and income for the same individu-
als, we are not able to estimate the relationship between income and exam
performance from the sample. We assume here that the effect on the present
discounted value of post-schooling income is about one-quarter of the effect of
completing an additional year of schooling, which implies a loss of 0.045Ys at
the sample means.

Impact as a Proportion of Present Discounted Value of Total Lifetime Wealth

Under the above assumptions the sum of these four effects is 1.624Ys at the
sample means. This compares with the present discounted value of lifetime in-
come at the sample means:

R-6

(C-3) fertYsdt = _[e-3S _ e-r(R-6)]

s

which equals 12.402YS at the sample means. Therefore the sum of these four
effects is 13.1 percent of lifetime wealth at the sample means.
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Benefit Incidence, Public Spending Reforms,
and the Timing of Program Capture

Peter Lanjouw and Martin Ravallion

Assessments of the distributional effects of puiblic spending reforms have generally been
based on average rates of program participation by income or expenditure group. This
practice can be deceptive because the socioeconomic composition of participants can
change as a social program expands or contracts. The geographic variation found in
1993-94 hiousehold suirvey data for rutral India is uised to estimate the marginal odds of
participating in schooling and antipoverty programs. The results suggest early capture
of these programs by the nonpoor. It is shown that conventional methods for assessing
benefit incidence underestimate the gains to the poor from higher public outlays and
underestimate the losses from cuts.

Benefit incidence analysis is widely used to assess the distributional impact of
public spending. Typically, the average participation rate for each public pro-
gram is tabulated against household income or expenditure per capita, using
data from a household survey. The public subsidy rate for each program is then
applied to the participation rates to determine the incidence of program spend-
ing-to assess, for example, whether the poor gain more than the rich. Discus-
sions of the method and examples for developing countries can be found in
Meerman (1979), Selowsky (1979), Meesook (1984), Hammer, Nabi, and Cercone
(1995), Selden and Wasylenko (1995), van de Walle (1995, 1998), and Demery
(1997).

This article examines whether this now-standard methodology provides a reli-
able guide to the distributional impact of public spending reforms. These reforms
typically entail marginal changes in spending across one or more programs. But
benefit incidence calculations are based on averages. To see why this difference
matters, consider a publicly supplied private good, such as subsidized schooling
or food. Unlike a private good obtained in a competitive market, one cannot buy
or sell as much of a publicly supplied good as one wants-consumers are quan-
tity constrained. And unlike a pure public good (in which everyone faces the
same quantity constraint), the way in which a program's outlays are allocated
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(C 1999 The International Bank for Reconstruction and Development/THE WORLD BANK

257



258 THE WORLD BANK ECONOMIC REVIEW, VOL. 13, NO. 2

across consumers comes into play. That allocation is typically the outcome of a
political process. The distributional impact of a change in supply will then de-
pend 6n the abilities of different socioeconomic groups to influence that political
process. Those abilities, in turn, will depend in part on the history of allocations
made under the program at the time reforms commence.

In these circumstances the averages used in traditional benefit incidence analy-
sis can be deceptive in predicting the marginal changes that would arise from
public spending reforms. For example, suppose that the nonpoor were able to
capture most of the benefits when the program was first introduced but are now
virtually satiated at the margin. Then the poor will gain a large share of the extra
benefits from an expansion of the program and may lose heavily from its con-
traction, even though they receive a small share of the average benefits.

We use household survey data on participation in primary school and the
main antipoverty programs in rural India. First, we estimate average participa-
tion rates, using standard methods. We then estimate marginal participation rates,
exploiting the fact that there are large differences across Indian states in the scale
of each type of public program. Thus we are able to compare the average and
marginal odds of participation and so test for bias in estimates of the distribu-
tional impact of spending changes based on standard benefit incidence analysis.

I. DOES THE COMPOSITION OF PROGRAM PARTICIPATION

VARY WITH PROGRAM SIZE?

The population is divided into two or more groups according to consumption
expenditure (or some other welfare indicator). For each expenditure group we
know the participation rate in a public program. We eixamine the effect of chang-
ing the overall size of the program as part of a public spending reform. If the
group-specific participation rates stay the same, then the composition of pro-
gram participation is said to be homogeneous (strictly, homogeneous of degree
one). This means that if, say, 40 percent of participants are poor when 1,000
participants are covered, then 40 percent are also poor when 2,000 are covered.
Policy conclusions drawn from standard benefit incidence analyses implicitly as-
sume homogeneity. But there is no obvious reason why this should hold.

Nonrhomogeneous participation can arise when the poor are able to capture
program benefits at certain times in the program's history, but not others. This can
occur even when the program is ostensibly targeted solely to the poor. Either the
government is unable to target perfectly-because of information or incentive prob-
lems-or targeting only the poor is not a political equilibrium in that the govern-
ment relies on the support of the nonpoor.' The timing of program capture will
depend on how the costs and benefits of participation vary with the scale of the
program. Social programs invariably impose costs on participants. These costs could
take the form of taxes or fees for financing the programs. Or they could be hidden,

1. For an overview of these issues, see Besley and Kanbur (1993); for a model of the political economy
of targeting In which perfect targeting is not an equilibrium, see Gelbach and Pritchett (1997).
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deadweight losses arising from financing methods or from participation itself. Such'
losses include the opportunity cost to parents of children's time in school or the
cost to a nonpoor person of illegally securing participation in a means-tested pro-
gram. These costs are likely to vary with the scale of the program.

For example, the geography of program placement can generate nonhomo-
geneous participation. Consider a country in which poor areas tend to be more
remote and hence less convenient for program staff to reach. Initial placement is
in less remote areas. When the program is first set up, the poor will find it more
costly to participate than when the program eventually expands into remote ar-
eas. The nonpoor will be able to capture the program early because it is more
accessible to them. But after some point marginal gains start to favor the poor.

General equilibrium effects could also produce rising costs of participation
that differ between the poor and the nonpoor. For example, although a small
public works program may not affect wages in alternative work, a large program
may bid up wages and hence increase the expected forgone income of program
participants. To the extent that the nonpoor face better chances of getting work,
they will find the public employment program less and less attractive as it ex-
pands. Again, early capture by the nonpoor can be expected.

Late capture is also possible. For example, it may be far easier for the (theo-
retically ineligible) nonpoor to bribe officials to gain access to the program once
it is widely available, when a nonpoor participant would be less conspicuous.

A Model

We illustrate these arguments more formally in a simple political economy
model. The model assumes that the government wants to reduce poverty, but
that it faces a political constraint in that it cannot impose a welfare loss on the
nonpoor. The program does impose costs on the nonpoor (such as taxes for
financing the program) that depend on average participation of the poor and
nonpoor. Let the cost to the nonpoor be C(X), where X is average participation
and C is a positive, smoothly increasing function with C(O) = 0. (Other factors
may enter this cost function, such as the proportion of the population who is not
poor, but these can be ignored for the purpose of our model.) Marginal cost is
C'(X), which could either increase or decrease with X (depending on whether C
is convex or concave). The program's benefits are allocated between nonpoor
households, who participate at the rate X", and poor households, who partici-
pate at the rate Xp. The corresponding per capita benefits are B(Xn) and B(Xp),
where the function B is increasing from B(O) = 0. (To simplify the notation, we
assume that B is the same for the poor and the nonpoor. Allowing the functions
to differ does not affect our analysis, although it could affect the assessment of
benefit incidence in practice.) The utility of a nonpoor household is U[Y, + B(Xn) -
C(X)], where Yn is the household's exogenous income, and the function U is
strictly increasing.

Political feasibility requires that the nonpoor do not lose from the program. In
other words, a necessary condition for the program to continue is that:
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(1) U[Y, + B(X,) - C(X)] > U(Yn),

where U(Yn) is the utility of the nonpoor without the program (X" = X = 0). Since
the government values gains to the poor, the political economy constraint in
equation 1 will be binding in equilibrium. (If it were not binding, there would be
a politically feasible change that benefited the poor.) Because equation 1 must
then hold with equality, we have:

(2) B(X,) = C(X).

Solving equation 2 for

(3) X, = T(X)

tells us how program participation by the nonpoor varies with average participa-
tion, given the political economy constraint. The participation rate of the poor is
also a function of X, namely:

(4) Xp = [X - N,T:(X)] I Np,

where Nn and Np are the proportions of the population who are nonpoor and
poor, respectively. The marginal change in participation by the nonpoor as the
program expands-the marginal participation rate of the nonpoor-is given by

(5) T'(X) = C'(X) / B'(X,).

To see what this model implies for the timing of program capture, consider
first the special case in which B is linear (constant marginal benefits). Then, it is
plain from equation 5 that X,, will be concave (convex) in X-implying that the
marginal gains to the poor tend to rise (fall) as the program expands-whenever
the marginal cost to the nonpoor is decreasing (increasing). Early (late) capture
will occur when the cost function is concave (convex).

With declining marginal benefits to the nonpoor (B is concave), a convex cost
function still implies late capture. For early capture the cost function must be
sufficiently concave. Differentiating equation 5 with respect to X, we can see that

(6) T"(X) = [C"(X) B'(Xn) - Xn'(X) C'(X) B"(X.)] / B'(X") 2.

For early capture, TP"(X) < 0, to be the only politically feasible option in this
model, it is necessary and sufficient that the (absolute) elasticity of marginal
cost, -XC"(X) / C'(X), exceed the elasticity of participation by the nonpoor,
XV'(X) / X,, times the elasticity of the marginal benefit from the program's
allocation, -X,B"(Xn) / B'(X,).

Early versus Late Capture

The above model illustrates how, for public programs with relatively large
start-up costs, early capture by the nonpoor may be the only politically feasible
option, particularly when start-up costs must be financed domestically. For ex-
ample, in exchange for paying taxes to cover these costs, the nonpoor may de-
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mand a sizable share of the initial benefits, such as by requiring that the program
not be located in inaccessible, poor areas. Only later, when the marginal costs of
program expansion are lower, will it be politically feasible to reach the poor.

Figure 1 illustrates the case of early capture. The figure shows the group-
specific participation rate as it varies with the average rate, that is, the function
T(X) and 2X - T(X) for the nonpoor and poor, respectively. (For convenience,
the figure is drawn assuming that there are equal numbers of poor and nonpoor.)
The nonpoor capture the bulk of the gains initially but become progressively
satiated. Imagine we are at point A, where the poor and nonpoor are participat-
ing equally. Given the average participation rates, the standard benefit incidence
analysis would conclude that expanding the program would not benefit the poor
relative to the nonpoor. This conclusion is plainly wrong: most of the gains from
a small aggregate expansion at point A (to, say, point B) would go to the poor.
Similarly, a small cut in the program at point A would be borne mostly by the
poor.

Now consider the case of late capture as illustrated in figure 2. Suppose we are
initially at the average participation rate A. Although the poor are participating
more than the nonpoor, it is the nonpoor who would capture most of the gains
from increasing the level of average participation (to, say, point B) and incur
most of the loss from retrenchment.

We would expect some public programs to be more like the early capture
model and others to be more like the late capture model. For example, it is likely
that children of better-off parents will be the first to gain from public spending
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Figure 2. Late Capture
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on education (early capture). But they will become satiated in due course, at
which point marginal gains will go to the poor. By contrast, consider a food
rationing scheme that is initially targeted to the poor. In time, political pressures
to favor middle-income groups may lead to higher marginal gains for the nonpoor
(late capture).

This discussion suggests that the political economy of program capture may
contain important clues to some poorly understood issues concerning the welfare
impacts of changes in public spending. One such issue is whether or not there are
politically feasible ways of protecting the poor from cuts in social spending.
Ravallion (forthcoming) explores this issue further, providing evidence that
spending cuts were borne more heavily by the poor in an antipoverty program
in Argentina.

The political economy of program capture can also help us to understand the
empirical relationship between intercountry differences in public spending on
social programs and aggregate outcome indicators. Aggregate data often show
this relationship to be weak. But Bidani and Ravallion (1997) have developed an
econometric specification that allows them to compare the effects of differences
in countries' public health spending on health indicators for the poor and the
nonpoor. They find that differences in health spending matter far more to the
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health outcomes of the poor than of the nonpoor. This is what we would expect
if the nonpoor capture the inframarginal gains.

II. MEASURING PARTICIPATION RATES

The average participation rate is the proportion of households in a given ex-
penditure or income quintile that participates in the program. The average odds
ratio of participation (herein, the average odds of participation) is defined as the
ratio of the participation rate of one quintile to the overall average. The marginal
odds ratio of participation (herein, the marginal odds of participation) is the
increment in the program participation rate of a given quintile when there is a
change in aggregate participation. Differences between the marginal and average
odds of participation reflect differences in the incidence of inframarginal spend-
ing. Only if participation is homogeneous will the two be everywhere the same.

The average odds of participation can be calculated from the survey data in a
straightforward way. How can we estimate the marginal odds of participation?
We have only a single cross-sectional survey (as is typically used in benefit inci-
dence analysis), including data on program participation across geographic areas
("regions") within states. We can readily calculate the average participation rate
for a given program for each quintile and each region. The participation rate for,
a given quintile varies across regions according to the level of public spending on
the program in the state to which each region belongs. To estimate the marginal
odds of participation by program and expenditure quintile, we can regress the
quintile-specific participation rates across regions on the state's average partici-
pation rate (for all quintiles and all regions) for each program. 2

Ordinary least squares will give a biased estimate of the marginal odds of
participation, because the specific region and quintile participation rates (on the
left side) are implicitly included when calculating the state's overall mean partici-
pation rate (on the right side). To deal with this problem, we use the "leave-out
mean" as an instrumental variable for the state's average participation rate. The
leave-out mean is the mean for the state excluding the specific region and quintile
participation rates that correspond to each observation in the data. For example,
if we are using the data for quintile three in region five within state ten, then the
leave-out mean is the average for all regions and quintiles within state ten, ex-
cluding quintile three in region five.

How can we interpret the marginal odds of participation? As with average
participation rates, to infer overall incidence we must also know the program's
subsidy rate. In conventional benefit incidence analysis the subsidy rate for each
program is typically assumed to be constant across geographic areas and income
groups. For example, it is assumed that the cost to the government is the same if

2. Our method appears to be new, although models of outcome indicators stratified by socioeconomic
group are familiar from past work. Deolalikar (1995), for example, studies the cross-sectional differences
in health outcomes for poor and nonpoor children in Indonesia.
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a poor person participates or if a rich person participates. Using that assumption,
we can infer from the marginal odds of participation how an increase in public
spending on a given program will affect each quintile. We will be able to make
partial tests of that assumption.

III. DATA

Our analysis is based on the household-level data from India's National Sample
Survey (NSS) for 1993-94. This survey includes standard data on consumption
expenditures, demographics, and educational attainment, including school en-
rollment. In addition, this round of the NSS also asked about participation in
three antipoverty programs: public works schemes, a means-tested credit scheme
called the Iritegrated Rural Developmerit Programme (IRDP), and a food rationing
scheme called the Public Distribution System (PDS). We collate data on participa-
tion in these programs with data on total consumption expenditures per person
at the household level. A household is said to have participated in a public works
program if any household member worked for at least 60 days on public works
in the preceding 365 days. A household participated in the IRDP program if it
received any assistance frorni IRDP in the past five years. And a household partici-
pated in the PDS programn if it purchased any commodity from a ration or fair
price shop in the past 30 days.

We ranked sampled households by total consumption expenditure per person
(including imputed values of consumption from own production) normalized by
state-specific poverty lines. Quintiles are defined over the entire rural popula-
tion, with an equal number of people in each. Thus the poorest quintile includes
the poorest 20 percent of the nation's rural population in terms of consumption
expenditure per capita.

These data -are not ideal. The relationship between participating in the IRDP
over the past five years and consumption expenditure over the past month may
be a poor indication of the program's incidence because participants' living stan-
dards mray have changed considerably over five years. There are also concerns
about the adequacy of participation as an indicator of use of the PDS. For ex-
aimple, the rich mnay buy only a small quantity of the rationed good (although this
conjecture is not consistent with other data on the incidence of PDS purchases; see
Radhakrishna and Subbarao 1997). Another possibility is that the individual
participant may have a different standard of living than the household as a whole.
In the case of public works projects the data will likely include people who par-
ticipate in public works projects but are not part of antipoverty programs.

The sample size (for rural areas) of the 1993-94 NSS is 61,464 households. We
conduct the analysis at the level of the NSS region, of which there are 62 in India,
spanning 19 states. Each. NSS region belongs to only one state. So, in the basic
model, for any given combination of quintile and program, we regress the sample
participation rates from the 62 regions on the average participation rate (irre-
spective of quintile) from each of the 19 states.
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Recall that in benefit incidence analysis predicting the incidence of changes in
public spending from the estimated marginal odds of participation requires the
assumption that the average subsidy rate (given participation) is constant. For
public works programs and the IRDP there is no obvious way in which the subsidy
rate conditional on participation could vary by hou'sehold expenditure per per-
son within a given state. But we can expect variation between states. For the PDS

income effects on demand for the rationed goods could create differences in the
subsidy rate across quintiles within a given state.

We are able to test the assumption of a constant subsidy rate for public works
programs, the IRDP, and primary school enrollment, but we do not hakve the data
to do so for the PDS. For each program we regress the state's per capita spending
on its average participation rate plus four of the quintile-specific participation
rates. We are unable to reject the null hypothesis that the parameter estimates on
the quintile-specific participation rates are jointly zero. The probability values
for the F-tests are, respectively, 0.57, 0.11, and 0.23 for primary schooling, pub-
lic works, and the IRDP. The coefficients on a state's average participation rate are
highly significant, as we would expect. Thus we find no evidence that the subsidy
rate varies significantly by quintile. This helps us to justify the constant-subsidy
assumption when interpreting our results.

IV. RESULTS

We begin with primary school enrollment for children ages 5-9 years (table
1). Our calculated enrollment rates from the NSS are appreciably lower than those
obtained from schools themselves, on which official enrollment rates are based.
The official primary enrollment rate for India was higher than 100 percent in
1993. Although there are differences in definition-for example, we have con-
fined attention to the age group 5-9 and so excluded late starters-there are
reasons to believe that biases in official sources lead to overestimation of enroll-
ments in India (Kingdon 1996).

Enrollment rates rise with household expenditures per capita nationally and in
all states, and they tend to be higher for boys than for girls. (Lanjouw and Ravallion
1998 give full results by state.) But there are marked differences among states. In
Kerala, for example, there is less difference among the quintiles and between
boys and girls (indeed, enrollment rates are slightly higher for girls from the
poorest quintile) than in Bihar or Punjab.

The average odds of enrollment suggest that subsidies to primary schools mildly
favor the nonpoor. Notice, however, that we cannot split public and private
schooling in the data; public school enrollment may be lower for the nonpoor.
While the average enrollment rate is higher for the richest quintile, the relation-
ship between region-specific enrollment rates and states' average rates is steeper
for the poorest quintile (Lanjouw and Ravallion 1998 give scatter plots). Thus
the marginal odds of participation are higher for the poor, even though their
average participation rate is lower.



Table 1. Average Primary School Enrollment in Rural India
Boys Girls Total

Enrollment Average odds Enrollment Average odds Enrollment Average odds
rate of enrollment rate of enrollment rate of enrollment

Quintile (percent) (mean = 1.0) (percent) (mean = 1.0) (percent) (mean = 1.0)

1 (poorest) 42.6 0.75 31.6 0.66 37.2 0.71
t'i 2 53.4 0.93 43.1 0.91 48.6 0.90
ON 3 60.5 1.07 50.3 1.06 55.8 1.08

4 66.1 1.16 58.6 1.26 62.6 1.21
5 69.9 1.23 65.2 1.38 67.7 1.31

Note: The table gives the average primary school enrollment rates as a percentage of children aged 5-9 and the average odds of enrollment, defined as the ratio of
the quintile-specific enrollment rate to the mean enrollment rate. Households are ranked by total expenditure per person in-forming the quintiles.

Source: Authors' calculations based on India's 1993-94 National Sample Survey.
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We estimate the marginal odds of being enrolled by regressing the participa-
tion rates of each quintile across regions on the states' average participation rates
(table 2). The numbers in table 2 can be interpreted as the gain in subsidy inci-
dence per capita for each quintile from a one-rupee increase in aggregate spend-
ing on each program. For example, if an extra 100 rupees per capita is spent on
primary schools, public expenditures per capita going to the poorest quintile will
rise by 110 rupees. These are instrumental variables estimates in which the leave-
out mean is the instrument for the state average participation rate.

The estimates of the marginal odds of participation suggest that expanding
primary schooling would be decidedly propoor at the margin. (As in standard
benefit incidence analysis, future earnings gains from better education are not
factored into this calculation.) The implication for the incidence of subsidies to
primary education is clear (given our inability to reject the constant unit-subsidy
assumption). The average odds of participation given in table 1 suggest that the
share of the total subsidy going to the poorest quintile is only 14 percent (0.71
times one-fifth). By contrast, the marginal odds of participation, given in table 2,
imply that the poorest quintile would obtain about 22 percent of an increase in
the total subsidy going to primary education.

There is also a gender difference between the average and marginal odds of
participation. The average odds of poor children attending school are higher for
boys (0.75 compared with 0.66 for girls). However, the marginal odds are al-
most identical (1.09 compared with 1.08). These results are clearly not consistent
with homogeneous participation. Marginal gains from expanding primary school-
ing in rural India are much better distributed than average gains.

Turning now to the antipoverty programs, we see that for both public works
programs and the IRDP participation rates fall as expenditures per person rise
(table 3). But the rate of decline is not large; the odds of the poorest quintile
participating in public works programs are 1.23 compared with 0.83 for the

Table 2. Marginal Odds of Primary School Enrollment in Rural India
Quintile Boys Girls Total

1 (poorest) 1.09 1.08 1.10
(6.90) (9.65) (8.99)

2 0.91 0.91 0.97
(6.05) (6.99) (7.92)

3 0.92 0.84 0.87
(5.85) (6.54) (7.65)

4 0.66 0.66 0.67
(4.10) (4.28) (4.77)

5 0.53 0.70 0.67
(4.08) (5.53) (5.69)

Note: The table gives the instrumental variables estimates of the regression coefficients of the quintile-
specific primary school enrollment rates across regions on the average rate by state. The leave-out mean
enrollment rate is the instrument for the actual mean. The numbers in parentheses are t-ratios.

Source: Authors' calculations based on the 1993-94 National Sample Survey.



Table 3. Average Participation Rates for India's Main Antipoverty Programs in Rural Areas
Public works Integrated Rural Public Distribution

programs Development Program System
Participation Average odds Participation Average odds of Participation Average odds of

rate of participation rate participation rate participation
Quintile (percent) (mean = 1.0) (percent) (mean = 1.0) (percent) (mean = 1.0)

1 (poorest) 5.0 1.23 6.5 1.03 69.5 0.92
2 4.6 1.13 7.1 1.13 76.7 1.01
3 4.2 1.04 6.4 1.03 77.9 1.03
4 3.5 0.86 6.0 0.96 78.1 1.00
5 3.4 0.83 5.6 0.89 76.1 1.00

Note: The table gives the average participation rates and the average odds of participation, defined as the ratio of the quintile-specific participation rate to the mean
participation rate for each program.

Source: Authors' calculations based on the 1993-94 National Sample Survey.
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richest quintile. The rate of decline is even lower for the IRDP. Participation rates
among the richest 20 percent of the population are high even for public works
programs. For the PDS the participation rate is lowest for the poorest quintile and
highest for the second-richest quintile.

Keep in mind that these figures are national aggregates. We find large differ-
ences among states (full details are available in Lanjouw and Ravallion 1998). In
Orissa, for example, the proportion of households in the poorest quintile partici-
pating in public works programs is more than four times that of the richest quintile;
the odds of the poorest quintile participating are 1.6, well above the national
mean, 1.23 (table 3). In Maharashtra the odds of the poorest quintile participat-
ing in public works programs are also well above the national average. At the
other extreme, in states such as Andhra Pradesh, Gujarat, Kerala, and Tamil
Nadu, the poorest quintile has lower than average participation rates.

The marginal odds of participation for the poorest quintile are highest for
public works programs, while the IRDP dominates for the three middle quintiles;
the marginal odds of participation for the richest quintile are higher for the PDS

(table 4). (The regional plots for all programs and the poorest and richest quintiles
are available from the authors.) The estimated marginal odds of participation
broadly confirm the conclusion drawn from the average odds of participation-
public works programs are best at reaching the poorest, while the IRDP is more
effective at reaching the middle quintiles, including those living at India's poverty
line (at roughly the fortieth percentile).

The difference between the marginal odds of participation for any two pro-
grams gives the estimated gain from transferring one rupee between them. For
example, transferring 100 rupees per capita from the PDS to public works pro-
grams would raise public spending per capita on the poorest quintile by 10 ru-
pees (116 - 106 = 10, using the basic model).

Table 4. Marginal Odds of Participation for India's Main Antipoverty
Programs in Rural Areas

Public works Integrated Rural Public Distribution
Quintile programs Development Program System

1 (poorest) 1.16 1.11 1.06
(3.27) (15.49) (8.14)

2 0.93 1.28 0.99
(3.64) (17.73) (7.26)

3 0.80 1.21 0.91
(2.98) (23.52) (6.88)

4 0.92 0.96 0.86
(4.32) (19.09) (7.16)

5 0.55 0.39 0.81
(3.29) (8.06) (6.27)

Note: The table gives the instrumental variables estimates of the regression coefficients of the quintile-
specific program participation rates across regions on the average rate by state for that program. The
leave-out mean participation rate is the instrument for the actual mean. The numbers in parentheses are t-
ratios.

Source: Authors' calculations based on the 1993-94 National Sample Survey.
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For both the public works programs and the IRDP it is notable that the mar-
ginal odds of participation tend to fall more rapidly moving from the poorest to
the richest quintile than do the average odds. Thus the average odds of participa-
tion underestimate how propoor an increase in average spending on each of these
programs will be. This difference is particularly strong for the IRDP: the average
odds of participation are only slightly higher for the poorest quintile than for the
richest (1.03 and 0.89), whereas the marginal odds are much higher for the poor-
est quintile than for the richest (1.11 and 0.39). Compared with the average odds
of participation, the marginal odds of participation raise the share of total IRDP

spending imputed to the poorest 40 percent of the population by 11 percent,
while that imputed to the richest 20 percent falls by 56 percent. For the PDS,

however, there is less difference between the average and marginal odds, so the
former are a better guide to PDS incidence relative to the other programs.

As with primary school enrollment, these results are inconsistent with the ho-
mogeneity assumption. Unlike schooling, for the antipoverty programs studied
here, both average and marginal odds of participation tend to be higher for the
poor. But, like schooling, marginal gains from these programs tend to be better
distributed than average gains.

V. CAVEATS

It is worth reviewing some of the assumptions that underpin our efforts to
estimate the marginal incidence of spending on these programs. We estimate the
marginal odds of participation by regressing quintile-specific participation rates
across regions on the state's average participation rate (all quintiles, all regions)
for each program. We do not include any other explanatory variables (such as
state-level poverty rates). To the extent that other variables affect quintile-
specific participation rates via their influence on states' average participation
rates, they are not of concern, because it is the effect of expansion in the overall
size of the programs that we are interested in evaluating. There is, however, one
way in which our specification may be unsatisfactory. In the first section we
outlined how political economy factors could influence program incidence by
determining the timing of program capture. Yet by not including political economy
variables as separate explanatory variables in our regression, we implicitly as-
sume that they are identical across states or vary in ways that are uncorrelated
with state-level average participation rates.

We are unable to control for regional fixed effects in our estimations because we
do not have time series data. But we are able to examine the extent to which inter-
state differences in average participation rates account for interstate differences in
quintile-specific participation rates. First, for each program we reestimate each
model by regressing quintile- and region-specific participation rates on a full set of
state dummy variables. (The effect of the state participation rate is not identified,
because it is predicted perfectly by the state dummy variables.) We then compare
the R2 values from these regressions to those that we obtained from our regressions
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on state average participation rates. We find that in most cases the R2 values from
the state participation rate specifications are 70 percent or more of those from the
state fixed-effect regressions. This suggests that states' average participation rates
capture a large share of the variance in the dependent variable attributable to state
effects. In the case of primary schooling of boys the R2 values from our specifica-
tion decline from about 75 percent of the R2 values of the state fixed-effect specifi-
cation for the lowest two quintiles to an average of about 45 percent for the top
two quintiles. In the case of public works programs the ratio of R2 values averages
about 50 percent for the three lowest quintiles, rises to 70 percent for the fourth,
and then declines to 31 percent for the top quintile.

Second, we examine the residuals from our regression using states' average
participation rates to see whether, for any given state and quintile, the average of
the residuals across regions is significantly higher or lower than that observed for
other states. For example, we ask whether the participation rate of the bottom
quintile in Kerala or West Bengal (both of which have had long periods of left-
wing governments) is unusually high given the state's average participation rate,
reflecting a difference in political economy.

We find no obvious patterns in the residuals. In very few cases (looking at the
average residuals per state for each of the quintile-specific and program-specific
regressions) does the state's average residual exceed in absolute value the stan-
dard error of the regression as a whole. And in the few cases in which this does
occur, there is no discernible pattern showing that one state appears to be consis-
tently more effective in reaching a particular quintile across programs. The only
pattern that does emerge is for primary school enrollment in both Haryana and
Punjab (for boys, girls, and the full sample): the average residuals for the bottom
quintile are uniformly negative and larger than one standard error. Assuming
that the political economy in these two states is appreciably different, we drop
them. Our estimate of the marginal incidence of additional education spending
on the poorest quintile is slightly higher than that given in table 2; the marginal
odds of participation are 1.16 for boys, 1.12 for girls, and 1.13 overall. For the
second poorest quintile the marginal odds of participation are 0.98 for boys,
0.99 for girls, and 1.01 overall. The direction of change strengthens our main
result for the comparison of average and marginal odds of participation.

VI. CONCLUSIONS

We have used a simple model of the political economy of the timing of pro-
gram capture to argue that conventional benefit incidence analysis can be decep-
tive about the distributional impacts of public spending returns. Motivated by
this model, we used regional data for India to study how the composition of
program participation varies with the size of a social program. This provided a
relatively simple method of estimating the marginal odds of program participa-
tion. The method can be implemented with the same basic data used in conven-
tional benefit incidence analysis.
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Our results for India suggest that average participation rates are not a reliable
guide to the distributional impacts of changes in aggregate public outlays or real-
locations among programs. Our estimates of the marginal odds of participation
broadly confirm the qualitative conclusion drawn from the average participation
numbers for the three poverty programs that we studied. However, the average
odds of participation greatly understate how propoor extra spending on either
public works programs or the means-tested credit scheme is likely to be. Simi-
larly, conventional methods underestimate the loss to the poor from program
cuts. The average odds also underestimate how propoor a switch from, say, the
Public Distribution System to public works programs would be in India.

In the case of primary schooling the average odds of participation give the
wrong qualitative result. Although the average odds of enrollment rise with ex-
penditures per person, the marginal odds fall sharply, indicating that aggregate
expansion is decidedly propoor. Indeed, the marginal odds suggest that higher
subsidies to primary education are about as propoor as the best programs di-
rected (explicitly) at fighting poverty.

For both primary schooling and poverty programs (except the food rationing
scheme) our results are more consistent with the early capture model than with
the late capture model. The geographic pattern of participation suggests that the
nonpoor tend to be the first to gain when a program is introduced, but that high
marginal gains to the poor emerge later.

These findings are tentative. The fact that we had to rely on a single cross-
sectional survey meant that we were not able to eliminate the possibility of omit-
ted state-level effects that influence distributional outcomes and are correlated
with average program participation rates. Geographic panel data on program
participation would allow more robust tests.

To the extent that further work supports our findings, serious doubts are raised
about assumptions routinely made in discussions of the distributional impacts of
social programs. The timing of program capture can mean that the poor obtain
larger gains from extra spending, and are hurt more by cuts, than data on aver-
age participation rates would suggest.
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Does Informality Imply Segmentation in
Urban Labor Markets? Evidence from

Sectoral Transitions in Mexico

William F. Maloney

This article offers an alternative to the traditional dualistic view of the relationship be-
tween formal and informal labor markets. For many workers inefficiencies in formal
sector protections and low levels of labor productivity may make informal sector em-
ployment a desirable alternative to fornal sector employment. The analysis offers the
first study of worker transitions between sectors using detailed panel data from Mexico
and finds little evidence in favor of the dualistic view. Traditional earnings differentials
cannot prove or disprove segmentation in the developing-country context. The patterns
of worker mobility do not suggest a rigid labor market or one segmented along the
formal/informal division.

In developing countries roughly 40 percent of urban workers are not protected
by labor legislation and work in small, informal firms.' The origins and dynam-
ics of the informal sector have attracted renewed interest for at least two reasons.
First, increasing labor market efficiency and flexibility are considered essential
complements to the market-based reforms under way throughout the developing
world (see, for example, World Bank 199S). To the degree that the informal
sector exists because of segmentation driven by government- or union-imposed
distortions, its large size stands as a measure of the magnitude of market ineffi-
ciencies and required reforms. Second, a related literature with a very different
emphasis sees informality as the result of an ongoing effort by large modern
enterprises to evade mandated protections through subcontracting to unprotected
workers, a process accelerated by heightened global competition in labor-
intensive manufactures (see Portes, Castells, and Benton 1989). The existence
and behavior of the sector are thus directly relevant to the debate over establish-

1. See, for example, Harris and Todaro (1970), Sabot (1977), Mazumdar (1983), or Fields (1990). See
Fields (1990), Tokman (1992), Portes (1994), Rosenzweig (1988), and Thomas (1992) for excellent
overviews of the informality literature. See Stiglitz (1974) and Esfahani and Salehi-Isfahani (1989) for
efficiency wage models of dualism in developing countries.
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ing common labor standards through free trade agreements. Yet whatever safe-
guards may be enshrined in labor codes, firms in developing countries can still
employ an effectively unprotected workforce to compete with firms in industrial
countries (see Portes, Castells, and Benton 1989; Tokman 1992; and U.S. De-
partment of Labor 1992, 1993).

In both cases the informal sector represents the disadvantaged sector in a du-
alistic labor market-a view shared by much of the literature. For example, a
recent World Bank document argues that, "Protected workers in the 'modern' or
'formal' sector . . . enjoy high wages, social security, vacation, pension, and em-
ployment security as mandated by legislation. By contrast, those unable to find
work in such firms resort to the next best alternative, the so-called 'informal
sector,' in small firms or self-employment, engaged in labor-intensive activities,
without job security or benefits" (Ozorio de Almeida, Alves, and Graham 1995).
According to this view, government or union intervention pushes wages in the
formal sector above their market-clearing level; therefore, migrants, young work-
ers, and laid-off workers queue up for good jobs and, in the meantime, subsist in
the inferior informal sector.

In this article I argue that the traditional conflation of issues of formality and
dualism is probably conceptually inappropriate. The labor market for relatively
unskilled workers may be well integrated with both formal and informal sectors,
offering desirable jobs with distinct characteristics from which workers may
choose, with little queuing. Two factors may deter workers from choosing for-
mal salaried work. First, labor protection laws often levy an implicit tax on work-
ers. In a market with downwardly flexible wages the cost of nonwage benefits
reduces wages by an equivalent amount. For several reasons, including the ineffi-
ciencies and rigidities that often accompany such protections, workers may pre-
fer to evade these labor taxes by operating in the informal sector. Second, the
various modalities of informal work may offer other desirable characteristics,
such as greater flexibility or possibilities for training, that suit some workers
better than those of a formal salaried job. This article examines three such mo-
dalities-self-employment, informal salaried employment, and contract work-
and explains how they can exist in unsegmented labor markets.

Self-employed workers own informal firms, with or without additional em-
ployees. The literature has long recognized that some self-employed workers pros-
per as dynamic entrepreneurs and coexist with workers rationed out of the for-
mal sector. The large size of the informal sector in developing countries has often
seemed pathological and indicative of distortions. It may be, however, that workers
in developing countries who choose to start small firms have the same desire for
independence or the same entrepreneurial ambition as their counterparts in indus-
trial countries. In fact, they may have greater incentives to try self-employment,
and not just to avoid labor taxes. The low level of formal sector productivity that
the mass of poorly educated workers in developing countries face may reduce the
opportunity costs of being independently employed. Thus the voluntary "upper
tier" of self-employment may in fact be the majority of the sector.
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Informal salaried workers are employed by informal firms. The literature views
informal salaried workers as the least advantaged group in a segmented urban
workforce. They receive neither the benefits of self-employment nor the benefits
of formal employment. Yet the unique demographics of the sector suggest that
informal salaried workers do not represent a reserve army of mature workers
who were rationed out of the formal sector. Instead, informal salaried work may
serve as the entry point and perhaps training area for young workers.

Contract workers do not receive a regular wage or salary; they are paid by
percentage, by piece, on commission, or by fixed contract, and they are often con-
nected to larger firms. Here, contract work corresponds most closely to the overall
definition of informality embraced by Portes, Castells, and Benton (1989). In line
with the traditional dualistic view they argue that informal workers fall into the
category of "degraded labor," receiving fewer benefits, earning lower wages, and
enduring worse working conditions than workers in the formal sector. But con-
tract work may serve as a Pareto-improving arrangement between informal work-
ers and firms in the formal sector. The arrangement enables both to evade not the
labor legislation per se, but the inefficiencies and rigidities implicit in it.

Section I describes the data employed by this study. It uses detailed and rela-
tively rare panel data to take a more comprehensive and dynamic approach than
has been feasible previously and to weigh the plausibility of these alternative
views. The Mexican Urban Employment Survey follows individual workers across
15 months. It thus permits us to examine earnings differentials and mobility
patterns as workers transition between formal salaried employment and the three
modalities of informal work. This panel analysis has several advantages over
traditional cross-sectional work.

Comparisons of sectoral earnings differentials have been the mainstay of
segmentation tests to date (see Rosenzweig 1988). However, they suffer from
two drawbacks: unobserved individual characteristics may be correlated with
both sector choice and earnings, and the value of unobserved job characteristics
may not be captured. Section II presents the earnings differentials generated by
individuals moving between sectors. These differentials largely ameliorate the
correlation problem and constitute more precise and reliable estimates than those
previously possible. But because of unobserved job-related characteristics, even
these differentials cannot prove or disprove segmentation.

As an alternative approach, I examine patterns of worker mobility. Section III
generates what is perhaps the first dynamic overview of movement through a
labor market in a developing country. It characterizes the interactions among the
four classes of work and compares them with the patterns implicitly predicted by
the standard dualistic view. This type of analysis has not been possible with con-
ventional cross-sectional data sets that permit only tabulations of the composi-
tion of the workforce and, perhaps, changes in those stocks over time. Although
unable to provide conclusive evidence, this dynamic approach offers strong rea-
sons to question the dualistic view as the primary explanation for the existence of
and changes within the informal sector.
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I. DATA

This study employs two sources of data on men ages 16-65 who have a high
school education or less and live in 16 major metropolitan areas in Mexico. The
National Urban Employment Survey (Encuesta Nacional de Empleo Urbano,
ENEU) conducts extensive quarterly interviews and is structured so as to generate
panels that track one-fifth of the sample across five quarters. Workers are matched
by household, role in the household, gender, level of education, and age to ensure
against generating spurious transitions. Although five quarters do not permit a
full description of the life cycle of an individual, it is nonetheless possible to
sketch patterns of mobility between sectors and to identify worker characteris-
tics that correspond to these patterns. To generate a sufficiently large sample of
roughly 15,000 observations, three contiguous ENEU cohorts were combined:
1990:3-1991:3, 1991:1-1992:1, and 1991:2-1992:2.2

Another panel was created spanning 1991:1-1992:1 that terminates in the
more detailed Micro-Enterprises Survey (Encuesta Nacional de Microempresas,
ENAMIN). This survey was constructed by identifying 11,000 owners of micro-
enterprises, defined as firms with fewer than six individuals, from the 1990:4
ENEU and interviewing them again in more depth about capital structures, costs,
and employment patterns in 1991:1. It specifically asked why they left their pre-
vious job and why they started their present business. These questions offer a
partial alternative to naive corrections for selectivity bias. Thus the reduced sample
provides far more information on both earnings differentials and motivations for
moving. The panels in the combined ENEU sample were chosen to include and
span either side of the ENAMIN panel.

Two popular definitions were used to define the informal sector. The first
definition focuses specifically on the issue of protection: owners or workers in
firms with fewer than 16 employees who do not have social security or medical
benefits (see table 1). The second addresses the issue of the role of the small firm
or microenterprise, using the Mexican government's definition: firms with fewer
than six workers (see table 2). Because only the latter definition is consistent with
the sampling of the ENAMIN, it is the one used for the joint ENEU/ENAMIN panel.

Tables 1 and 2 give the mean values for the sample using the unprotected
workers and microenterprise definitions, respectively, for age, work experience,
level of schooling, and an index of the real wage in the first period for workers
who stay in or change sectors. Although the differences in sample means are
sometimes statistically significant, they are never large, confirming that there is
great overlap in the composition of the two populations. This is largely because
among entrepreneurs in firms with fewer than six workers, only S percent are

2. The cohort beginning in the fourth quarter of 1990 was not used because it would incorporate the
end-of-year bonuses, the aguinaldo. This normally amounts to a thirteenth monthly payment but may
vary by year and by firm, imparting an undetermined upward bias to the monthly wage reports. Because
we are concerned with expected income differentials, the wages of workers who reported normally receiving
the aguinaldo are multiplied by 13/12.
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Table 1. Summary Statistics for the Sample Using the Unprotected Workers'
Definition of the Informal Sector, Mexico, 1991-92

Mean
Workers' transitions Number of Age Experience Schooling Initial real wage,
between sectors observations (years) (years) (years) (index)

To the formal salaried sector from
Formal salaried 4,168 34.1 20.7 7.36 100.0

(0.19) (0.21) (0.04) (0.10)
Self-employed 264 37.0 24.6 6.39 124.2

(0.7S) (0.83) (0.60) (0.61)
Informal salaried 315 28.7 16.0 6.66 70.3

(0.70) (0.79) (0.16) (0.23)
Contract 192 34.2 21.9 6.28 148.2

(0.80) (0.90) (0.21) (1.46)
To the self-employed sector from
Formal salaried 270 36.2 23.7 6.56 106.8

(0.68) (0.78) (0.18) (0.52)
Self-employed 1,793 43.1 31.6 5.52 136.4

(0.28) (0.32) (0.08) (0.59)
Informal salaried 212 34.7 23.3 5.41 74.6

(0.89) (1.01) (0.21) (0.28)
Contract 125 39.4 27.5 5.91 121.4

(1.19) (1.35) (0.28) (0.86)
To the informal salaried sector from
Formal salaried 308 29.6 17.0 6.62 87.2

(0.67) (0.77) (0.16) (0.26)
Self-employed 242 37.4 26.1 5.31 94.2

(0.86) (0.96) (0.20) (0.37)
Informal salaried 529 29.0 16.9 6.11 69.8

(0.54) (0.61) (0.13) (0.19)
Contract 116 34.3 22.7 5.59 101.8

(1.23) (1.38) (0.28) (0.92)
To the contract sector from
Formal salaried 212 31.5 18.7 6.87 111.3

(0.67) (0.76) (0.19) (0.50)
Self-employed 149 37.3 25.2 6.09 134.6

(0.96) (1.08) (0.24) (0.74)
Informal salaried 93 29.4 17.2 6.15 104.5

(1.19) (1.31) (0.32) (1.78)
Contract 439 35.2 23.0 6.18 132.7

(0.59) (0.66) (0.15) (0.45)

Note: Transitions correspond to initial and final positions across a five-quarter period. The informal
sector consists of workers in unprotected firms with fewer than 16 total workers who are not covered by
medical or social security benefits. Self-employed workers are owners of informal firms. Salaried informal
workers are employed by informal firms. Contract workers are unsalaried workers who do piecework or
other contact work. Standard errors are in parentheses.

a. The formal sector wage is the base.
Source: Author's calculations based on the Mexican National Urban Employment Survey.
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Table 2. Summary Statistics for the Sample Using the Microenterprise
Definition of the Informal Sector, Mexico, 1991-92

Mean

Workers' transitions Number of Age Experience Schooling Initial real wage2
between sectors observations (years) (years) (years) (index)

To the formal salaried sector from
Formal salaried 4,421 33.8 20.4 7.35 101.2

(0.18) (0.20) (0.04) (0.10)
Self-employed 301 36.3 23.8 6.47 121.7

(0.66) (0.73) (0.17) (0.57)
Informal salaried 388 29.9 17.2 6.65 77.8

(0.63) (0.72) (0.15) (0.24)
Contract 241 34.3 22.1 6.17 146.4

(0.77) (0.86) (0.19) (1.29)
To the self-employed sector from
Formal salaried 320 36.4 24.1 6.27 106.4

(0.64) (0.72) (0.17) (0.50)
Self-employed 1,812 43.1 31.6 5.50 131.0

(0.28) (0.32) (0.07) (0.56)
Informal salaried 209 35.0 23.2 5.75 78.5

(0.87) (0.99) (0.21) (0.31)
Contract 133 39.1 27.2 5.93 121.0

(1.15) (1.30) (0.27) (0.81)
To the informal salaried sector from
Formal salaried 391 29.2 17.3 6.56 85.8

(0.62) (0.70) (0.15) (0.27)
Self-employed 244 37.7 26.5 5.23 97.6

(0.88) (0.99) (0.20) (0.46)
Informal salaried 581 30.4 18.1 6.34 68.7

(0.51) (0.58) (0.12) (0.16)
Contract 94 34.4 22.9 5.51 102.9

(1.22) (1.43) (0.32) (1.10)
To the contract sector from
Formal salaried 245 31.7 19.0 6.64 110.2

(0.65) (0.72) (0.18) (0.49)
Self-employed 146 37.0 24.9 6.15 133.6

(0.97) (1.08) (0.24) (0.73)
Informal salaried 88 29.2 16.7 6.53 105.7

(1.12) (1.30) (0.34) (1.84)
Contract 439 35.3 23.0 6.23 131.1

(0.59) (0.66) (0.15) (0.45)

Note: Transitions correspond to initial and final positions across a five-quarter period. The informal
sector consists of workers in microenterprise firms with fewer than six workers. Self-employed workers
are owners of informal firms. Salaried informal workers are employed by informal firms. Contract workers
are unsalaried workers who do piecework or other contact work. Standard errors are in parentheses.

a. The formal sector wage is the base.
Source: Author's calculations based on the Mexican National Urban Employment Survey.

covered by benefits, and the vast majority of microenterprises have fewer than
three workers. Therefore, the results of the analysis are unlikely to be driven by
the particular definition chosen. To conserve space, this article presents results
only for the microenterprise definition of the informal sector. For complete re-
sults for both definitions, see Maloney (1998a).



Maloney 281

II. WAGE DIFFERENTIALS AS EVIDENCE OF SEGMENTATION

Traditional efforts to identify segmentation by comparing conditional means
between sectors are unsatisfying for two reasons. First, as is well documented in
the literature, unobserved worker characteristics that affect productivity-ability
to tolerate authority, punctuality, entrepreneurial ability-may also influence an
individual's choice of sector in which to work and bias estimates of the sector
differential.

Second, and of greater concern, the specific characteristics of work that per-
tain to or even define the formal and informal sectors affect the earnings paid in
each sector. These characteristics make it unclear what the magnitude or sign of
the differential should be, even in an unsegmented market. In a market without
distortions wages should move to equalize the utility obtained from working in
each sector. Most generally, informal sector earnings should exceed formal sec-
tor wages by the expected value of benefits not received, but should fall below
them by the amount of taxation that informal workers often evade. More specifi-
cally, earnings for both contract and self-employed workers may reflect a pre-
mium for risk and a more independent lifestyle. In the case of self-employed
workers the premium includes the implicit cost of capital invested and the value
of unpaid work by family members. The ENAMIN suggests that unpaid family
members make up 34 percent of microenterprise employees. Informal salaried
workers are among the youngest workers, and the ENAMIN reveals that roughly
30 percent of informal salaried workers are related to their employer (tables 1
and 2). Their reported earnings may therefore incorporate training costs or un-
observed payments in kind, which could imply that they are paid less than they
would be in a formal firm, even in the absence of segmentation (see Hemmer and
Mannel 1989 and Roberts 1989). The problems that these unobservables pose
become apparent in interpreting the earnings differentials.

Estimates of Earnings Differentials

Using the vast but undetailed ENEU, the first columns of table 3 show the per-
centage change in hourly real earnings generated by individuals moving between
sectors. These estimates hold worker characteristics constant and leave the varia-
tions in the characteristics of the work itself as the residual explanatory factor.
The next columns account for these characteristics more than has been previ-
ously possible and present changes in the real wage net of taxes and for the real
wage net of taxes per hour. Tax payments are calculated based on the Mexican
tax tables, assuming that all informal workers avoid paying taxes and that all
formal workers pay taxes.

The non-normality of the distributions makes the sample mean an inadequate
measure of the central tendency of the data and its significance. Table 3 presents
two alternative measures: the median and the mean, as determined by a robust
estimation technique (the robust mean). The median is largely unaffected by the
non-normality of the distribution and is robust to outliers. The robust mean



Table 3. Real Wage Differentials from Transitions between Sectors, Mexico, 1991-92
Differential (percent)

Real wage net Net wage per hours Hours
Real wage of taxes worked worked

Number of Robust Robust Robust Robust
Transition observations Meana meanb Medianc meanb Medianc meanb Median' meanb Medianc

I'.J
00 To the self-employed sector from

Formal salaried 320 17.66 8.69 3.96 16.63 11.82 27.61 24.51 -3.55 0.00
(2.41) (0.74) (4.36) (2.36) (6.48) (S.95) (2.27) (0.00)

Self-employed 1,812 -5.35 -1.31 -4.21 -1.31 -4.21 0.98 -4.09 -1.63 0.00
(0.91) (1.60) (0.91) (1.60) (0.60) (2.04) (2.26) (0.00)

Informal salaried 209 27.05 18.87 16.04 18.87 16.04 23.30 22.28 -3.37 -1.64
(3.92) (2.93) (3.92) (2.93) (4.66) (3.88) (1.78) (0.57)

Contract 133 17.00 6.95 8.43 6.95 8.43 14.29 11.92 -2.91 0.00
(1.45) (1.18) (1.45) (1.18) (2.44) (1.94) 1.13 (0.00)

To the informal salaried sector from
Formal salaried 391 -3.92 -1.91 -2.89 5.06 3.87 6.14 1.68 0.99 0.00

(0.89) (1.03) (2.22) (1.42) (2.57) (0.60) (1.36) (0.00)
Self-employed 244 -26.41 -20.53 -22.31 -20.53 -22.31 -20.76 -22.31 -0.89 0.00

(7.41) (5.31) (7.41) (5.31) (7.05) (5.01) (0.56) (0.00)
Informal salaried 581 -0.13 2.65 2.72 2.65 2.72 1.87 -0.36 0.83 0.00

(1.64) (2.01) (1.64) (2.01) (1.15) (0.16) (1.27) (0.00)
Contract 94 -19.69 -12.68 -13.68 -12.68 -13.68 -6.29 -4.95 -1.82 0.00

(3.37) (2.76) (3.37) (2.76) (1.24) (0.88) (0.88) (0.00)



To the formal salaried sector from
Formal salaried 4,421 6.84 5.28 4.02 7.26 6.35 7.53 6.42 0.42 0.00

(8.95) (8.32) (12.44) (8.64) (11.31) (8.60) (2.54) (0.00)
Self-employed 301 -13.47 -0.71 -0.90 -6.15 -7.84 -13.59 -13.02 3.77 0.00

(0.21) (0.16) (1.94) (1.55) (4.17) (2.83) (1.90) (0.00)
Informal salaried 388 19.25 14.40 11.28 8.78 5.16 8.71 6.75 0.12 0.00

(5.74) (3.11) (3.70) (1.70) (3.52) (1.71) (0.19) (0.00)
Contract 241 -18.66 -7.13 -13.68 -12.87 -17.62 -14.07 -14.19 0.07 0.00

(2.19) (3.48) (4.31) (4.60) (4.78) (4.56) (0.06) (0.00)
To the contract sector from
Formal salaried 245 12.89 18.94 15.92 27.84 24.70 22.60 14.90 3.82 1.64

(4.78) (4.01) (6.69) (6.26) (5.33) (3.28) (3.73) (1.05)
Self-employed 146 -5.21 -3.63 -7.28 -3.63 -7.28 -7.57 -13.68 2.72 0.00

(0.77) (1.56) (0.77) (1.56) (1.64) (2.02) 1.00 (0.00)
Informal salaried 88 -3.86 15.08 7.90 15.08 7.90 19.61 15.15 1.88 3.28

(2.46) (0.87) (2.46) (0.87) (2.81) (1.35) (0.95) (1.59)
Contract 439 3.09 2.50 -0.13 2.50 -0.13 1.29 -0.20 0.17 0.00

(1.07) (0.04) (1.07) (0.04) (0.54) (0.08) (0.16) (0.00)

Note: Transitions correspond to initial and final positions across a five-quarter period. The informal salaried sector consists of workers in microenterprise firms with
fewer than six workers. See table 2 for summary statistics and definitions of worker types. t-statistics are in parentheses.

a. Mean average differential weighted by initial real wage to give differential between sample.
b. The robust mean is calculated using Huber weights to redress non-normality.
c. The median is from a quantile regression using bootstrapped standard errors.
Source: Author's calculations based on the Mexican National Urban Employment Survey.



284 THE WORLD BANK ECONOMIC REVIEW, VOL. 13, NO. 2

attempts to recover the information in the tails, while compensating to some
extent for outliers and non-normality. All calculations are done in STATA.

Ideally, we might correct for selectivity bias (see, for example, Marcouiller,
Ruiz de Castilla, and Woodruff 1997). However, Heckman (1979) argues that
the standard two-stage methods depend on having confidence in the underlying
model of how workers choose among sectors. A poor first-stage selection specifi-
cation may actually induce an unknown bias rather than improve the ordinary
least squares estimates. This is likely to be the case, since the premise of this work
is that we have little knowledge of the role each sector serves. To check for the
robustness of the results, the Heckman procedure was run for all transitions, but
in most cases it had little effect on the results (see Maloney 1998a).

For all three transitions into self-employment the ENEU/ENAMIN panel allows
further adjustment for the imputed return on the value of capital (tools, invento-
ries, and location, if owned) and for hours worked by unpaid workers (table 4).

The results in table 3 appear to invert the conventional view of the relation-
ship between the formal and informal sectors. Movement from self-employment
or contract work into formal salaried employment is associated with a significant
decline in remuneration, and movement from formal salaried employment to
self-employment or contract work leads to a significant increase. By contrast,
movement from informal salaried to formal salaried work increases remunera-
tion, and movement from formal salaried to informal salaried work leads to no
significant change.

But here we immediately fall afoul of our inability to capture the value of
unmeasured characteristics of different kinds of work, such as benefits, compen-
sation for risk, independence, in-kind payments, or implicit training costs. The
magnitude of the distortion-free differential cannot be known ex ante, and hence
there is no benchmark against which to compare segmentation. For example,
workers might fully value benefits in the formal sector, which are roughly 40
percent of the wage, and other unobservables might be negligible (see Davila-
Capalleja 1994). In this case the differential in total remuneration for movement
out of formal employment would be negative for all transitions; for the reverse
movement it would be positive, as would be the case in a segmented market.
Unfortunately, the analysis cannot assume that workers fully value benefits or
that the other unobservables are negligible. For example, the value of not having
a boss is difficult to measure. In sum, neither these nor any previously reported
sectoral differentials are reliable measures of segmentation.3

Presumably, the differentials between informal sectors are less affected by
unobservables, such as the loss of formal sector benefits. Table 3 shows that
movement into self-employment from every other sector is always associated

3. Table 4 suggests that those who move voluntarily into self-employment do far better than those who
move involuntarily. However, the asymmetries in the differentials in table 3 do not necessarily indicate that
there is a larger component of voluntary movement into the formal salaried sector. Involuntary separations
due to the closure of formal sector firms imply the loss of well-paying jobs and a large differential. The
analogous failure of a microenterprise may imply low earnings prior to the transition and a smaller differential.



Table 4. Real Wage Differentials for Workers Moving into Self-Employment in the ENEUIENAMIN Panel, Mexico, 1991-92
Real wage net Real wage net Adjusted for

Real wage of taxes of capital costsa worker hoursb Hours,

Number of Robust Robust Robust Robust Robust
Indicator observations meand Median' meand Median' meand Median' meand Mediane meand Median'

Sector of origin
Formal salaried 139 33.17 25.60 30.26 25.60 25.36 22.09 18.30 10.63 5.52 8.33

(4.54) (3.59) (4.27) (4.15) (3.57) (2.70) (2.58) (2.26) (1.43) (2.78)
Informal salaried 125 9.83 -0.77 7.76 -0.77 -0.77 -10.45 -3.74 -7.63 -0.04 2.27

(1.57) (0.08) (1.27) (0.06) (0.13) (1.13) (0.60) (0.70) (0.00) (0.66)
Contract 192 10.97 5.35 17.21 11.36 14.85 10.73 12.63 10.01 -1.91 2.00

(2.20) (1.34) (3.31) (1.51) (2.86) (2.15) (2.16) (1.96) (0.52) (0.88)

Reason for leaving previous formal salaried job (single response)
More independence 67 20.16 12.88 27.14 17.80 24.57 16.05 21.59 19.64 -4.61 0.00

(2.22) (1.60) (2.90) (7.14) (2.66) (1.65) (2.16) (1.66) (0.88) (0.00)
Higher pay 62 19.25 13.48 25.54 18.94 24.50 18.92 16.74 12.09 6.15 12.00

(2.19) (0.79) (2.82) (1.34) (2.73) (0.91) (1.57) (1.25) (0.96) (1.82)
Involuntary 55 -8.76 -5.42 -2.64 0.07 -5.08 -3.83 -2.59 -14.66 -4.09 9.09

(1.13) (0.44) (0.32) (0.00) (0.60) (0.34) (0.24) (0.95) (0.51) (1.17)

Reason for starting microenterprise (multiple response)
Independence 120 8.94 8.66 14.61 14.66 14.04 13.89 3.61 12.85 -3.57 2.00

(1.40) (3.27) (2.19) (3.00) (2.13) (1.90) (0.51) (1.36) (0.75) (0.38)
Higher pay 63 22.45 17.68 30.94 28.11 28.17 27.80 21.25 18.82 3.53 5.00

(3.06) (1.65) (4.10) (2.88) (3.79) (3.70) (2.82) (2.53) (0.66) (1.53)
Fired or unable 38 -11.93 -8.83 -6.88 -3.73 -7.72 -7.35 -18.15 -19.94 9.44 11.11

to find other work (1.51) (0.94) (0.83) (0.28) (0.96) (0.72) (1.78) (1.82) (1.32) (1.59)

Tradition 12 32.45 22.50 28.32 24.32 22.21 24.14 9.48 -8.64 18.27 24.07
(1.40) (0.56) (1.42) (0.62) (0.82) (0.49) (0.28) (0.22) (2.11) (1.82)

Note: Transitions correspond to initial and final positions across a five-quarter period. The informal salaried sector consists of workers in microenterprise firms with
fewer than six workers. See table 2 for summary statistics and definitions of worker type. t-statistics are in parentheses.

a. The tax-adjusted differential net of capital costs imputed at 10 percent of the sum of the value of tools, inventories, and location if owned.
b. The capital cost and tax-adjusted differential adjusted for total hours worked by all workers including unpaid workers.
c. The differential in hours worked by the principal worker.
d. The robust mean using Huber weights to redress non-normality.
e. The median from a quantile regression using bootstrapped standard errors.
Source: Author's calculations based on the joint ENEU/ENAMIN sample.
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with a substantial and significant rise in per-hour after-tax remuneration. The
increases reach more than 15 percent for movement from the formal and infor-
mal salaried sectors.4

In table 3 movement from formal salaried and informal salaried work into
self-employment is associated with a substantial and significant increase in wage.
However, in moving from contract work to self-employment, the differential is
insignificant. Thus contract work appears similar to self-employment and may
therefore share the same composition of voluntary and involuntary entrants.

For movements into and out of formal salaried work, salaried informal em-
ployment suffers a discount relative to self-employment and contract work. After
adjusting the differentials for standard firm size effects observed in the United
States, moving to an informal sector firm from a comparably sized formal sector
firm yields a 12-15 percent increase in remuneration. The large asymmetries
suggest that informal salaried workers may gain far more by entering formal
salaried work than they lose by leaving it, as would be predicted if workers were
queuing for formal salaried jobs.

But, again, just as the premium earned from entering self-employment or con-
tract work does not imply that these sectors are superior to the others or that
workers queue to enter them, the discount in the informal salaried sector cannot
be seen as evidence of the generally assumed inferiority of this type of work. The
analysis suggests that the composition of the premium in the absence of distor-
tions is distinct for the informal salaried sector. This sector may have a lower
premium for risk because the workers are not entrepreneurs, the value of in-kind
benefits for the 30 percent of informal salaried workers who are related to the
owner may be large, or the implicit training costs may be substantial. Any of
these factors could easily account for a 15 percent differential. Further, if deduc-
tions for training costs were a substantial fraction of the wage, the asymmetry
seen entering and leaving the formal sector would be expected because returning
workers might not work as apprentices and hence would not pay for training.
The negative premium for informal salaried work reveals little about the relative
desirability of the sector.

Are the Differentials Consistent with an Integrated Labor Market?

Although the analysis cannot credibly prove or disprove segmentation based
on these differentials, it can ask whether the differentials seem consistent with an

4. Table 4 shows the joint ENEU/ENAMIN panel with modest adjustments for capital costs and much
larger ones for unpaid labor. For capital costs a return of 10 percent is imputed. Most microenterprises
that save in commercial accounts, or cajas de ahorro, receive a real rate of interest of 3 percent. This
analysis assumes a rate of 7 percent for depreciation. The low level of capital employed results in the
overall differential being relatively insensitive to the cost of capital chosen.

The more detailed treatment of taxation in the ENAMIN allows us to drop the previous assumption of
complete avoidance by self-employed workers and slightly moderates the after-tax differential. The
adjustment for unpaid labor may be overstated if the unpaid labor is in training or if Balan, Browning, and
Jelin (1973: 218) are correct that, "Since in most cases these family members would not otherwise be
employed outside the household, their contribution to family finances is a 'net' one."
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absence of segmentation. If the responses of those reporting voluntary moves
into self-employment are reliable, does the 15-20 percent differential seem large
enough to cover the value of benefits, some return to risk, and whatever value is
placed on one style of work compared with another? The breakdown by motiva-
tion in table 4 could, in theory, offer some measure of the value of different styles
of work. But the differential for "independence" does not vary significantly from
that for "higher pay"; depending on the question, it implies contradictory signs
on the premium. This ambiguity could mean that independence has a small ef-
fect. If the risk premium is positive, the value of benefits may be even smaller-
half or even a quarter of those on paper.

Three factors make this plausible and suggest why the attraction of formal
sector employment may be overstated. First, because the medical benefits pro-
gram covers a worker's entire family, the marginal value of benefits to the second
formal sector worker in a family is zero. This would seem particularly important
for informally employed workers in households whose principal breadwinner
may be formally employed: there is no reason to pay again the implicit tax for
benefits already received. Second, administrative overhead costs are high, and
the benefits may have a low value given their cost. In his interviews with workers
in Guadalajara, Roberts (1989: 50) finds that, "Many informants cited the de-
duction made for welfare as a disadvantage of formal employment, particularly
since the services they received were poor." Third, rapid rates of turnover mean
that leaving does not necessarily imply the loss of nominally generous separation
benefits and pensions, since Balan, Browning, and Jelin (1973: 212) find in their
extensive surveys of worker career trajectories in Monterrey that, "Many change
enterprises quite often, and thus they cannot benefit from the seniority accumu-
lated in each of them." In each case the value of formal sector benefits to workers
is below their value on paper and, in a market with reasonably flexible wages,
below the taxes workers implicitly pay (see Bell 1997).

In sum, earnings differentials do not offer compelling evidence in favor of the
segmentation hypothesis, and given the difficulty of quantifying the unobservables,
earnings differentials are unlikely ever to be convincing tests.

III. PATTERNS OF MOBILrrY

By contrast, the patterns of worker transitions can offer additional informa-
tion on the validity of the dualistic view. Ideally, a model of the behavior of each
of the four sectors and workers' choices to enter them would be postulated and
held up against the evidence. However, this is a vast research agenda in itself.
This article seeks to develop only a few provocative stylized facts about the dy-
namics of the market and to characterize the natures of and the interactions
among the sectors.

The dualistic view predicts that some general patterns should emerge. If for-
mal sector work is preferred to informal work, then workers will queue up for
formal sector jobs and relinquish them only under the limited conditions permit-
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ted by the constitution-egregious conduct or "acts of god" that induce firms to
downsize. (Mexico's constitution conceives of the employment relationship as a
lifetime contract, and workers may only be fired under extreme circumstances
and at great cost.) This situation should imply the following:

* Very low rates of formal sector turnover.
* A largely unidirectional flow of workers who graduate from the informal

sector to the formal sector, where they stay until retirement. Flows in the
other direction should be largely involuntary and, in relatively prosperous
times, far less. When this survey was conducted, the Mexican economy was
growing, and the unemployment rate was at its lowest since 1989, at around
2.6 percent.

* Given a constant probability of being selected from the queue in each time
period, the probability of entry into formal salaried work is an increasing
function of experience.

This section tests for the presence of these patterns in two ways. First, table 5
provides summary data on transitions between sectors by tabulating the condi-
tional probability of finding a worker in sector j at the end of the period given
that the worker began in sector i, P,1.5

The row percentages in panel 1 of table 5 sum to 100 percent, and the totals at
the bottom represent the share of workers in each category at the end of the
period, P,. The first three columns and rows represent individuals who are not
working: those out of the labor force, not currently working, and not searching
for work; those studying; and those looking for work (the unemployed). The
bold rectangle encloses five categories of work, beginning with unpaid labor, and
the shaded area includes all paid jobs. Panel 1 describes raw tendencies among
sectors, including the percentage of any given group that will move to another
sector by the end of a 15-month period. The diagonals reflect the share of work-
ers who do not move. From this number the mean time spent in the sector can be
calculated as 1.25/(1 - Pii). If 50 percent of workers leave the sector in 15 months,
then the mean time spent in the sector is 2.5 years.

Panel 1 cannot provide any measure of whether flows into a particular sector
are especially high or low. In a random shuffling of workers, P,, would clearly
increase with P,, the size of the terminal sector; therefore, panel 2 of table 5
standardizes the transition probabilities by size of the terminal sector, Pi,IP,. From
any given sector, reading along the row gives a feel for whether flows into any j
are high compared with a purely chance distribution. Looking for symmetry in
the flows between any two sectors-for example, movement from school to for-
mal work compared with movement from formal work to school-may suggest
whether flows tend to be unidirectional or bidirectional.

5. In a spirit similar to this work, Sediacek, Paes de Barros, and Varandas (1990) study the mobility of
Brazilian workers with and without signed work cards, and hence worker protections. They find little
evidence of strong barriers to mobility.



Table 5. Worker Transitions among Sectors of tbe Labor Market across Five Quarters, Mexico, 1991-92
Terminal sector

Out of labor In Self- Informal Formal

Initial sector force school Unemployed Unpaid employed salaried salaried Con?tract Other

Panel 1. Probability of moving from initial to terminal sector, P,, (percent)
Out of labor force 73 1 6 1 10 3 5 1 0

In school 2 49 3 6 3 9 25 3 0

Unemployed 20 4 22 3 11 11 24 5 0

Unpaid 3 11 5 27 16 18 13 6 0

Self-employed 2 0 2 1 69 9 1.0 5 1

Informal salaried 2 2 1 3 16 41 29 7 0

Formal salaried 1 1 1 0 6 7 78 5 0

Contract 1 0 1 0 15 10 26 45 1

Other 0 0 2 0 26 6 34 6 27

Total (P.j) 5 4 2 2 22 12 45 8 1

Panel 2. Probability standardized by size of the terminal sector P' (percent)
Out of labor force 24 321 45 43 23 12 13 15

In school 31 155 389 11 77 55 41 13

Unemployed 385 113 161 51 91 53 60 0

Unpaid 61 306 259 72 159 30 77 0

Self-employed 41 9 91 71 77 23 i0 128

Informal salaried 31 54 60 180 71 64. 83 38

Formal salaried 26 26 38 30 27 63 58 50

Contract 25 12 36 17 68 Sb 59 _ 72

Other 9 0 97 0 115 49 75 73

(Table continues on following page.)



Table 5. (continued)
Terminal sector

Out of labor In Self- Informal Formal
Initial sector force school Unemployed Unpaid employed. salaried salaried Contract Other

Panel 3. Disposition to move to a sector, V,
Out of labor force 180 1,551 229 517 145 201 89 79
In school 230 394 1,0S0 71 257 498 146 36
Unemployed 1,856 287 283 209 199 313 140 0
Unpaid 311 825 454 314 369 185 190 0
Self-employed 487 57 374 309 415 335 406 556
Informal salaried 199 182 130 418 383 491 257 88
Formal salaried 449 234 224 187 397 483 483 312
Contract 172 45 85 41 393 266 488 180
Other 45 0 171 0 500 114 468 182

Note: The sample aggregates three panels-1990:3-91:3, 1991:1-1992:1, 1991:2-92:2--generating roughly 15,000 observations. The sample includes male workers,
ages 16-65, with a high school education or less, in 16 metropolitan areas. Informal workers are workers in firms with fewer than six employees.

Source: Author's calculations based on the Mexico National Urban Employment Survey, 1991-92.
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This standardized index is still an imperfect measure of fluidity between sec-
tors. Although transitions between any pair of initial and terminal sectors can be
compared, it is not possible to compare more generally across the table because
there are differences in separation rates from the initial sector and differences in
the likelihood that, given the size of the terminal sector, a position will actually
open up. A weak desire to leave the initial sector will yield a low value in panel 2,
as will a distortion-induced low level of turnover in the terminal sector:

(1) Pjj / P. = (1 - P,,)V11(1 - P,1).

Vi, tabulated in panel 3 of table 5, captures the disposition or economic or insti-
tutional logic that compels a worker leaving the initial sector to enter an open
position in j. For example, although both third- and fourth-grade elementary
school classes may fully turn over every year, V would be large for transitions in
the ascending direction and zero in the reverse. In the present case the disposition
to enter paid employment from school is two to three times that of the reverse
transition, as would be expected if workers generally graduate from school to
employment. If the dualism hypothesis that workers graduate from informal to
formal employment is correct, similar asymmetric Vs would occur between the
sectors.

Finally, the appendix presents the multinomial logit analysis of the determi-
nants of transitions between sectors. Table A-1 reports the results of four sets of
regressions that correspond to the four initial sectors in the first period of the
panel. Although no particular theoretical model of transition is offered, the logits
offer a more statistically rigorous way of asking if, given the initial sector, a
worker is more or less likely to move to another sector if he has more experience,
has more education, or has lost employment. In this way we can crudely trace
out possible patterns of movement, including those across the life cycle. Together,
the analysis in table 5 and the multinomial logit analysis offer a view of overall
labor force dynamics and how the four sectors interact.

Overview of the Labor Market

Three important general findings are immediately apparent. First, table 5 re-
veals high levels of mobility, with turnover rates (and implicitly the length of
tenure at 5.2-5.7 years) in the formal sector similar to those in the United States
(5.1 years). 6 In fact, since we cannot observe transitions within a sector, the turn-
over rate in Mexico is far higher.

Second, the symmetry of Vs across directions of movement in all sectors of
paid work seems more consistent with a well-integrated market in which work-

6. The median tenure for all U.S. workers more than 16 years old in 1991 was 5.1 years (U.S. Department
of Labor 1992).The implicit tenure based on the July/August 1994 median separation rate of 1.1 percent
a month was 7.6 years (U.S. Bureau of National Affairs 1994). The mean tenure is calculated as (span of
panel) / (1 - P). Krebs and Maloney (1999) and Maloney (1999) discuss how turnover rates might vary
across the development process and hence not be strictly comparable. There appears to be little evidence of
the rigidities that would be expected, given the incentives in the Mexican labor code.
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ers search for job opportunities across sectors than with one in which informal
workers seek permanent status in the formal sector and stay until they retire.
Third, and most striking, the logit results show that in no sector does the prob-
ability of moving into the formal sector relative to staying raise overall experi-
ence, as would be expected if workers were queuing to enter the sector. This
result suggests relatively easy access to formal employment and is consistent
with earlier findings on Mexican migrants. Gregory (1986: 267) argues that,
"The empirical evidence . . . represents the antithesis of the Todaro [dualist]
model. Rather than flowing into a queue to await the opening of improved em-
ployment opportunities, migrants moved quickly and easily into employment
opportunities in both the formal and informal sectors." Overall, the data suggest
an urban labor market that is at once very fluid and integrated.

Finally, every movement out of formal salaried work decreases with educa-
tion. This is consistent with unskilled workers facing a lower opportunity cost of
becoming informal.

Self-Employment as an Alternative to Employment in the Formal Sector

Self-employment constitutes the largest source of employment (25 percent)
after formal salaried employment (50 percent). Although it may play the tradi-
tionally postulated role of a holding pattern or safety net, the data are consistent
with self-employment being a desirable sector in itself. As a first approximation,
it may be more correct to assume that small-scale firms in developing countries
have origins and dynamics similar to their counterparts in industrial countries,
rather than being a distinct phenomenon (see Levenson and Maloney 1998).

The motivational responses from the joint ENEU/ENAMIN panel discussed in
table 4 show that at least two-thirds of those entering self-employment from
formal salaried employment report moving voluntarily, citing a desire for greater
independence or higher pay as the principal motive. This percentage remains
relatively unchanged even when the sample is restricted to those previously working
in firms with more than 50 employees. The results support Balan, Browning, and
Jelin's (1973) finding that being one's own boss is well regarded and that move-
ments into self-employment from salaried positions often represent an improve-
ment in job status. Of the moves from formal positions into self-employment
they studied, 57 percent were upward moves in job quality, 30 percent were
horizontal (which the authors argue is welfare improving because of the greater
independence), and only 11 percent were downward.

These results are also very close to those of Gottschalk and Maloney (1985),
who find that roughly 70 percent of U.S. job changes are voluntary. Put differ-
ently, if self-employment and contract work, given their common earnings differ-
entials, are close substitutes for formal salaried work, the implied rates of invol-
untary entry would be normal by the standards of a flexible labor market in an
industrial country.

The transitional evidence corroborates the motivational reports. Turnover rates
in the self-employment sector (and implicit tenure at 3.7 years) are far closer to
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those in the formal sector than to those in the other two informal sectors. As in
industrial countries, self-employment is not an entry occupation from school
(Aronson 1991), and there is little evidence that the self-employment sector serves
as a holding pattern for young workers. The V values from school are only one-
fifth, and from unemployment about one-half, of those entering formal salaried
employment. Transitions into self-employment from the other paid sectors occur
four to six years later than transitions into the other alternatives, including
formal salaried work (tables 1 and 2). The mean age of workers in the self-
employment sector is eight years higher than in the next closest sector. From
every paid sector the logit results reveal that the probability of moving into self-
employment is associated with greater experience (see table A-1).7

These patterns support the recent literature on liquidity constraints in indus-
trial countries, which dictates that there is a threshold level of financial and hu-
man capital necessary to start a business. This capital can be accumulated only
with time and work as a salaried employee (see Evans and Jovanovic 1989;
Aronson 1991; and Aroca and Maloney 1998). This situation is exacerbated in
developing countries. Balan, Browning, and Jelin (1973: 217) argue that, "First,
the man must accumulate capital. This is no easy matter when he has a manual
job and must provide for a large family, so it generally takes years to accumulate
enough capital. There must be sufficient funds not only to set up the business,
but also to keep it going during the months or years while it runs at a deficit ...
these kinds of capital requirements are modest enough, but the capital is not easy
to come by for the working classes of Monterrey or elsewhere in Mexico."

As with Evans and Leighton (1989), BalIn, Browning, and Jelin find that the
percentage of workers who enter self-employment is roughly constant across age
cohorts. Maloney (1998b) finds, again counter to the standard dualistic view, that
the share of the working population in self-employment behaves procyclically, sug-
gesting that entrepreneurs wait until better times before opening their businesses.
The fact that, regardless of destination, the less experienced are more likely to leave
self-employment is in line with the mainstream literature on firm dynamics, which
shows that younger firms (and, on average, less experienced workers) have higher
failure rates (see Jovanovic 1982 and Evans and Leighton 1989).

But what would compel workers to give up the ostensibly large benefits of the
formal sector? First, it may be that the decision process of the self-employed is
not fundamentally different from that of their counterparts in industrial coun-
tries, who also take on responsibility for medical insurance or saving for retire-

7. The negative quadratic term on experience in table A-1 (with the exception of the contract sector for
which it was never significant) is consistent with the findings of Brock, Evans, and Phillips (1986) for the
United States and makes transitions into self-employment negative in experience after 28 years. This suggests
that the sector is not primarily a haven for older workers who lose their jobs in the formal sector. The
likelihood ratios on the transition between the formal sector and self-employment indicate that those who
involuntarily left their previous job are more likely to end up self-employed than to stay in the formal
sector. The reverse dynamic appears to be just as strong: the significant likelihood and Z-statistics on the
involuntary interactive terms on the transition between self-employment and formal sector work suggest
that the formal sector acts as a safety net for failed entrepreneurs.
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ment that was previously covered by their employers. Second, because the cost of
benefits to employers reduces the wage component of remuneration in the formal
sector, a perceived value below that cost, as suggested in section II, would lead
workers to seek out jobs in the unregulated sector where remuneration is entirely
monetary. Third, Balan, Browning, and Jelin's (1973) interviews suggest that the
very legislation that is thought to induce rigidities into the labor market in fact
stimulates such turnover and encourages workers to leave salaried employment.
The paucity of openings for promotion on the rigid escalaf6n (career ladder) as
well as the ceiling on mobility opportunities for manual workers make self-
employment the remaining outlet for further advancement. These last two issues
suggest that, in contrast to the usual view, extant labor protections may make
formal sector work less desirable rather than less attainable.

This logic, which applies to all three informal sectors, is most compelling
where small-scale firms can offer remuneration that is comparable to that earned
in the formal sector-among workers with little education who are unlikely to
generate much firm-specific capital. The logit results show that workers become
less likely to leave formal employment for self-employment, or any other infor-
mal sector work, as their level of education increases. The available macro-level
evidence suggests that as the opportunity cost of being one's own boss rises with
labor productivity in the formal sector, the share of the labor force in self-
employment may decline from its present level. Employing cross-sectional data
from industrial countries and Latin America, Maloney (1999) finds a strong nega-
tive relationship between the share of the workforce in self-employment and in-
dustrial productivity.

Contract Work

The data cannot approach the level of institutional detail that many case stud-
ies offer on the contract sector, nor can the brief period examined establish whether
contract work is the result of a process of "deprotecting" workers who were
previously protected. However, contract work accounts for a relatively small
share of informal production (20 percent), suggesting that it is probably incor-
rect to generalize subcontracting relations to the informal sector as a whole. Fur-
ther, the similarities between contract work and self-employment, in particular
the common earnings differentials, suggest that common motivations may un-
derlie a worker's decision to engage in contract work and that the sector may not
represent inferior work.

There is no characteristic that raises the probability of leaving contract work
for salaried formal work as opposed to staying, and the Vs are symmetrical: there
seems to be little evidence of unidirectional graduation from contract work to
formal salaried work.' Given that those who move to contract work from formal

8. The logit results do not provide evidence of involuntary entrance. The fact that the joint impact of
the experience terms is negative for workers coming from formal salaried employment but is positive for
workers entering self-employment may suggest that the accumulation of capital is less necessary where the
subcontracting firm provides needed inputs.
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salaried employment are those with less education, it is possible that the low-
skilled laborer who prefers more independence or who might do better on com-
mission than in a factory would voluntarily move to contract work. The differen-
tials between the cost of benefits to firms and the value to workers offer a benign
interpretation of informal subcontracting as a way of reducing firms' costs: it
becomes a Pareto-improving trade in which contract workers gain the value of
benefits, while firms' costs of nonwage labor fall.

Roberts's (1989) interviews of workers in Guadalajara suggest that, given very
weak unions and low wages, informalization is not primarily a strategy for re-
ducing remuneration and worker control over production. "Market uncertainty
and the large number of income opportunities in the city mean that it is useful for
both employees and employers to have flexibility in allocating labor" (Roberts
1989: 48, emphasis added). The probabilities in table 5 suggest that contract
workers are less likely than other workers to become unemployed, leave the la-
bor force, go to school, or become unpaid workers. Therefore, turnover seems
unrelated to instability in employment itself. Instead, it may occur as workers
redefine themselves with rapid shifts in clientele: a self-employed worker who
takes on a short-term contract may suddenly appear to shift sectors.

More generally, it is possible that subcontracting may not so much avoid la-
bor legislation as it avoids inefficiencies in the law. Given the political difficulties
of taking on the anachronisms in the 70-year-old labor code, contract work may
represent less a threat to worker protections than a means to induce the flexibil-
ity necessary in a modern open economy that the data suggest is not obviously
detrimental to the workers involved.

Informal Salaried Employment and Entry into Work

Even if the self-employed benefit from being their own boss, the mainstream
view is that those who work for them are the worst off of the urban workforce:
salaried, yet without benefits. However, rather than being a stagnant group of
disadvantaged workers, the sector appears to serve primarily as the principal,
although not exclusive, port of entry for young, poorly educated workers mov-
ing into paid employment. The mean age of 29 is 5 years below that of formal
and contract workers, and 14 years below that of the self-employed. Table 5
shows a cluster of high mobility among school attendance, unpaid work, and, to
a lesser extent, unemployment, suggesting a pool of workers not yet tracked into
regular employment. Those leaving school and those who are unemployed show
disproportionate movement into unpaid labor (and, to a lesser extent, informal
salaried work). The extremely high Vs between school and unpaid work suggest
intermittent work at home or perhaps an apprenticeship before schooling is
completed.

Subsequently, unpaid workers move disproportionately into the informal sala-
ried sector. This suggests that while in school and just after completing school,
many individuals help out at the family business and eventually get paid. They
spend on average only two years doing this before moving onto other paid work.
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The brevity of tenure is the same as that found in Brazil by Sedlacek, Paes de
Barros, and Varandas (1995) and similar to the tenure of young workers in the
United States, where the median is only 1.4 years for workers 16 to 24 years old
and 3.4 years for workers 25 to 34 years old (U.S. Department of Labor 1992).
Even if this pattern of graduation from school to unpaid work to informal sala-
ried work to other modes of work represents the queuing that the dualistic litera-
ture might predict, the time spent in informal salaried work is not long.

If Hemmer and Mannel (1989) are correct that in many countries small infor-
mal enterprises train more apprentices and workers than the formal education
system and the mostly government job-training schemes together, these years to
a large degree may constitute continued schooling. Further, the symmetry of the
flows back into informal salaried employment from all three of the other sectors
suggests that the opportunities there are not considered uniformly worse than
those in the other sectors, nor is the likelihood on involuntary terms in the logit
regressions significant, implying that the sector is not primarily a safety net. The
logit results suggest that from every sector workers entering informal salaried
employment have less experience and schooling than other workers (see table
A- 1). Balan, Browning, and Jelin (1973: 132) provide one possible explanation:
"The first years in the labor force are ones for learning skills, 'shopping around,'
exploring alternatives ... Very few men ... held at age 25 the same job they had
ten years earlier."

The concentration among the very poor and uneducated again suggests the
low opportunity cost of leaving formal sector employment. The better-educated
workers push up the mean for schooling and wages in the formal sector (tables 1
and 2) and, from the logit results, are more likely to enter formal sector employ-
ment. They may not consider salaried employment in the informal sector compa-
rable, but those working menial or assembly-line jobs at less-well-paying formal
sector firms may.

IV. CONCLUSION

This article offers an alternative to tle traditional dualistic view of the interac-
tion between the formal and informal sectors and some supportive evidence from
observed patterns of transition between sectors. It argues that good reasons for
workers to prefer informal employment arise from the desirable characteristics
of the various subsectors, the inefficiencies in present labor codes, and the rela-
tively low levels of formal sector productivity in developing countries. It must be
stressed that the last two factors may be arguments for labor market reform to
the degree that they are affected by poorly designed institutions. However, the
frequent inferences of rigidities, segmentation, and distortion in the labor market
because of a large informal sector should probably be reconsidered. Both earn-
ings differentials and patterns of mobility indicate that much of the informal
sector is a desirable destination and that the distinct modalities of work are rela-
tively well integrated.
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Institutional rigidities may account for some fraction of the informal sector,
particularly during cyclical downturns. The period examined was a relatively
prosperous one in which minimum wages were not binding and union power
was weak. Efficiency wage arguments may accurately describe a subsegment of
the formal workforce. It is possible that the market is dualistic; however, the
good job/bad job division cuts across lines of formality. This article does not
deny the possibility of exploitive relations arising from subcontracting, despite
its plausible benefits for both parties. However, the informal sector is likely to
persist even in the absence of these effects.

APPENDIX. THE MULTINOMIAL LOGIT ANALYSIS OF
MOVEMENTS BETWEEN SECTORS

The second through sixth columns in table A-1 present the results of the mul-
tinomial logit analysis in the standard exponential form

PI = eX1,
PI,

where the vector , measures the degree to which an increase in worker charac-
teristic X (listed across the top of the table) increases the probability of a worker
going to sector j relative to the probability of staying in sector i. The worker
characteristics include experience, experience squared, and schooling. Because
these are often the factors included in Mincerian earnings equations, the real
wage in the initial period is included to ensure that the results do not reflect just
the wage effect. The interpretation of the coefficients of the first three variables is
therefore the impact of a rise in education or experience for a given level of
income. By the same logic, the wage term must be interpreted as the wage given
the first three variables, that is, earnings above or below what would be pre-
dicted by human capital, rather than as absolute income. Although the impact of
this measure of unobserved individual characteristics may have interesting inter-
pretations, the variable is included primarily to isolate the school and experience
effects. Because these regressions condition on the initial sector, which is likely to
result from a self-selection process on the part of the workers, they must be inter-
preted as such.

For workers who experience a spell of unemployment during the transition
between sectors across the five quarters, the survey tabulates whether they left
their previous jobs voluntarily. The binary variable takes the value 1 in the rela-
tively infrequent event of involuntary movement into unemployment and 0 oth-
erwise. This variable is included as well as the involuntary variable multiplied by
each of the four explanatory variables in the logit regressions. Cblumns 7 to 11
in table A-1 present the coefficients on these dummy and interactive effects of
involuntary separation. The signs and significance of these interactive coefficients,
both individually and as a block, show whether workers who were fired have
statistically different patterns of transition. In only four cases does the likelihood



Table Al. Multinomial Logit Analysis of Worker Characteristics Affecting Transitions between Sectors, Mexico, 1991-92

Likeli-
Involuntary interactive termsb hood

Workers' transitions Real Involuntary Real ratio
between sectors Constant Experiencea Experience2 Schooling wage job loss Experience Experience2 Schooling wage X2(S)

From self-employment toc
Informal salaried 1.27 -0.12 1.34E-03 -0.13 -12.44 628 9.54 -1.24E+00 -115 5,869 24.11

(3.45) (6.36) (4.40) (4.45) (3.31) (0.00) (0.00) (0.00) (0.00) (0.00) [0.00]
Formal salaried -0.77 -0.03 -1.91E-04 0.00 -1.68 7.18 -0.23 2.01E-03 -0.40 -0.98 21.62

(2.13) (1.47) (0.54) (0.07) (0.79) (2.38) (2.00) (1.01) (1.71) (0.04) [0.00]
Contract -0.97 -0.05 1.49E-04 -0.04 -0.09 -0.92 -0.17 3.39E-03 0.20 9.21 1.55

(2.06) (1.96) (0.33) (1.12) (0.08) (0.08) (0.97) (1.10) (0.47) (0.21) [0.91]

From informal salaried tod

Self-employed -2.19 0.06 -6.42E-04 0.01 17.77 -4.82 0.28 -3.56E-03 0.25 -11.83 4.80
(5.45) (2.48) (1.59) (0.15) (2.39) (1.58) . (1.55) (1.07) (1.06) (0.27) [0.44]

Formal salaried -0.70 -0.04 6.87E-04 0.02 23.53 5.04 -0.04 -7.97E-05 -0.39 -166 10.51
(2.18) (2.11) (2.07) (0.73) (3.77) (1.54) (0.25) (0.03) (1.42) (1.67) [0.62]

Contract -2.39 0.01 -5.OOE-04 -0.01 34.48 6.24 -0.16 6.26E-04 -0.33 -114 5.25
(4.63) (0.38) (0.74) (0.18) (4.49) (1.75) (0.75) (0.10) (1.06) (1.25) [0.39]

From formal salaried to,
Self-employed -2.66 0.07 -1.27E-03 -0.12 5.10 1.52 -0.02 1.28E-03 0.02 -21.23 29.15

(8.64) (3.79) (3.84) (4.90) (1.89) (1.20) (0.37) (1.09) (0.16) (0.98) [0.00]
Informal salaried 0.44 -0.09 9.29E-04 -0.22 -6.34 -0.46 0.05 -4.75E-04 0.05 5.91 8.86

1.70 (6.21) (3.48) (8.92) (1.51) (0.37) (0.75) (0.33) (0.37) (0.30) [0.12]
Contract -1.66 0.02 -1.22E-03 -0.19 8.98 -1.48 0.20 -2.85E-03 0.12 -56.78 1.86

(5.14) (1.11) (2.86) (6.53) (3.46) (0.68) (1.49) (0.95) (0.65) (1.22) [0.87]



From contract tof
Self-employed -1.97 0.02 0.05 -5.05 -6.03 0.17 0.54 -29.37 8.29

(1.47) (2.78) (1.29) (1.17) (1.29) (1.90) (1.39) (0.62) [.08]
Informal salaried -0.01 -0.01 -0.10 -19.34 -6.23 0.16 0.57 -17.49 4.84

(0.01) (1.43) (2.05) (2.63) (1.28) (1.75) (1.39) (0.34) [.30]
Formal salaried -0.33 -0.01 -0.03 2.77 -0.32 0.05 0.23 -72.01 3.72

(0.97) (1.21) (0.92) (1.36) (0.09) (0.71) (0.71) (1.52) [.44]

Note: The coefficients reflect how experience, experience 2, schooling, and the initial real wage affect the probability of moving from the initial sector to the terminal
sector relative to the probability of staying in the initial sector. Columns 7 to 11 present the dummy and interactive effect of involuntary separation from the previous
job (tabulated only if unemployed between jobs). The informal sector consists of workers in microenterprises with fewer than six workers. See table 2 for summary
statistics and definitions of the four sectors. Z-statistics are in parentheses. P-values are in square brackets.

a. Sign of the value of P + 2P- l EXP is that of experience with the exception of the transition from formal salaried to contract work.
b. Involuntary interactive dummies = 1 if involuntarily separated and unemployed. The likelihood ratio tests joint significance of interactive effects.
c. Number of observations is 2,503, pseudo R2 is 0.0540, X2 (27) is 238.341 [00], and log likelihood is 2,086.
d. Number of observations is 1,266, pseudo R2 IS 0.0296, %2 (27) is 90.26[00], and log likelihood is 1,477.
e. Number of observations is 5,377, pseudo R2 is 0.0397, X2 (27) is 281.92[00], and log likelihood is 3,409.
f. Experience 2 is never significant (at 10 percent) in the contract worker regressions and is dropped. Number of observations is 907, pseudo R2 is 0.0219, x2 (27) is

48.42[00], and log likelihood is 1,082.
Source: Author's calculations based on the Mexican National Urban Employment Survey.
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ratio confirm the significance of these terms as a block (at the 10 percent level),
but in no case does their inclusion substantially alter the initial parameters.
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Tax Incidence in Madagascar:
An Analysis Using Household Data

Stephen D. Younger, David E. Sahn, Steven Haggblade,
and Paul A. Dorosh

This article discusses tax incidence in Madagascar and asks who pays the taxes that
finance government spending. Its main concern is to identify the progressivity of differ-
ent taxes levied in Madagascar, based on the consumption and income patterns found in
the 1994 Enquete Permanente aupres des Menages, a nationally representative survey.
The results suggest that most taxes are progressive, meaning that wealthy households
pay proportionately more of these taxes relative to their expenditures than do poor
households. Two notable exceptions are taxes on kerosene and export duties on vanilla,
both of which are regressive. These results are consistent with those of a study of Ghana,
the only other comparable research on tax incidence in Africa. That study found taxes
on kerosene and cocoa exports to be the most regressive taxes in Ghana.

Making firm policy recommendations for tax reform would require an analysis of the
economic efficiency and administrative efficacy of different taxes to complement this
article's work on their equity implications. Nevertheless, the results suggest that the
movement away from trade taxes, especially export duties, and toward broadly based
value added or income taxes would be more equitable and more economically efficient.
The only legitimate impediment to such reforms in Madagascar is administrative, that
is, the government's ability to collect different taxes effectively. Although administrative
efficiency may be a problem for value added or income taxes, taxes on petroleum prod-
ucts (except kerosene) are highly progressive and provide a good tax handle.

Maintaining fiscal balance is central to any adjustment effort. The most success-
ful adjustment programs in Africa and elsewhere have quickly and permanently
eliminated fiscal deficits, while many other attempts to reestablish macroeco-
nomic control have foundered on an inability to match expenditures to revenues.
Despite this generally accepted maxim, many critics of adjustment programs have
expressed concern that fiscal stabilization will hurt the poor. Most of that litera-
ture has focused on expenditure reductions and their likely impact on poor house-
holds. The report produced by Cornia, Jolly, and Stewart (1987) for the United
Nations Children's Fund is the most famous example (Sahn, Dorosh, and Younger
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1996 contest many of their arguments). Even though tax increases have received
much less attention (Younger 1996 is an exception), similar concerns about how
tax reform affects poverty and inequality are relevant. When governments change
the structure of taxation, who suffers the incidence of those taxes?

This question is especially pertinent in Africa, where interest in reforming taxes
takes two directions. First, the ratio of tax revenue to gross domestic product
(GDP) is low in Africa (except for countries with large mineral royalties), often no
more than 10 or 12 percent of GDP. Thus there is a need to raise overall revenue.
Second, many tax systems in Africa are very distortionary, concentrating on trade
taxes while neglecting direct taxes and broad-based indirect taxes, such as a value
added tax (VAT). To some extent, both of these problems reflect deeper structural
issues. Tax handles for broad-based taxes are limited in economies with small
formal sectors that are dominated by the public sector. Further, formal sector
enterprises and workers are often politically powerful and thus able to lobby
against their own taxation.

The situation in Madagascar is typical of these general patterns. Tax revenues
fell steadily during the past 20 years, while expenditures remained constant (with
the exception of a sharp decline in 1981), leaving a substantial and growing fiscal
deficit. At the same time, trade taxes continue to account for more than half of
Madagascar's tax revenue, significantly distorting incentives. Thus, like many
African countries, Madagascar needs to increase its tax revenue and do so in a
less distortionary way.

Policymakers interested in tax reform must consider tax incidence. This article
begins to address that issue for Madagascar. We use household income and ex-
penditure data from the Enquete Permanente aupres des Menages (EPM; Govern-
ment of Madagascar 1994), a nationally representative survey of 4,500 house-
holds conducted from April 1993 to April 1994 by the Institut National de la
Statistique (INSTAT 1995). We use these data to determine which households are
likely to pay certain taxes. We then judge the progressivity of the tax based on
whether paying households are from the lower or upper ends of the expenditure
distribution.

I. TAX REFORM IN MADAGASCAR

During most of the 1980s Madagascar maintained relatively low budget defi-
cits as part of its stabilization and structural adjustment efforts. But since 1988,
and especially after 1990, the fiscal deficit has widened considerably, threatening
macroeconomic stability and prospects for economic growth. The share of gov-
ernment expenditures in GDP rose from 16.7 percent in 1990 to 19.7 percent in
1993, before falling back to 17.6 percent in 1995. Over the same period govern-
ment revenues fell from 11.8 percent to only 8.3 percent of GDP (table 1). Thus by
1995 Madagascar's fiscal deficit stood at 9.3 percent of GDP.

Trade taxes account for more than half of Madagascar's government revenue,
and fluctuations in trade tax revenues explain most of the variation in total gov-



Table 1. Central Government Budgetary Revenue in Madagascar, 1978 and 1988-95
(percentage of GDP)

Type of revenue 1978 1988 1989 1990 1991 1992 1993 1994 1995

Tax revenue 12.7 10.5 8.8 9.4 6.8 8.7 8.2 7.7 8.1
Taxes on net income and profits 2.6 1.5 1.1 1.5 1.3 1.3 1.6 1.7. 1.2
Taxes on property 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Taxes on domestic goods and services 3.5 2.8 2.5 2.2 1.7 2.7 2.2 2.2 2.1
Taxes on foreign trade 6.3 5.8 5.0 5.5 3.8 4.5 4.5 3.7 4.6

Import duties 4.4 4.6 3.9 4.7 3.1 4.0 4.0 3.5 4.3
Import duties on petroleum - 0.3 0.2 0.1 0.2 0.6 0.9 0.2 0.6

Export duties 1.9 1.3 1.2 0.8 0.7 0.5 0.2 0.2 0.3
Other taxes 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Nontax revenue 0.7 0.3 0.5 0.7 0.4 0.3 0.4 0.5 0.2
Total budgetary revenue 13.4 10.7 9.3 10.1 7.2 9.0 8.6 8.2 8.3
Nonbudgetary revenue 3.0 2.3 1.9 1.7 1.3 0.8 1.1 0.1 0.0
FNUPa 3.0 2.0 1.3 0.8 0.5 0.8 0.2 0.1 0.0
Export duties including FNtuP, 4.9 3.3 2.5 1.7 1.2 1.3 0.4 0.3 0.3
Total trade taxes including FNupi 9.3 7.8 6.4 6.4 4.3 5.2 4.7 3.8 4.6
Nontrade taxes 7.1 5.2 4.9 5.4 4.2 4.6 5.1 4.5 3.7
Total revenue 16.4 13.1 11.3 11.8 8.5 9.8 9.7 8.3 8.3

- Not available.
a. FNUp is the Fonds National Unique de Perequation, the export price stabilization fund.
Source: World Bank (1984, 1986, 1991); International Monetary Fund data.
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ernment revenue in the past two decades. In the late 1970s, when world prices of
Madagascar's major exports-coffee, vanilla, and cloves-were high, export tax
revenues, including revenues of the export price stabilization fund, Fonds Na-
tional Unique de Perequation (FNUP), surged, helping to finance an ill-fated pub-
lic investment push (the investir a outrance policy). Import tax revenues also
increased as imports of capital and intermediate goods rose, so that trade taxes
reached 9.3 percent of GDP in 1978. World prices of Madagascar's exports fell in
the early 1980s, however, and trade tax revenues also declined, necessitating
large cuts in government expenditures to reduce budget deficits. Later in the
decade the government liberalized marketing and eliminated most export taxes
on all crops, except vanilla, as part of an overall trade reform designed to pro-
mote exports. These lower tax rates together with a decline in world prices of
exports reduced export tax revenues from 5.0 percent of GDP in 1987 to 0.3
percent in 1995 (table 1).

Explicit export taxes represented only part of the total taxation on export
crop producers. In most years prior to 1994 Madagascar maintained foreign
exchange controls that forced exporters to surrender their foreign exchange earn-
ings at the official exchange rate, while limiting importers' access to foreign ex-
change. Excess demand for foreign exchange at the official exchange rate led to a
parallel market. Exporters were thus implicitly taxed through the overvalued
exchange rate, with the premium in the parallel market approximating this im-
plicit tax.' These implicit taxes on coffee producers significantly raised the total
rate of taxation. The system of fixed producer prices and government-controlled
marketing resulted in generally large, but variable, rates of effective taxation on
exports and wide fluctuations in FNUP revenues.

Government efforts to raise tax revenues through other channels have not
been effective. Nontrade tax revenues have declined along with export tax rev-
enues, from 5.4 percent of GDP in 1990 to only 3.7 percent in 1995. Recent
efforts to reform the tax system have shifted focus from sales taxes and turnover
taxes to a VAT, which was instituted in 1994. In theory, the advantage of a VAT is
that it is less distortionary than turnover taxes, which essentially tax intermedi-
ate purchased inputs twice: first, when the firm purchases intermediate goods
and, second, when the firm sells final goods. Likewise, the VAT is in theory more
efficient than import tariffs, which raise the domestic price of imported goods,
thus protecting import-substituting industries. In contrast, a uniform VAT.taxes
both the value added content of imports and the value added in domestically
produced goods at the same rate.

Madagascar's VAT differs from a uniform nondistortionary VAT in two respects:
many import tariffs remain, and most domestic production escapes the VAT. Thus

1. A better measure of the indirect tax rate on exporters is the difference between an equilibrium real
exchange rate and the actual official real exchange rate (Krueger, Schiff, and Valdes 1988). Dorosh, Bernier,
and Sarris (1990) use this methodology to calculate that Madagascar's total tax on coffee producers in
1981-87 averaged 77.5 percent of the border price measured at the equilibrium exchange rate, with the
indirect tax from exchange rate distortions equaling 49.3 percent.
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in 1995 total revenues from the VAT on domestic value added equaled only 232.6
billion Madagascar francs (FMG)-only about 8 percent of value added in
Madagascar's formal sector. Officially, however, the VAT rate was 25 percent. In
contrast, the average import tariff (calculated as total import tariffs divided by
the c.i.f. value of imports) was 23 percent, whereas the VAT on imports equaled
10.9 percent of the c.i.f. value of imports.

II. METHODOLOGY

In general terms, a tax transfers real purchasing power from households to the
government. The incidence of the tax refers to who pays the tax in real terms,
that is, whose real purchasing power falls when the government imposes the
tax. Taxes are said to be progressive if poorer households pay a proportionately
smaller share of the tax than do wealthy households, relative to some measure of
overall welfare, usually income or expenditures. Taxes are regressive if the oppo-
site is true and neutral if tax shares are equal to overall income or expenditure
shares.

In this study we use household expenditures (per capita) rather than income as
our welfare measure. We do this for two reasons. Practically, households tend to
report their expenditures more accurately than they report their incomes. They
have less incentive to hide expenditures than income (from the enumerator and
from family members). Theoretically, the life-cycle/permanent-income hypoth-
esis suggests that expenditures are a more stable representation of a household's
long-term welfare than is income, because households try to smooth their expen-
ditures given income fluctuations over time. As a result, expenditures reflect house-
holds' own estimates of their permanent income over time and are thus a better
proxy for their long-term welfare.

Statutory and Economic Incidence

Since the work of David Ricardo economists have understood that the entities
that are legally required to pay a tax are not necessarily those that suffer a reduc-
tion in real purchasing power from imposition of the tax. They may successfully
shift the tax onto other households. Governments in developing countries col-
lect most taxes from firms, but firms do not suffer reductions in purchasing
power. Either the households that own them do, or firms shift the taxes onto
their customers or suppliers by changing prices. For example, it is standard to
assume that if an industry is competitive, then a tax on its product will be passed
onto consumers through a price increase equal to the tax rate. In contrast, a tax
on a firm's profits probably falls mostly on the firm's owners. The other com-
mon example is avoiding a tax by changing one's pattern of consumption or
income. For instance, households that have high elasticities of demand for gaso-
line can avoid paying a tax on gasoline consumption by switching to substitutes
with little loss in welfare, while those with an inelastic demand cannot do the
same so easily.
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The economic incidence of a tax refers to where the reduction in real purchas-
ing power falls, while the statutory incidence refers to who is legally required to
pay the tax. Clearly, it is the economic incidence that is of interest in any analysis
of how taxes affect poverty and inequality. Unfortunately, it is often much easier
to identify the statutory incidence. Here, we examine economic incidence, but in
doing so we must rely on strong assumptions. For direct taxes we assume that the
factors producing the associated incomes pay the taxes. Thus wage workers pay
the withholding tax on wage income, business owners pay the tax on their firm's
profits, and so on. This assumption is equivalent to assuming that households
supply the associated factors completely inelastically so that they cannot shift the
tax. Selden and Wasylenko (1992) defend this assumption on the grounds that,
while restrictive, it often produces results similar to those of more sophisticated
models, but at a substantially lower cost in terms of time and effort.

For indirect taxes we assume that households that consume the taxed items
pay the associated taxes. Thus smokers pay taxes on tobacco, households that
use kerosene for lamps pay taxes on kerosene, and so on. There are, however,
two exceptions to this general rule, made largely because of the controversy that
surrounds two types of taxes. For gasoline taxes no one doubts that direct con-
sumption of gasoline is highly concentrated in the upper end of the expenditure
distribution. Yet critics of gasoline taxes argue that the secondary impact of such
taxes is regressive because an increase in gasoline prices gives rise to increases in
other prices, especially transport, on which poor people depend more than rich
people. To include this effect, we assume that the gasoline tax falls on both direct
consumers of gasoline and on consumers of public transport. Still, this adjust-
ment is only partial, because it does not include the effects of the tax when trans-
port is an intermediate product.

Import duties are the other type of tax that is difficult to manage. Household
surveys do not ask whether goods consumed are imported or not, so we cannot
directly identify consumers of imports. Rather, we assume that the prices of all
goods for which imports are a large share of the market go up by the amount of
the tariff when it is imposed. Thus those who pay the tax are consumers of the
good, whether it is imported or produced domestically. But the full payment does
not go to the government. A share of the benefits from the import duty goes to
protected local producers who can charge a higher price for their output. Thus
the cost to consumers is not equal to the government's revenue.

We describe our tax calculations in greater detail in appendix A. Data prob-
lems call for some caution in interpreting results. Total household consumption
is substantially underreported in the EPM survey, which may be due to under-
reporting (by households) or to undervaluing consumption from own produc-
tion. In addition, the total value of taxes paid by households in the survey is
lower than revenues reported by the Ministry of Finance. For example, the value
of the VAT, income tax, and vanilla tax reported in the survey is three-quarters or
more of government revenue. In contrast, this figure is only 56 percent for ex-
cises on alcohol and tobacco, probably reflecting underreporting of consump-
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tion. Import taxes on food and consumer products, excluding petroleum, are
roughly equal in the survey and in the national accounts. But despite the good
correspondence of consumer products, we do not capture the import taxes paid
on intermediate inputs and raw materials.

Conceptual Methods for Evaluating Tax Incidence

A general method for studying tax incidence is to test for "welfare dominance"
(Yitzhaki and Slemrod 1991). Yitzhaki and Slemrod construct concentration
curves-diagrams that are similar to Lorenz curves in that they align households
from the poorest to the wealthiest along the horizontal axis and the cumulative
proportion of taxes paid along the vertical axis. Yitzhaki and Slemrod then prove
that for any social welfare function that favors an equitable distribution of in-
come, changing the tax structure by slightly reducing taxes on good x and in-
creasing those on good y by just enough to keep total revenues constant will
improve social welfare when x's concentration curve is everywhere above y's.2 In
this case we say that taxing x dominates taxing y (or x dominates y). The intu-
ition is straightforward. If poorer households tend to consume less of a particular
good, say gasoline, and more of another, say food, then reducing taxes on food
and raising taxes on gasoline will improve the distribution of welfare. Yitzhaki
and Slemrod refer to this as "welfare dominance," making an analogy to the
concept of second-order stochastic dominance in the finance literature. The
concentration curve for food is above that for gasoline because poorer house-
holds account for a larger share of total food consumption than gasoline
consumption.

In addition to comparing the concentration curves for different taxes, it is also
insightful to compare each tax's concentration curve to two benchmarks: the
Lorenz curve for expenditures and the 45-degree line. A tax whose concentration
curve is below the Lorenz curve for expenditures is progressive, and a tax whose
concentration curve is above the Lorenz curve is regressive.3 As the tax's concen-
tration curve approaches the 45-degree line, it becomes extremely regressive, as
in a head tax.

Statistical Tests

Unlike many other works in the field (including Yitzhaki and Slemrod 1991),
we use statistical tests to determine whether one concentration curve is every-
where above another. In particular, we use Davidson and Duclos's (1997)
variance-covariance estimator for the ordinates of two possibly dependent con-

2. Technically, the argument also requires that the efficiency consequences of the tax change be at least
neutral, that is, that the efficiency of the allocation of resources not worsen with the change. This condition
is more difficult to identify in practice, but we will assume that it is satisfied in our discussion.

3. A referee pointed out that this definition of progressivity is less stringent than the one usually found
in public finance textbooks: that the marginal tax rate exceed the average tax rate everywhere. Because we
are working with cumulative tax payments, it is possible for the marginal rate to fall below the average
rate in some ranges and still be progressive by our definition.
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centration curves to test for differences in these ordinates (see appendix B). This
procedure involves testing for differences at a finite number of ordinates, thus
restricting the range of the dominance test. Here, we use 20 evenly spaced ordi-
nates, so that our conclusions are valid for the range 0.05-0.95.

Typically, researchers who apply statistical methods to test for differences be-
tween the ordinates of two concentration curves at several abscissa use t-tests.
They reject the null hypothesis of nondominance when one of the ordinates dif-
fers statistically in the direction of dominance and none of the other pairs differs
statistically in the opposite direction (see, for example, the recent article by Gouveia
and Tavares 1995). Howes (1996) uses both theoretical and simulation argu-
ments to show that this procedure probably rejects the null too frequently, espe-
cially when the concentration curves cross. He argues that we can only be sure of
the probability of a type I error (that is, the size of the test) if we reject the null
hypothesis when the difference in the ordinates of the two curves is nonzero for
every ordinate tested (and when the difference is of the same sign).

By using more careful statistical procedures, we reduce the power of the test so
that we often do not reject the null. When the dominance tests are inconclusive,
we can draw conclusions only by being more specific about the importance of
each household in the social welfare function. To do this, we rely on cardinal
measures of inequality. (Recall that if one distribution is welfare dominant over
another, then the first will be preferred to the second under any social welfare
function that favors progressivity.) For example, if we rank taxes by the Gini
coefficients for their concentration curves, we will always have an ordering, but
it comes at a price: by comparing Gini coefficients for different concentration
curves, we implicitly accept the social welfare function of the Gini formula. An-
other welfare function might yield a different ordering. Yitzhaki (1983) provides
a middle ground between the normative generality (and consequent indetermi-
nacy) of the welfare-dominance approach and the precision (and lack of norma-
tive generality) of the Gini coefficient. He shows that an extended Gini coeffi-
cient can adjust the weight given to poorer households and thus better depict
how more progressive social welfare functions would rank different taxes. The
coefficient is defined as:

(1) G(v) = -v [cov(e,[1 - F(y)]( ')) / e], v > 1

where e measures households' payment of a tax, F(y) is the cumulative distribution
of all households ranked from the poorest to the richest, e is the mean of e, and v
is a parameter that affects the weighting of each point on the Lorenz curve. In
particular, G(2) yields the traditional Gini coefficient, while values of v greater
than 2 yield measures that give greater weight to poorer households. Thus by cal-
culating the extended Gini coefficient for increasing values of v, we can gain a sense
of how a wide range of increasingly progressive social welfare functions rank the
value of a given tax. We calculate Ginis for values of v from 1.01 to 10, in incre-
ments of 0.5. If all pairs of extended Ginis are significantly different in the same
direction, then we conclude that one tax "Gini dominates" the other. This concept
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clearly is not as general as the ordinal measure, but the implied policy conclusion is
similar, even if based on cardinal measures.

Finally, we examine the sensitivity of our results to the choice of household
equivalence scale. Much recent poverty literature argues that this choice is arbi-
trary and that any method of adjusting household incomes for differences in
household size and composition reflects the researcher's value judgment more
than an empirically testable scale (Deaton and Muellbauer 1980, 1986; Lanjouw
and Ravallion 1995; Browning 1992; Blundell and Lewbel 1991; and Coulter,
Cowell, and Jenkins 1992). Previous empirical research has shown the impor-
tance of the judgments made regarding equivalence on measures of inequality,
particularly the range of cardinal measures, but also ordinal measures represented
by the Lorenz curve (see, for example, Cutler and Katz 1992; Sahn, Younger,
and Simler 1997). In this article we add to those findings by testing the sensitivity
of the dominance tests and the extended Ginis to two single-parameter character-
izations of the money metric of equivalent income: we set the elasticity with
respect to household size initially to 1.0 (the per capita measure) and then to 0.5.

Sensitivity to Assumptions about Tax Incidence

Because concentration curves are based on cumulative shares of the consump-
tion of a particular commodity, they are not sensitive to errors in the assump-
tions we make. about the amount of tax paid per unit of the good consumed as
long as the error is the same across households. Such errors are proportional to
consumption and thus cancel the share of consumption from both the numerator
and the denominator. The same is true of the actual tax rate that applies. If we
want to consider the incidence of taxes on several different goods at once, how-
ever, then errors in the assumptions about taxes matter, because we add the
actual taxes (not a ratio) across commodities. For example, suppose that we
undervalue by 50 percent the taxes that households pay for alcohol consump-
tion. The concentration curve for taxes on alcohol is not affected because each
household's share of total consumption (and therefore total calculated taxes)
remains the same. But problems would arise if we added the tax on alcohol to the
tax on tobacco and checked the incidence of the two together. Because the esti-
mated alcohol tax is too low, its weight in the composite commodity comprising
alcohol and tobacco is also too low, and the concentration curve for the two
together, which is a weighted average of the individual curves, will be weighted
too little by the concentration curve for alcohol and too much by the curve for
tobacco.

In the case of taxes that fall on many goods, such as the VAT, such problems
are unavoidable. Still, we prefer to keep the taxes as disaggregated as possible to

avoid the potential errors that composite goods present. In particular, we make
no attempt to judge the overall progressivity of the entire tax system. Instead, we
stick to individual taxes.

Another problem'we face is that households misreport their consumption, es-
pecially of alcohol and tobacco. If underreporting is correlated with household



Table 2. Dominance Results for Taxes in Madagascar, 1994

(O = 1)
Value Gasoline Transport

45-degree Expen- Petro- added via Auto- and Gaso-

Variable line Vanilla Kerosene ditures Imports leum tax Alcohol transporta Excises Tobacco Wages mobile gasolineb line'

45-degree line D D D D D D D D D D D D D

Vanilla X X X X X

Kerosene X D D D D D D D D D D D D

Expenditures X D D D D D D D D D

Imports X D D D D D D D D

Petroleum X 
D D D D

Value added tax X 
D D D D

Alcohol 
D D D D

Gasoline via
transporta 

D D D D

Excises 
D D D D

Tobacco 
D D D

Wages
Automobile
Transport and

gasolineb
Gasolinec

Note: D indicates that we reject the null hypothesis in favor of dominance, that is, the item in the column dominates the item in the row. X indicates that we reject the null

in favor of crossing. The elasticity with respect to household size, 0, is set at 1.0.

a. Gasoline via transport refers to the part of the direct tax on gasoline that falls on users of public transport.

b. Transport and gasoline refers to the combined impact of the direct tax on gasoline and the indirect tax on users of public transport.

c. Gasoline refers to the direct tax on gasoline.
Source: Calculated from Government of Madagascar (1994).
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expenditures (over the welfare measure), then our results will be biased. For ex-
ample, if wealthier households consume more alcohol than poorer households,
but they do not report their consumption, perhaps because consuming more than
a small amount is frowned on, then our estimate of the tax incidence will be too
regressive. A similar problem occurs with tax evasion. We are applying statutory
tax rates to observed income and expenditure patterns. But wealthier people may
be better at avoiding taxes, especially direct taxes, so that our estimated inci-
dence will be too progressive.

III. RESULTS

For the most part the results based on the dominance testing and extended
Ginis give similar results.4 Table 2 summarizes the results of statistical tests of the
null hypothesis that the concentration curves for two taxes are equal and that
they are equal to the expenditure Lorenz curve. Recall that welfare dominance
means that a slight increase in the dominant tax, offset by a slight reduction in
the dominated tax, will improve social welfare for any welfare function that
favors a more equitable distribution of expenditures. Put another way, the domi-
nant tax is more progressive than the other.

The two most important taxes in Madagascar are import taxes (duties and
tariffs) and the VAT. The VAT is progressive, while import duties are not, although
we cannot reject the null hypothesis that they have the same concentration curves
(figure 1 and table 2). However, we cannot reject the null because of one insig-
nificant t-statistic (at 0.05). Tests based on the extended Ginis do reject the null
(extended Ginis are listed in table 3). Thus, at first appearance, reforming the tax
structure by moving away from import duties and toward the VAT may have a
positive, albeit small, impact on the after-tax distribution of welfare in Madagas-
car. But our analysis has not captured an important difference between these two
taxes. We have assumed that import duties increase the price of all goods of the
same type, whether imported or not, so that buyers of those goods suffer the
incidence of the tax. The offsetting increase in real purchasing power does not go
entirely to the government, however. Local producers receive part of the increase
because the import protection allows them to charge higher prices. Under the
VAT, however, all of the benefits go to the government. While we cannot be sure
of the incidence of all the benefits of import taxes, it is reasonable to assume that
the benefiting firms are owned by households at the upper end of the expenditure
distribution. So, the net effect of the import duties is even less progressive than
this analysis indicates, meaning that a shift from import taxes to the VAT is likely
to be even more progressive than figure 1 suggests.

The other indirect taxes in Madagascar are excise duties on specific products:
alcohol, tobacco, automobiles, and petroleum products (figures 2 and 3). The

4. Ordinate estimates and standard errors for tax concentration curves are given in appendix C. Ordinate
estimates, their standard errors, and t-statistics for differences between each transfer and the Lorenz curve
are available from the authors.
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Figure 1. Concentration Curves for Import Duties and the Value Added Tax in
Madagascar, 1994
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coricentration curves for excise taxes on tobacco and alcohol are statistically
indistinguishable from the concentration curve of the VAT but dominate that of
import taxes. Taxes on automobiles are more progressive than import duties, the
VAT, and other excise taxes (table 2). Taxes on direct consumption of gasoline are
also more progressive than all other taxes except automobile duties. Neverthe-
less, most gasoline is consumed as an intermediate input to other services, pre-
domiriantly transport. We try to capture at least part of this indirect impact by
assuming that gasoline accounts for 20 percent of the cost of intracity and inter-
city transport. (That is the input-output coefficient for petroleum in the transport
sector.) We then assume that part of the gasoline tax falls on users of public
transport, and we construct a concentration curve for that part of the tax, as well
as one for the combined effect of direct purchases of gasoline and indirect pur-
chases through public transport (figure 3). The results show that even the tax on
public transport is progressive (although less so than the direct consumption of
gasoline), mostly because it is concentrated among urban households. The com-
bined tax (transport and gasoline) dominates both the VAT and import taxes.



Table 3. Extended Gini Coefficients for Taxes in Madagascar, 1994
Value Gasoline Transport

45-degree Kero- Expen- Petro- added via Auto- and
Li, line Vanilla sene ditures Imports leum tax Alcohol transporth Excises Tobacco Wages mobile gasoline' Gasolined

1.5 0.000 0.0711 0.1915 0.3283 0.3429 0.4138 0.4538 0.4911 0.4813 0.4972 0.5017 0.6698 0.7646 0.8559 0.8700
2.0 0.000 0.1551 0.2838 0.4569 0.4795 0.5092 0.5911 0.6496 0.6561 0.6707 0.6861 0.8482 0.8923 0.9638 0.9701
4.0 0.000 0.4353 0.4369 0.6347 0.6624 0.6230 0.7426 0.8132 0.8437 0.8502 0.8770 0.9679 0.9755 0.9956 0.9973

10.0 0.000 0.6650 0.5759 0.7589 0.7801 0.7157 0.8278 0.8967 0.9273 0.9267 0.9485 0.9929 0.9942 0.9963 0.9969

a. A parameter that affects the weighting of each point on the Lorenz curve.
b. Gasoline via transport refers to the part of the direct tax on gasoline that falls on users of public transport.
c. Transport and gasoline refers to the combined impact of the direct tax on gasoline and the indirect tax on users of public transport.
d. Gasoline refers to the direct tax on gasoline.
Source: Calculated from Government of Madagascar (1994).
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Figure 2. Concentration Curves for Alcohol, Tobacco, and Automobile Excises
in Madagascar, 1994
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Thus policymakers can rest assured that taxes on gasoline are not falling dis-
proportionately on the poor. Rather, they are quite progressive. In contrast, taxes
on kerosene, widely used as a fuel for lighting and cooking, are regressive. To the
extent that it is both technically and practically feasible, it would be preferable to
concentrate duties on gasoline and to reduce duties on kerosene. This result is
similar to those in Younger (1996) and Yitzhaki and Lewis (1996).

The last two taxes we examine are the direct tax on wage earnings and the
export duty on vanilla (figure 4). The tax on wages, which makes up a little less
than half of direct taxes (the rest comes from corporations), is highly progressive,
as we would expect, because it falls entirely on workers in the formal sector. For
vanilla duties, even though the concentration curve is well above all others, we
find no statistical difference between it and the concentration curves for other
taxes and between it and the Lorenz curve. This finding is due to the small num-
ber of vanilla producers in the sample, 103, which makes rejection of the null
difficult. Statistical comparisons of the extended Ginis support this view (table
4). By this criterion vanilla taxes are more regressive than many other types of
taxes, particularly excises and taxes on wages and salaries. But the statistical
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Figure 3. Concentration Curvesfor Petroleum Excises in Madagascar, 1994
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comparisons still fail to show that vanilla taxes are regressive or that they are
more regressive than the VAT or import duties. If we had a larger sample, we
would expect to see that vanilla producers, who are rural farmers, are not as
wealthy as the population in general. Thus the government's movement away
from export duties probably has a positive distributional impact.

Next we examine the extent to which the results presented above are sensitive
to the scale factor used in adjusting household incomes. The results continue to
show that most of the taxes we examine are progressive (tables S and 6). Like-
wise, the general ordering of the taxes does not depart dramatically from that
generated when we used the per capita equivalence unit, although there are fewer
cases of dominance. This lack of sensitivity to household scale is unusual. As
discussed, most other studies found that their results were not at all robust to size
elasticity. One possible explanation is that the taxes we study in this article are
not designed to be correlated with household size, while transfer payments stud-
ied in other articles usually are. Thus our results are less sensitive to household
scaling than others found in the literature.

Finally, the extended Gini comparisons of progressivity are even more robust
to assumptions about adjusting income for household size. In fact, there are only
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Figure 4. Concentration Curves for Vanilla Duties and Wages
in Madagascar, 1994
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four differences in the pair-wise comparisons of progressivity when using the
different equivalence units. Not only do the Ginis imply a clearer ordering of the
progressivity of different types of taxes, but the results are less sensitive to differ-
ent equivalence scales.

IV. CONCLUSIONS

The progressivity of the taxes we examine is striking. In Ghana, the only other
African country for which we have a comparable analysis, the broad-based con-
sumption taxes are neutral, and the income tax, while progressive, is less so than
in Madagascar. This contrast is all the more impressive given the high concentra-
tion of per capita consumption in Madagascar. (Madagascar's Gini for per capita
expenditures is 0.48 compared with 0.36 for Ghana.) It is interesting to note that
the only regressive taxes in Madagascar, those on kerosene and (probably) agri-
cultural exports, are also the regressive taxes in Ghana.

Our analysis informs the debate on tax reform in Madagascar in several ways.
First, economists usually argue that tax reform should shift the tax structure



Table 4. Gini Dominance Results for Taxes in Madagascar, 1994
(O = 1)

Value Gasoline Transport
45-degree Kero- Expen- Petro- added via Auto- and

Variable line Vanilla sene ditures Imports leum tax Alcohol transport' Excises Tobacco Wages mobile gasolineb Gasoline'

45-degree line D D D D D D D D D D D D D

Vanilla D D D D D D D D

Kerosene D D D D D D D D D D D D

Expenditures D D D D D D D D D
Imports D D D D D D D D D
Petroleum D D D D
Value added tax D D D D D
Alcohol D D D D

Gasoline via
transporta D D D D

Excises D D D D
Tobacco D D D D

Wages D

Automobile
Transport and

gasolineb
Gasoline'

Note: D indicates that we reject the null hypothesis in favor of.dominance, that is, the item in the-column dominates the item in the row.-X indicates that we reject the null
in favor of crossing. The elasticity with respect to household size (0) is set at 1.0.

a. Gasoline via transport refers to the part of the direct tax on gasoline that falls-on users of public transport.
b. Transport apd gasoline refers to the combined impact of the direct tax on gasoline and the indirect tax on users of public transport.
c. Gasoline refers to the direct tax on gasoline.
Source: Calculated from Government of Madagascar (1994).



Table 5. Dominance Results for Taxes in Madagascar, 1994
(e = 0.5)

Value Gasoline Transport
45-degree Kero- Expen- Petro- added via Auto- and

Variable line Vanilla sene ditures Imports leum tax Alcohol transporta Excises Tobacco Wages mobile gasolineb Gasolinec

45-degree line X D D D D D D D D D D D D D
Vanilla X X X
Kerosene X D D D D D D D D D D D D
Expenditures X D D D D D D D D D
Imports X D D D D D D D D
Petroleum X X X D D D D
Value added tax D D D D
Alcohol
Excises D D D D
Gasoline via

transporta D D D D
Tobacco D D D D
Wages
Automobile
Transport and

gasolineb
Gasolinec

Note: D indicates that we reject the null in favor of dominance, that is, the item in the column dominates the item in the row. X indicates that we reject the null in favor of
crossing. The elasticity with respect to household size (O) is set at 0.5, which is near the lower end of scales found in the literature.

a. Gasoline via transport refers to the part of the direct tax on gasoline that falls on users of public transport.
b. Transport and gasoline refers to the combined impact of the direct tax on gasoline and the indirect tax on users of public transport.
c. Gasoline refers to the direct tax on gasoline.
Source: Calculated from Government of Madagascar (1994).



Table 6. Gini Dominance Results for Taxes in Madagascar, 1994
(H = 0.5)

Value Gasoline Transport

45-degree Kero- Expen- Petro- added via Auto- and

Variable line Vanilla sene- ditures Imports leum tax Alcohol transporta Excises Tobacco Wages mobile gasolineb Gasolinec

45-degree line D D D D D D D D D D D D D

Vanilla X D D D D D D D

Kerosene X D D D D D D D D D D D D

Expenditures D D D D D D D D D

Imports D D D D D D D D D

Petroleum D D D D

Value added tax D D D D

Alcohol D D D D

Excises D D D D

Gasoline via
transporta D D D D

Tobacco D D D D

Wages
Automobile
Transport and

gasolineb
Gasoline'

Note: D indicates that we reject the null in favor of dominance, that is, the item in the-column dominates-the item in the row. X indicates that we reject the null in favor of

crossing. The elasticity with respect to household size (0) is set at 0.5, which is near the lower-end of scales found in the literature.

a. Gasoline via transport refers to the part of the direct tax on gasoline that falls on users of public transport.
b. Transport and gasoline refers to the combined impact of the direct tax on gasoline and the indirect tax on users of public transport.
c. Gasoline refers to the direct tax on gasoline.
Source: Calculated from Government of Madagascar (1994).
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toward broad-based taxes, such as a VAT or income tax, on economic efficiency
grounds. In industrial countries such taxes tend to be less progressive than other
more specific taxes concentrated on luxury goods, because their breadth of cov-
erage, which makes them less distortionary, also brings their distribution close to
the overall income or expenditure distribution. In Madagascar, however, that is
not the case. Both the VAT and the tax on wage and salary income are progres-
sive. At first sight this result is comforting for those who favor a move to the
traditional broad-based taxes. But it also reveals that these taxes are not nearly
as broad-based as they are in an industrial economy, because the formal sector,
to which they apply, is relatively small in Madagascar. Although the taxes are
progressive, they may be more distortionary than is typically supposed.

Import duties are less progressive than the VAT, although not dramatically so,
probably because the formal sector produces few goods that are not also im-
ported, so the tax bases for the two are not as different as one might expect. This
does not mean that the two can be substituted, however. Import duties still dis-
tort incentives, favoring a closed economy. Also, some of the benefits of import
duties go to local firms, or more precisely, their owners, who are almost surely
from the top end of the income distribution, whereas all of the benefits of a VAT

go to the government, whose expenditures are probably more progressive.
The'export duty on vanilla has the highest concentration curve, yet we cannot

reject the null of equality between it and all other taxes or between it and the
expenditure distribution. This indeterminate result is likely due to the small num-
ber of producers in our sample. Yet the striking shape of the concentration curve
offers tentative support for reductions in export duties on equity grounds. Of
course, to the extent that Madagascar enjoys substantial market power in the
world market for vanilla, there may be an optimum export duty on vanilla that
helps to keep world prices high by restricting Madagascar's supply to the market.
But the loss of market share to other exporters, especially Indonesia, casts doubt
on the degree of market power that Madagascar really has.

Finally, taxes with narrow bases are concentrated in three areas in Madagas-
car: petroleum duties, export duties, and "sin" taxes on alcohol and tobacco.
The major rationale for these taxes is that they provide good tax handles, even if
they are distortionary. There is also an argument in favor of using these taxes to
discourage consumption of alcohol and tobacco for health reasons, and petro-
leum products for environmental reasons. Because taxes on alcohol and tobacco
are progressive, it is difficult to criticize them, and there is not much policy inter-
est in reducing them. The petroleum taxes are much more controversial, with the
controversy focusing on their purported adverse effect on distribution. Our re-
sults suggest, however, that taxes on gasoline are highly progressive, even after
including the indirect impact on public transport. For these products, then, the
critics are mistaken, and the government should consider gasoline taxes as an
attractive possibility for further revenue increases. The same cannot be said of
kerosene, however. Used primarily for cooking and as a source of light in house-
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holds that do not have electricity, a duty on kerosene is the one clearly regressive
tax in Madagascar.

It is important to remember that progressivity is not the only measure of a
good tax. Policymakers must also consider the tax's impact on economic effi-
ciency (distortions to the allocation of resources), its administrative efficacy
(whether it is a good tax handle), and, of course, the utility of corresponding
government expenditures. Nevertheless, progressivity does matter, not least at a
political level, where arguments that a tax hurts the poor are often more persua-
sive than considerations of economic and administrative efficiency. Our results
should contribute to the debate over policy reform in Madagascar.

APPENDIX A. CALCULATION OF HOUSEHOLDS' TAX PAYMENTS

This appendix describes our calculations of indirect and direct taxes in greater
detail.

Indirect Taxes on Expenditure Items

Table A-1 lists the expenditure items included in the EPM survey and indicates
which indirect taxes we have assumed are included in purchasing these items. To
estimate the tax base for each tax, we first assume that:

* The VAT is levied on the c.i.f. value of imports plus all import duties paid.
* Import duties and tariffs are levied on the c.i.f. value of imports.
* Commodity-specific excises are levied on the c.i.f. value of imports (if the

goods are imported) or the value of domestic sales.
* There is an untaxed retail markup on all expenditure items.

We then apply the rate shown in the table to the calculated base. We calculate
the retail markup from a 1995 input-output table for Madagascar, using the
ratio of retail and wholesale services to the sum of domestic sales plus imports.
We then use the appropriate industry's ratio for each product in the expenditure
survey.

Results for single-item taxes are not sensitive to errors in the percentages we
use because the concentration curves are calculated as ratios. But for multi-item
taxes (import duties and the VAT), errors across items with different tax rates
could change the incidence calculations.

Other Indirect Taxes

The only other indirect tax we examine is the export duty on vanilla. We apply
the duty rate (25 percent) to each household's sales of vanilla (in Madagascar
francs) to estimate its tax payments for vanilla exports. This assumes that farm-
ers pay only a part of the total duty, equal to their share in the total price of
vanilla, that is, they share the tax incidence with middlemen who buy their va-
nilla output and sell it to the Vanilla Marketing Board. As with expenditure
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Table A-1. Assumed Taxes on Expenditure Items in Madagascar
(percent)

Value
Expenditure item Import duties added tax Others

Adults' clothing 50 20
Children's clothing 50 20
Underwear 50 20
Cloth for clothing 50 20
Accessories 50 20
Other clothing 50 20
Sewing materials 50 20
Adults' shoes 50 20
Children's shoes 50 20
Electricity 0 20
Candles 0 20
Water 0 20
Kerosenea 0 0 FMG133 per liter
Natural gas 0 0 FMG50 per kilo
Candles 0 20
Water 0 20
Furniture 0 20
Household accessories 0 20
Household linen 0 20
House furnishings 0 20
Household appliances 40 20
Kitchen appliances 40 20
Cooking appliances 40 20
Glassware 40 20
Kitchen utensils 40 20
Household utensils 40 20
Home maintenance products 0 20
Home maintenance tools 0 20
Other home maintenance 0 20
Sports and cultural events 0 20
Hotels, vacations 0 20
Radios and videocassette recorders 40 20
Cameras 40 20
Sports equipment 40 20
Other durable equipment 40 20
Books, magazines, and newspapers 0 20
Leisure accessories 0 20
Medicine 10 0
Personal care articles 50 20
Automobiles 50 50 15
Motorcycles 40 50
Bicycles 20 20
Gasoline and lubricants 0 0 FMG480 per liter
Transportation in cities 0 20 FMG20 of FMG480 per

literb
Intercity transportation 0 20 FMG20 of FMG480 per

liter'
Mail and telecommunications 0 20
Watches 40 20
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Table A-1. (continued)
Value

Expenditure item Import duties added tax Others

Jewelry 0 20
Education and training fees 0 20

All foods except those listed below 0 0
Milled rice 30 0
Rice flour 30 0
Wheatc 20 0
Other cereals 20 0
Cheese 30 0
Other dairy products 30 0
Peanut oil 20 0
Coconut oil 20 0
Soybean oil 20 0
Butter 20 0
Margarine 20 0
Lard 20 0
Marinated or salted vegetables 40 20
Other canned vegetables 40 20
Jams and jellies 40 20
Canned fruits 40 20
Canned meats 40 20
Canned fish 40 20 -

Other canned food 40 20
Condensed or powdered milk 40 20
Baby food 0 20
Fruit juice 50 20
Syrup and soda 50 20
Bottled water 50 20
Meals in restaurants 0 20

Rum 50 20 170
Beer 50 20 70
Wine and liquor 50 20 120
Cigarettes 50 25 60
Parakay (chewing tobacco) 0 15
Chairsd 0 20
Tablesd 0 20
Bedsd 0 20
Other furnitured 0 20
Sewing machined 40 20
Gas stored 40 20
Refrigeratord 40 20
Televisiond 40 20

a. There was no excise tax on kerosene in 1994. In order to say something about the incidence of the
kerosene duty that came later, we have used the 1996 duty per liter, deflated by the proportion that the
gasoline duty increased from 1994 to 1996.

b. For transport we assume that 20 percent of the cost is due to taxes on petroleum products.
c. Includes wheat in bread.
d. For durable items we use 10 percent of the value of the items owned, found in section 11, part B,

rather than the expenditure information in section 8.
Source: Calculated from Government of Madagascar (1994).
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taxes, this assumption does not affect the concentration curve for vanilla duties,
but it probably underestimates the nominal amount that farmers pay.

Direct Taxes

The only direct tax included in this article is the income tax on wages. We
have assumed that only workers who are employed by the public sector or for-
mal enterprises pay income taxes on their wages and benefits (question 13, sec-
tion 4, part B responses 1 or 2, and analogously for other jobs). We use the 1994
tax tables to be consistent with the nominal value of salaries earned in those
years.

APPENDIX B. CALCULATION OF THE ESTIMATOR

This appendix presents the estimator that we use for the covariance matrix of
the ordinates of two concentration curves that may be dependent. Davidson and
Duclos (1997) develop the estimator, and our exposition depends almost entirely
on their work.

Let X and Y be two jointly distributed random variables, and let F be the
marginal distribution of Y. For our purposes we can think of Y as the variable
that measures household welfare (such as per capita income) and X as a tax. Let
p = [p(l),p(2), ... p(k)] be a vector of abscissa on the x-axis of a Lorenz or con-
centration curve, and define yp(,) as the expected value of X given that Y is in the
lower p(j) quantile of its distribution. Then, an estimator of the ordinate for a
concentration curve at p(j) is P(i)[ryp(,) I ], where ypK(,) = E[X I F( Y) < p(j)], that is,
the expected value of X (the tax) conditional on the household being found in the
lowest p(j) quantile of the income distribution. Note that r, is just the mean value
of the tax for all households. If we repeat the same argument for another tax, say
W, and another welfare variable, Z, and we define 5p(,) = E[W I F(Z) < p(j)], then we
have p(j)[8p()/ 81] as an estimator for the ordinate of W's concentration curve, and
, = P(i)[(yp(,) / yi) - (8 p,y, / 6,)] is the difference between the two at abscissa p(j).

For our work Y and Z are always the same variable, such as per capita income.
Both the standard errors for each ordinate and the difference between them

depend on the joint distribution of:

(B-1) co = [ p(1)yp(,)(1),..-, p(k)Yp(k)(k), yi, P(1)8p(i)(1),..., p(k)8p(k)(k), 811T-

Using Gaussian kernel estimates (see, for example, Silverman 1986, ch. 3) for the
conditional means Yp(k) and 5p(k), Davidson and Duclos prove that N4.5(6e- 0o) is
asymptotically normal with mean zero and an asymptotic covariance matrix that
can be estimated without knowledge of the population distribution. We have
used the same estimators here.

Finally, Davidson and Duclos note that, by a result in Rao (1973: 388-89), we
can generate the covariance matrix for X by pre- and post-multiplying co's covari-
ance matrix with the Jacobian for X with respect to the vectors y and 5. Formally,
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let 0 = [yp(l),. .. , 715 5p(,), ... . 81]T, and let ax' = [S(y) I S(8)] be the Jacobian for co's

covariance matrix, where

-p(1) 2
7i17

(B-2) S =
1 p'k)

- -p(k) 2°
71 7

and S(8) is defined similarly. Then the k by k matrix (o1 ax, is the cova-
riance matrix for X. ' i

APPENDIX C. ORDINATE ESTIMATES AND STANDARD ERRORS FOR TAX

CONCENTRATION CURVES IN MADAGASCAR, 1994

This appendix presents estimates of the ordinates and standard errors of the
concentration curves used in this paper.

(Tables begin on the following page)



Table C-1. Ordinate Estimates
Value Gasoline Transport

45-degree Kero- Expen- Petro- added via and
Ordinate line Vanilla sene ditures Imports leum tax Alcohol transport, Excises Tobacco Wages. *Auto gasolinei Gasoline'

0.05 0.050 0.000 0.018 0.007 0.006 0.012 0.006 0.001 0.002 0.001 0.002 0.000 0.000 0.00.0 0.000
0.10 0.100 0.032 0.037 0.019 0.018 0.025 0.014 0.009 0.004 0.006 0.003 0.000 0.000 0.000 0.000
0.15 0.150 0.054 0.059 0.034 0.030 0.040 0.024 0.016 0.008 0.010 0.006 0.000 0:000 0.000 0.000
0.20 0.200 0.071 0.085 0.052 0.046 0.056 0.035 0.022 0.016 0.016 0.011 0.000 0 000 0.000 0.000
0.25 0.250 0.085 0.123 0.072 0.066 0.082 0.049 0.032 0.026 0.023 0.017 0.003 . 0.000 0.000 0.000
0.30 0.300 0.1511 0.156 0.095. 0.085 0.104 0.065 0.041 0.034 0.030 0.022 0.003 0.000 0.000 . 0.000
0.35 0.350 0.155 0.194 0.119 0.109 0.129 0.083 0.053 0.042 0.039 0!030 0.003 0.015 0.000' 0.000
0.40 0.400 0.164 0.231 0.146 0.135 0.154 0.101 0.077 0.057 0.056 0.040 0.006 0.015 0.000 0.000
0.45 0.450 0:234 0.271 0.176 0.163 0.181 0.122 0.094 0.073 0.071 0.054 0.016 0.015 0.000 0.000.
0.50 0.500 0353 0.314 0.208 0.193 0.210 0.145 0.115 0.090 0.087 0.067 0.020 0.015 0.000 0.000
0.55 0.550 0.415 0.360 0.242 0.224 0.240 0.171 0.129 0.112 0.107 0.091 0.024 0.022 0.002 0.001
0.60 0.600 0.502 0.406 0.280 0.259 0.271 0.200 0.147 0.134 0.129 0.115 0.030 0.022 0.002 0.001
0.65 0.650 0.594 0.4ss 0.323 0.301 0.305 0.232 0.173 0.175 0.157 0.146 0.038 0.022 0.003 0.001
0.70 0.700 0.713 0.504 0.369- 0.350 0.340 0.265 0.210 0:205 0.193 0.180 0.055 0.022 0.014 0.007
0.75 0.750 0.842 0.567 0.422 0.400 0.382 0.302 0.248 0.240 0.231 0.219 0.071 0.025 0.014 0.007
0.80 0.800 0.854 0.625 0.481 0.463 0.421 0.350 0.305 0.297 0.289 0.277 0.103 0.059 0.014 0.007
0.85 0.850 0.906 0.686 0.550 0.538 0.465 0.409 0.361 0.353 0.357 0.355 0.163 0.114 0.025 0.014
0.90 0.900 0.910 0.749 0.635 0.627 0.512 0.495 0.459 0.492 0.4ss 0.452 0.235 0.202 0.044 0.022
0.95 0.950 0.936 0.838 0.747 0.741 0.602 0.611 0.599 0.629 0.597 0.596 0.376 0.295 0.062 0.085
1.00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

a. Gasoline via transport refers to the part of the direct tax on gasoline that falls on users of public transport.
b. Transport and gasoline refers to the combined impact of the direct tax on gasoline and the indirect tax on users of public transport.
c. Gasoline refers to the direct tax on gasoline.
Source: Calculated from Government of Madagascar (1994).



Table C-2. Standard Errors
Value Gasoline Transport

45-degree Kero- Expen- Petro- added via and
Ordinate line Vanilla sene ditures Imports leum tax Alcohol transport' Excises Tobacco Wages Auto gasolineb Gasoline'

0.05 0.000 0.001 0.002 0.000 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000
0.10 0.000 0.017 0.003 0.001 0.001 0.004 0.001 0.003 0.001 0.001 0.001 0.000 0.000 0.000 0.000
0.15 0.000 0.020 0.004 0.001 0.001 0.006 0.002 0.003 0.001 0.002 0.001 0.000 0.000 0.000 0.000
0.20 0.000 0.023 0.005 0.001 0.002 0.008 0.002 0.004 0.002 0.002 0.002 0.000 0.000 0.000 0.000
0.25 0.000 0.024 0.006 0.002 0.002 0.012 0.003 0.005 0.003 0.003 0.003 0.001 0.000 0.000 0.000
0.30 0.000 0.035 0.007 0.002 0.003 0.015 0.004 0.006 0.004 0.003 0.003 0.001 0.000 0.000 0.000
0.35 0.000 0.035 0.009 0.003 0.003 0.018 0.005 0.007 0.005 0.004 0.004 0.001 0.008 0.000 0.000
0.40 0.000 0.035 0.010 0.004 0.004 .0.022 0.006 0.010 0.006 0.006 0.005 0.003 0.008 0.000 0.000
0.45 0.000 0.042 0.012 0.004 0.005 0:025 0.007 0.012 0.008 0.006 0.006 0.007 0.008 0.000 0.000
0.50 0.000 0.052 0.013 0.005 0.005 0.029 0.008 0.014 0.009 0.008 0.007 0.007 0.008 0.000 0.000
0.55 :0.000 0.057 0.015 0.006 0.006 0.034 0.009 0.015 0.011 0.009 0.009 0.007 0.011 0.002 0.001
0.60 0.000 0.061 0.016 0.006 0.007 0.038 0.011 0.017 0.012 0.010 0.011 0.007 0.011 0.002 0.001
0.65 0.000 0.064 0.018 0.007 0.008 .0.043 0.012 0.019 0.016 0.012 0.013 0.008 0.011 0.002 0.001
0.70 0.000 0.060 0.020 0.008 0.009 0.048 0.014 0.024 0.018 0.014 0.015 0.010 0.011 0.008 0.004
0.75 0.000 0.055 0.022 0.009 0.010 0.053 0.016 0.027 0.021 0.017 0.018 0.011 0.012 0.008 0.004
0.80 0.000 0.054 0.024 0.010 0.011 0.059 0.018 0.032 0.026 0.020 0.021 0.015 0.029 0.008 0.004
0.85 0.000 0.047 0.026 0.012 0.012 0.065 0.021 0.038 0.030 0.024 0.025 0.023 0.044 0.015 0.009
0.90 0.000 0.047 0.028 0.013 0.013 0.071 0.024 0.046 0.040 0.029 0.029 0.029-. 0:067 0.023 0.012
0.95 0.000 0.043 0.030 0.014 0.014 0.083 0.029 0.056 0.049 0.034 0.034 0.041 0.094 0.031 0.047
1.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

a. Gasoline via transport refers to the part of the direct tax-on gasoline that falls on users of public transport.
b. Transport and gasoline refers to the combined impact of-the direct tax on gasoline and the indirect tax on users of public transport.
c. Gasoline refers to the direct tax on gasoline.
Source: Calculated from Government of Madagascar (1994).
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Genuine Savings Rates in Developing Countries

Kirk Hamilton and Michael Clemens

Augmented measures of savings and wealth in the national accounts are critical to
conceptualizing and achieving sustainable development. After developing the theory of
genuine savings-traditional net savings less the value of resource depletion and envi-
ronmental degradation plus the value of investment in human capital-this article pre-
sents empirical estimates for developing countries. These calculations account for re-
source depletion and carbon dioxide emissions, using consistent time series data for
1970-93. The empirical evidence shows that levels of genuine savings are negative in a
wide range of countries, particularly in Sub-Saharan Africa, and that these countries are
being progressively impoverished. Increasing the coverage of natural resources and pol-
lutants in our calculations would reduce the estimated levels of genuine savings overall.
The use of genuine savings measures suggests a series of policy questions that are key to
sustaining development. These are also explored, specifically the extent to which mon-
etary and fiscal policies, exports of exhaustible resources, stronger resource policies,
and pollution abatement measures boost genuine savings rates. For policymakers, link-
ing sustainable development to genuine savings rates means that there are many pos-
sible interventions to increase sustainability, from the macroeconomic to the purely
environmental.

However defined, achieving sustainable development necessarily entails creating
and maintaining wealth. Given the centrality of savings and investment in eco-
nomic theory, it is surprising that the effects of depleting natural resources and
degrading the environment have not, until recently, been considered in measure-
ments of national savings. Augmented measures of savings and wealth in the
national accounts are critical to conceptualizing and achieving sustainable devel-
opment, which was a prime motivation for publishing Expanding the Measure
of Wealth (World Bank 1997).

Valuing depletion and degradation within a national accounting framework is
an increasingly viable proposition, both as a result of the significant progress made
in techniques of valuing environmental resources (for a recent example, see Free-
man 1994) and as a result of the expanding foundation that theoretical develop-
ments are placing under the methods of "green" national accounting (Weitzman
1976, Hartwick 1990, Maler 1991, and Hamilton 1994, 1996). The first cross-
country application of these greener accounting methods to the measurement of
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net savings appears in Pearce and Atkinson (1993), who combine published esti-
mates of depletion and degradation with standard national accounting data to
calculate true savings for 20 countries. According to this measure many countries
appear to be on unsustainable paths because their gross savings are less than the
sum of conventional capital depreciation and natural resource depletion.

Enlarging the concept of net savings to include the depletion of natural resources
is a reasonable way to extend traditional savings concepts. The depletion of a
natural resource is, in effect, the liquidation of an asset and therefore should not
appear as a positive contribution to net income or net savings. Although minor
technical issues remain, the methods of valuing the discovery, depletion, and growth
of commercial natural resources in the context of the System of National Accounts
(SNA) are now well developed (Hamilton 1994 and Hill and Harrison 1994).

More problematic is the valuation of environmental degradation. While United
Nations guidelines for environmental accounting favor valuation according to
the cost of restoring the environment to its state at the beginning of the account-
ing period-the maintenance-cost method-theoretical approaches suggest that
the marginal social costs of pollution are a more correct basis for valuing emis-
sions into the environment (United Nations 1993 and Hamilton 1996).

After developing the theory of genuine savings, this article presents empirical
estimates for developing countries. These calculations account for resource deple-
tion and carbon dioxide emissions using consistent time series data for 1970-93.
The article concludes with a discussion of the policy issues raised by greener
national accounting.

I. GENUINE SAVINGS: A FORMAL MODEL

The notion of genuine savings is presented briefly and informally in Hamilton
(1994) and Pearce, Hamilton, and Atkinson (1996). This section provides a more
rigorous development using a model that, although extremely simple, identifies
the adjustments to savings measures that must be made to account for natural
resources, pollutants, and human capital. Sustainable development is defined to
be, as in Pezzey (1989), nondeclining utility.

We assume a simple closed economy with a single resource used as an input to
the production of a composite good that may be consumed, invested in produced
assets or human capital, or used to abate pollution, so that F (K,R,N) = C + K +
a + m, where K is physical capital, R is resource use, N is human capital, C is
consumption, Kis investment in physical capital, a is pollution abatement expen-
ditures, and m is investment in human capital (current education expenditures).
The function q(m) transforms education expenditures into human capital that
does not depreciate (and can be considered as a form of disembodied knowl-
edge), so that N= q(m).' Labor is fixed and therefore factored out of the produc-
tion function.

1. Investing in human capital is a type of endogenous technical progress. See Weitzman and Lofgren
(1997), who deal with exogenous technical change.
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Pollution emissions are a function of production and abatement, e = e(F, a),
and pollutants accumulate in a stock X such that X = e - d(X), where d is the
quantity of natural dissipation of the pollution stock. The flow of environmental
services B is negatively related to the size of the pollution stock, so that B = a(X),
ax < 0. Resource stocks S grow by an amount g, are depleted by extraction R so
that S = g(S) - R, and are assumed to be costless to produce. The utility of con-
sumers is assumed to be a function of consumption and environmental services,
U = U(C,B). There is a fixed pure rate of time preference r.

Following Hartwick (1990), new green national accounting aggregates are
defined on the basis of an intertemporal optimization problem. Wealth, W, is
defined to be the present value of utility on the optimal path. It is assumed that a
social planner wishes to maximize wealth as follows:

max W = | U(C,B)e rsds subject to:
K =F-C-a-m

X =e-d
S =-R+g
N = q(m).

The current-value Hamiltonian function, which is maximized at each point in
time, is given by,

(1) H= U+yKK+yXX+ySS+yNN

where YK, YX, YS, and YN are, respectively, the shadow prices (in utils) of capital,
pollution, resources, and human capital. Deriving the first-order conditions for a
maximum, the Hamiltonian function may be written as

H = U(C,B) + UC[K- (1 - be)FR(R - g) - b(e - d) + q/qI

where b is the marginal cost of pollution abatement. These Hamiltonian equali-
ties hold because we assume the economy is on an optimal trajectory. Hamilton
(1996) shows that b is precisely equal to the marginal social cost of pollution
emissions and is therefore also equal to the level of the Pigovian tax on emissions
required to maximize welfare. The term beF can thus be interpreted as the effec-
tive tax rate on production as a result of the emissions tax. So, although we
started with an optimal growth problem, the prices that result are those that
would prevail in a competitive economy with a Pigovian tax on pollution. Note
as well that llq' is the marginal cost of creating a unit of human capital.

Since S = g - R, X = e - d, and N = q, the bracketed expression in the second
term of the right side of the Hamiltonian is equal to the change in the real value
of all assets in this simple economy, where human capital is valued at its mar-
ginal creation cost, pollution stocks are valued at marginal abatement costs, and
natural resources are valued at the resource rental rate, FR, net of the effective tax
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rate on production associated with pollution emissions. Therefore the bracketed
expression also serves to define genuine savings, G,

(2) G -= K- (1 - beF)FA(R - g) - b(e - d ) + qlq'.

For nonliving resources g is equal to zero, and for "pure" cumulative pollutants
d is also zero.

Genuine savings consists therefore of investment in produced assets and hu-
man capital, less the value of depletion of natural resources and the value of
accumulated pollutants. As shown in Hamilton (1997),

(3) UcG=W=rW-U.

Expression 3 implies the following: negative genuine savings at a point in time
means that future utility must be less than current utility over some period on the
optimal path. In other words, negative genuine savings serves as an indicator of
nonsustainability. This expression also implies that Hicksian income, the maxi-
mum amount of produced output that could be consumed while leaving total
wealth instantaneously constant, is given by

(4) NNP = C + K- (1 - beF)FR(R - g) - b(e - d) + q/q'.

Asheim (1994) points out that prices observed in the marketplace will gener-
ally differ from those required to support a sustainable (constant-utility) path.
However, Asheim is working with a model in which the optimal path is not
sustainable. He uses the model of Dasgupta and Heal (1979), in which fixed
technology, exhaustible resources, and a fixed pure rate of time preference lead
to an economy where welfare declines asymptotically to zero along the optimal
path. For this economy the maximal sustainable path is supported by the Hartwick
rule (Hartwick 1977): genuine savings are set to be identically zero at each point
in time, and as a result utility is constant. Within the confines of the fixed-
technology model, Asheim's point stands.

For a suitable specification of the human capital accumulation function, the
model used in this article is one in which the optimal path is sustainable. Even if
resources are exhaustible and pollution stocks do not dissipate, the endogenous
technical progress inherent in human capital formation will yield an optimal path
along which utility rises asymptotically to a positive maximum value. The inter-
esting question for this model concerns divergences between observed "real world"
prices and theoretical shadow prices on the optimal path. Hamilton, Atkinson,
and Pearce (1998) argue that policy distortions in a typical economy lead to
overextraction of natural resources and excess pollution emissions. Under these
conditions it can be shown that real world resource rents exceed their optimal
levels, as do marginal pollution damages. More efficient resource and environ-
mental policies will reduce this bias and also increase genuine sayings.
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The current model can easily be extended to include foreign trade and depre-
ciation of produced assets. If produced capital depreciates at a percentage rate
equal to 6, then the accounting identity for these assets becomes

K=F-C-a-m-6K

where K now measures net investment.
Turning to foreign trade, net foreign assets, A, accumulate as a result of ex-

ports, E, and decumulate with imports, M. For a fixed international rate of re-
turn, i, therefore, the asset accounting identity is

A = iA + E - M.

Under these assumptions the measure of Hicksian income, NNP, for an open
economy is given by

NNP = C + K+ E -M + iA -(1- bel.)FR(R -g) - b(e - d) + q/q'.

The first six terms in this expression are precisely the standard measure of
NNP. An expanded conception of the asset base implies that the standard NNP
should be adjusted by deducting net depletion of natural resources and the mar-
ginal damages from net accumulation of pollution and by adding investments in
human capital.

Vincent, Panayotou, and Hartwick (1997) show that for a small resource-
exporting economy, taking international prices as given, NNP should include the
present value of future capital gains on resource exports. Hamilton (1997) ar-
gues that given the long-term flat-to-declining trend in real resource prices (at
least for subsoil resources), this potential annuity can be considered to be zero. It
was precisely the unwarranted presumption that prices of resource exports would
continue to rise that led many natural resource exporters into difficulty in the
1980s.

The treatment of education and pollution abatement expenditures requires
more elaboration. Hamilton (1994) essentially argues that current education ex-
penditures are not consumption and therefore should be included in savings.
Defining net marginal resource rents as n _ (1 - bep)FR, NNP can be defined as

(5) NNP=GNP-6K-a-n(R-g)-b(e-d)+qlq'-m

where GNP is gross national product.

But l M q )M llq .

Since llq' is the marginal cost of creating a unit of human capital, and
mlq is the average cost, expression 5 suggests that the value of investments in
human capital should be greater than current education expenditures (under the
usual assumptions about convexity) and that these current expenditures can there-
fore serve as a lower-bound estimate of the investment in human capital.
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Expression 5 says that pollution abatement expenditures, a, are essentially
intermediate in character and should be deducted in measuring genuine savings.
In practice, most current abatement expenditures are already treated as interme-
diate inputs in standard national accounting.

Finally, it is important to present the formula for calculating genuine savings
from real data. For produced asset depreciation 8K, net marginal resource rental
rate n, and marginal social cost of pollution o, this is given by,

(6) G = GNP - C - 8K - n(R -g) - a(e - d) + m.

Here, GNP - C is traditional gross savings, which includes foreign savings,
while GNP - C - 8K is traditional net savings. Since carbon dioxide is the only
pollutant considered in what follows, beF can be assumed to be close to zero, so
the adjustment to net resource rents (1 - beF) can safely be assumed to be near 1,
while dissipation, d, is assumed to be small relative to emissions, e.2

Net natural growth of living resources (R - g) is not added to genuine savings
when it is positive, but net depletion (that is, when R > g) is deducted. Although
this will bias the results against sustainability, Vitousek and others (1986) esti-
mate that less than 33 percent of standing forests are merchantable. Empirical
examination of regions where growth exceeds harvest reveals a number of heavily
forested countries (including Bolivia, Central African Republic, Republic of Congo,
and Guyana), where valuing net growth at current unit rents would equal 20-50
percent of GNP. A clear dichotomy is at work: all of the timber in net depletion
countries is merchantable, by definition, while probably less than one-third is
merchantable in net growth countries. It is likely that mechanically adding net
forest growth to GNP and savings would implicitly include the growth of many
uneconomic trees (those with zero rental value).

II. MEASURING RESOURCE DEPLETION AND ENVIRONMENTAL DEGRADATION

Building on the theory of green national accounting, this article provides a
first set of calculations of genuine savings from a consistently derived and rea-
sonably comprehensive time series data set on resource depletion and carbon
dioxide emissions. Previous studies, such as Repetto and others (1989), Sadoff
(1992), and Kellenberg (1995), deal with particular countries in depth. The cal-
culations presented here necessarily trade off some amount of accuracy against
wider coverage.

Data availability limits the adjustments to savings measures to the following:
valuing resource rents for nonrenewable resources, valuing depletion of forests
beyond replacement levels, and valuing the marginal social costs of carbon diox-
ide (CO2) emissions.

2. Carbon dioxide has an atmospheric residency time of 200 years, or a dissipation rate of roughly 0.5
percent a year. For an average growth rate in emissions of 5 percent a year, therefore, the equilibrium ratio
of dtoeis 1/11.



Hamilton and Clemens 339

The basic approach to calculating resource rents for nonrenewable resources is
to subtract country- or region-specific average costs of extraction from the world
price for the resource in question, all expressed in current U.S. dollars. Many world
prices were derived from World Bank (1993): where multiple markets-for ex-
ample, London and New York-are reported, a simple average of these market
prices serves as the world price. So, for minerals the total resource rents are calcu-
lated as the world price minus mining costs minus milling and beneficiation costs
minus smelting costs minus transport to port minus "normal" return to capital.
Cost data are derived from U.S. Bureau of Mines (1987).

For crude oil, unit rents are calculated as the world price minus lifting costs.
These lifting costs were estimated based on data from the Inter-American Devel-
opment Bank (IDB 1981), International Energy Agency (IEA 1994b, 1995c, 1995d,
1996), Jenkins (1989), Sagers, Kryukov, and Shmat (1995), and Smith (1992).

Natural gas, although its international trade has soared in recent years, cannot
yet be said to possess a single world price. A world price was estimated by aver-
aging free-on-board prices from several points of export worldwide, after which
the unit rents were calculated like those for oil. Production costs were taken from
Adelman (1991), Cornot-Gandolphe (1994), IEA (1995d),Julius and Mashayekhi
(1990), Khan (1986), Liefert (1988), Mashayekhi (1983), and Meyer (1994).

For hard coal a world price was calculated by combining data on steam and
coking coals after adjusting for differences in heat content and quality. A world
price for lignite was obtained by analyzing national-level differences in prices
between hard coal and lignite in various countries and estimating a similar pro-
portion of values to hold true with respect to the world price for hard coal. Unit
rents for both hard coal and lignite were then calculated as for oil. Coal produc-
tion costs were taken from Bhattacharya (1995), Doyle (1987), IEA (1994a, 1995b,
1995d, 1995e,), Tretyakova and Heinemeier (1986), and World Bank data.

For forest resources only rent on the portion of wood production that exceeds
the country's mean annual increment in commercial wood mass was subtracted
from savings. A price for the wood of each country was calculated based on the
proportions of fuelwood, coniferous softwood, nonconiferous softwood, and tropi-
cal hardwood found in total annual production. Representative world prices were
used for each type of wood, and a price for fuelwood was estimated using World
Bank data. Unit rents were calculated by subtracting average unit harvest costs
from the world price.

There are several further points to note about this methodology:

* From a theoretical viewpoint depletion estimates depend on scarcity rents,
which should be measured as price minus marginal cost of extraction
(including a normal return to capital). In practice, data on marginal
production costs are almost never available, and practitioners (as evidenced
by the green national accounting literature) fall back on using average ex-
traction costs. This tends to overstate calculated resource rents and hence
to understate genuine savings.
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* Countries may or may not be selling their natural resources for internal
consumption at world market prices, although they have good incentives to
do so. Moreover, the use of uniform world prices tends to overstate rents
for countries with lower-grade resources.

* Extraction costs are measured at a fixed point in time, which differs from
country to country and resource to resource according to the availability of
data. Extraction costs are held constant (in real terms) during 1970-94.
World prices vary over time, leading to corresponding variations in calculated
rental rates.

* If the extraction cost data are region- rather than country-specific, the
regional cost structure is applied to all of the producing countries in the
region.

* Rents on minerals are generally viewed as accruing to the resource owner
for the production of the crude form of the material in question, typically
an ore. In practice, most mineral operations are vertically integrated to a
considerable extent, and the only price and cost data are for refined forms
of the materials. Measuring resource rents as described above for these
vertically integrated mineral operations therefore implicitly ascribes to the
resource rent any excess returns to capital for the milling and refining stages.

Table 1 presents the calculated average rental rates for several resources. The
table also shows which cost components, subject to data availability, went into
the calculation of rental rates. In most (but not all) cases an explicit rate of return
on capital appears as a cost component. Missing cost components lead, of course,
to overestimates of resource rents. In line with the formal green national ac-
counting methods of the preceding section, the country-specific unit resource
rents in each year are multiplied by the quantities of resource extraction for each
of the resources in table 1 to arrive at the total value of resource depletion.

For tropical forest resources, valuing depletion is much more complicated.
Where deforestation is occurring, the issue is essentially one of land use, with
standing forests being one use among many for a particular land area. This sug-
gests that the correct way to value deforestation is to measure the change in land
value (which should represent the present value of the net returns under the cho-
sen use for land); this is essentially the result in Hartwick (1992). The formal
model suggests that, where deforestation is not occurring but harvest exceeds
growth, it is the net depletion of the resource that should be valued.

Because data on the value of forested land before and after clearance are not
widely available, deforestation is not treated explicitly, and forest depletion is
simply valued as the stumpage value (price minus average logging cost) of the
volume of commercial timber and fuelwood harvested in excess of natural growth
in commercially valuable wood mass for that year. Harvest rates by country are
as given in FAO (1994). The annual increment is estimated using World Bank
data and Duvigneaud (1971), Lamprecht (1989), FAO/UNECE (1992), and Kanowski
and others (1992). Stumpage rates come from World Bank data, Openshaw and
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Table 1. Rental Rates for Natural Resources
(share of world price)
Natural Standard
resource Mean deviation Cost components

Bauxite 0.61 0.13 Mining, milling
Copper 0.49 0.20 Mining, milling, smelting, 15 percent return on capital
Crude oil 0.65 0.26 Production costs
Forestry 0.45 0.13 Logging and transport
Gold 0.29 0.15 Mining, milling, transport, 15 percent return on capital
Hard coal 0.28 0.17 Mining and transport
Iron ore 0.58 0.24 Mining, beneficiation, transport
Lead 0.23 0.12 Mining, milling, smelting, transport, 15 percent return on capital
Lignite 0.38 0.17 Mining and transport
Natural gas 0.59 0.24 Production costs
Nickel 0.35 0.21 Mining, milling, smelting
Phosphate

rock 0.26 0.14 Mining, milling, transport, 15 percent return on capital
Silver 0.31 0.22 Mining, milling, transport, 15 percent return on capital
Tin 0.35 0.16 Mining, milling, 15 percent return on capital
Zinc 0.21 0.13 Mining, milling, smelting, transport, 15 percent return on capital

Note: Values are for unweighted pooled data from 1985-94 (except silver and tin, 1975-94), excluding
negative values.

Source: Authors' estimates.

Feinstein (1989), Kellenberg (1995), and others; market prices are from FAO (1983,
1995), Openshaw and Feinstein (1989), van Buren (1990), Barnes (1992), and
World Bank (1993).

The foregoing description of the valuation of forest depletion suggests that the
calculations are quite rough. It should also be obvious that the values calculated
pertain only to commercial exploitation, so that the values of biodiversity, car-
bon sequestration, and other uses are not captured.

Pollution damages can enter green national accounts in different ways. Al-
though damage to produced assets (the damage to building materials caused by
acid rain, for example) is in principle included in depreciation figures, in practice
most statistical systems are not detailed enough to pick this up. The effects of
pollution on output (damaged crops, lost production owing to morbidity) are
usually not broken out explicitly, but because they are reflected implicitly in the
standard national accounts, there is no need to adjust savings measures in this
regard.3 Traditionally, the key pollution adjustment is for welfare effects, valuing
the willingness-to-pay to avoid excess mortality and the pain and suffering from
pollution-linked morbidity. Because these marginal damage figures are locale-
specific, no general treatment of pollution emissions is attempted in the follow-
ing discussion.

3. However, if the productive capacity of an asset, such as soil fertility, is damaged by pollution, then
the loss in asset value should be deducted from savings.
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The only social costs considered here, therefore, are for carbon dioxide. Data
are readily available for this pollutant, and damages are global rather than strictly
local. The basic emissions data employed are from the Carbon Dioxide Informa-
tion and Analysis Center (CDIAC 1994), covering fossil fuel combustion and ce-
ment manufacture. The global marginal social cost of a metric ton of carbon
emitted is assumed to be $20 in 1990, taken from Fankhauser (1994). Global
damages are charged to emitting countries on the assumption that the property
right to a clean environment lies with the pollutee-for example, we are assum-
ing that the Comoros Islands have the right not be inundated as a result of CO2
emissions elsewhere.

A key element missing in the calculations is any valuation of soil erosion,
owing to the lack of comprehensive data sets on either physical erosion or its
value. This is an important gap considering the significance of agriculture in
most developing countries-erosion is considered to be a major problem in Sub-
Saharan African countries in particular. A second missing element is fish stocks,
where data problems, questions of ownership, and near-zero rental values result-
ing from overfishing all militate against including values of depletion.

III. EMPIRICAL ESTIMATES OF GENUINE SAVINGS

The traditional measure of a nation's rate of accumulation of wealth, as re-
ported in the World Bank's World Development Indicators, for instance, is gross
savings (World Bank, various years). This is calculated as a residual: GNP minus
public and private consumption. Net savings, gross savings less the value of de-
preciation of produced assets, is a first step toward a sustainability indicator.
Measures of genuine savings address a much broader conception of sustainability
than net savings by valuing changes in the natural resource base and environ-
mental quality in addition to produced assets. Figure 1 presents the components
of genuine savings as the share of GNP for Tunisia. Note that this calculation
omits, for the moment, the effects of human capital investment.

The starting point in the calculation of genuine savings is just standard na-
tional accounting. The top curve in figure 1 is gross domestic investment: total
investment in structures, machinery and equipment, and inventory accumula-
tion. Net foreign borrowing, including net official transfers, is then subtracted
from this top curve to give gross savings: the difference between production and
consumption over the year. Next, the depreciation of produced assets is deducted,
yielding the curve for net savings. Finally, the bottom line is genuine savings,
which is obtained by subtracting the value of resource depletion and pollution
damages from net savings.

The basic national accounts data used to derive genuine savings rates are taken
from the World Bank's World Tables (World Bank 1995). However, these data
do not include the value of depreciation of produced assets. Unofficial estimates
of depreciation, as calculated from perpetual inventory models, are taken from
Nehru and Dhareshwar (1993). All of the data sets employed in this article-the
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Figure 1. Genuine Savings in Tunisia, 1970-94
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World Tables data, the depreciation estimates, and the resource depletion and
degradation calculations-have gaps in their coverage.4

The critical elements added by the green national accounting literature are
recognition of natural resources as factors of production and of environmental
amenities as sources of welfare. A first question to be answere,d, therefore, is
whether the calculation of depletion and degradation adds substantially to the
picture of whether countries are on a sustainable path. This reduces the question
to whether there are countries whose net savings rates are positive but whose
genuine savings rates are pegative.

In figure 2 the net savipgs rate for the industrial and developing countries in
our sample is scatter-plotted against the value of depletion and CO2 emissions,
using average figures for 1988-92. The line labeled "marginal sustainability" is
the 450 line-countries falling above this line have genuine savings rates that are
positive, while those falling below have negative genuine savings rates. Although
several countries have negative net savings rates, and so are unsustainable even
by conventional national accounting measures, clearly a number have positive
net savings but negative genuine savings. Measuring genuine savings, therefore
provides useful new information.

A calculation of genuine savings as a percentage of GNP reveals striking differ-
ences across the regions of the world. In many developing areas decisive mo-

4. Resource extraction data in physical quantity are taken from the World Bank's Economic and Social
Database.
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Figure 2. Net Savings and Natural Resource Depletion as Shares of GNP,
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ments in economic performance are reflected in large movements in the genuine
savings rate, shown in figures 3 and 4. These figures omit, for the time being, the
effects of human capital investment.

The comparison of genuine savings rates reveals a disappointing trend for the
countries of Sub-Saharan Africa (figure 3). Here average genuine savings rates
rarely exceeded 5 percent during the 1970s, followed by a sharp negative turn at
the end of that decade from which they have never recovered. Despite a slight
improvement in the early 1990s, regional genuine dissaving has recently been
near 7 percent. Equally important, negative genuine savings rates have been ac-
companied by persistently low regional indicators of human welfare, including
education, nutrition, and medical care (World Bank 1996b). The savings analy-
sis highlights the fact that the situation with regard to future well-being is worse
than might otherwise be thought: not only has Sub-Saharan Africa performed
badly by conventional measures, it is clear that the wealth inherent in the re-
source stocks of these countries is being liquidated and dissipated.

The oil crisis also coincided with a period of decline in genuine savings through-
out Latin America and the Caribbean, where figures had previously remained
near 8 to 9 percent of GNP. In 1982, the year of Mexico's debt crisis, regional
genuine savings rates dropped to negative 5 percent. As the region has emerged
from the debt crisis, returned to democratic rule, and spurred the vigorous growth
of the "jaguars," genuine savings rates have shown a consistently positive trend.
They remain, however, well below 5 percent.
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Figure 3. Genu ine Savings as a Percentage of GNP for Selected Regions, 19 7-93
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In stark contrast to the situation in Latin America and the Caribbean, the East
Asia and the Pacific region has genuine savings rates sometimes topping 15 per-
cent. However, the effects of important local pollutants, such as particulate mat-
ter in air, are not included in this calculation. Moreover, the 1997 financial crisis
in this region shows that a robust savings effort is a necessary but not a sufficient
condition for strong and smooth economic growth.
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Consistently negative genuine savings in the Middle East and North Africa
region stands out in figure 4. Regional total consumption as a share of GNP rose
from around 50 percent in the 1970s to more than 70 percent by the end of the
1980s, and imports.of food and manufactured goods flowed into the region as
rriany current account surpluses of the 1970s turned into deficits in the 1980s
(World Bank 1996a). However, the caveats about upward biases in the depletion
estimates need to be considered when judging these figures: as the most resource-
dependent economies, these countries exhibit the highest downward bias in esti-
mated genuine savings rates.

South Asia exhibits moderately positive rates of genuine savings over the pe-
riod. This is consistent with the moderate rates of economic growth that have
characterized the countries in the region.

Finally, genuine savings rates in the high-income industrial countries (mem-
bers of the Organisatiori for Economic Co-operation and Development-oECD),
pushed upward by high investment, lack of dependence on natural resource deple-
tion, and strong exports of high value-added goods and services, are near 10
percent for much of the period depicted. The recessions in 1982-83 and 1990
coincided with downward turns in genuine savings rates, but the volatility and
high rates of genuine dissaving seen in other areas are consistently absent.

This pictuie of genuine savings rates is not complete, however. Just as stan-
dard measures of savings ignore asset consumption in natural resource capital
such as forests, so can it be argued that they ignore investment in one of a nation's
most valuable assets: its people.

IV. INVESTING IN HUMAN CAPITAL

The process of calchlating genuine savings is, in essence, one of broadening
the traditional definition of what constitutes an asset. Perhaps the most impor-
tant of the additions to the asset base is the knowledge, experience, and skills
embodied in a nation's popuiace, its human capital.

The world's nations augment the stock of human capital in large part through
their educational systems, into which they collectively pour trillions of dollars
each year. Standard national accounts label as an investment less than 10 percent
of this amount, the portion that -is spent on fixed capital, such as school buiid-
ings. Current (as opposed to capital) expenditures on education include teachers'
salaries and the purchase of books, and are treated strictly as consumption. As
the formal accounting model suggests, however, this is clearly incorrect. If a
country's human capital is to be regarded as a valuable asset, expenditures on its
formation must be seen as an investment.

The effects of including human capital investment in the genuine savings cal-
culation can be significant. In Chile, for example, current educational expendi-
tures represented approximately 3.1 percent of GNP in the early 1990s (figure 5).
This level of investment helped to make genuine savings rates positive after the
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Figure 5. Human Capital and Genuine Savings in Chile, 1970-93
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late 1980s. In 1993 and 1994 nearly one-half of the rents from natural resource
depletion were, notionally at least, being reinvested in human capital.

Adjusting rates of genuine savings to embrace changes in human capital assets
shifts regional genuine savings rates markedly upward (table 2). In Sub-Saharan
Africa accounting for education investment brings recent genuine savings rates
close to zero. In the Middle East and North Africa genuine savings rates are
consistently negative even after adjusting for education. Finally, high rates of
education investment in high-income OECD countries and in East Asia and the

Table 2. Genuine Savings by Region and Income, 1970-93
(percentage of GNP)

Average

Classification 1970-79 1980-89 1990 1991 1992 1993

Region
East Asia and the Pacific 15.1 12.6 18.6 18.7 18.7 21.3
High-income industrial countries 15.7 12.4 15.7 14.5 14.0 13.9
Latin America and the Caribbean 10.4 1.9 5.5 4.1 4.7 6.1
Middle East and North Africa -8.9 -7.7 -8.8 -10.8 -6.6 -1.8
South Asia 7.2 6.5 7.6 6.3 7.1 6.4
Sub-Saharan Africa 7.3 -3.2 -3.8 -1.2 -0.6 -1.1

Income category
Low 9.8 3.3 5.7 7.5 9.0 10.S
Middle 7.2 2.9 10.0 9.7 7.8 8.1
High 15.2 12.3 1S.9 14.6 14.1 14.1

Note: Values include an adjustment for spending on education.
Source: Authors' estimates.
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Pacific sharpen the contrast between the genuine savings effort in these areas and
across the rest of the globe.

Table 3 presents country-level data for genuine savings rates for the 1970s,
1980s, and early 1990s that include current educational expenditures for all coun-
tries for which data are available. The pattern of savings shown appears to reflect
"the curse of the mineral-rich"-the greater the mineral endowment, the more
likely a country is to have a low or negative savings rate (Gelb 1988 and Sachs
and Warner 1995).

V. POLICY ISSUES

Many people would argue that obtaining measures of a green NNP is intrinsi-
cally important. However, by measuring income rather than changes in wealth,
green NNP will have few direct uses with regard to policies for sustainable devel-
opment. In contrast, genuine savings measures suggest a series of policy ques-
tions that are key to sustaining development.

It is abundantly clear that monetary and fiscal policies are the biggest levers
for boosting savings rates-for example, in figure 5 shifts in gross savings in
Chile (gross domestic investment less net foreign borrowing) would move all of
the curves up or down. The first policy issue is therefore the extent to which
monetary and fiscal policies encourage strong domestic savings.

While natural resource exports boost foreign savings and therefore the overall
savings effort, the analysis of genuine savings suggests a further question: to what

Table 3. Genuine Savings by Region, 1970-93
(percentage of GNP)

Average

Economy 1970s 1980s 1990 1991 1992 1993

Latin America and the Caribbean
Antigua and Barbuda - - 13.7 10.6 6.8 12.9
Argentina 17.6 3.8 8.2 2.9 2.8 5.1
Barbados 7.8 12.2 11.5 9.7 12.7 11.9
Belize - 15.9 25.2 17.3 16.1 16.7
Bolivia -3.8 -35.6 -19.5 -12.4 -12.6 -15.4
Brazil 12.6 9.4 11.7 9.3 11.0 11.8
Chile -1.8 -3.4 8.5 7.3 9.4 13.2
Colombia 6.7 4.2 2.9 7.9 4.6 5.2
Costa Rica 13.0 12.2 12.8 15.2 14.7 -

Dominican Republic 13.2 9.7 9.0 3.8 2.5 10.3
Ecuador 0.7 -12.6 -21.3 -7.2 -3.1 -4.1
El Salvador 11.4 1.8 -0.1 -1.1 3.7 5.9
Grenada - 22.0 16.7 15.6 16.9 9.9
Guatemala 9.2 -0.1 -2.6 0.6 -0.1 1.2
Haiti 0.3 -2.0 -1.1 -7.1 -16.3 -19.1
Jamaica -0.6 -9.4 -4.5 -1.8 5.4 -2.4
Mexico 9.1 -3.0 0.9 2.0 1.9 3.6
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Table 3. (continued)
Average

Economy 1970s 1980s 1990 1991 1992 1993

Paraguay 14.9 13.2 10.4 6.6 1.0 1.0
Peru 5.8 -0.8 4.1 4.8 10.0 6.6
Suriname 15.6 7.3 3.8 -15.0 -2.4 15.4
Trinidad and Tobago -5.8 -20.6 -19.9 -15.4 -11.4 -7.9
Uruguay 13.2 4.1 4.7 4.0 4.3 3.9
Venezuela 1.9 -17.6 -29.2 -17.6 -16.1 -14.5

East Asia and the Pacific
China 14.1 6.6 10.5 15.5 16.4 21.5
Hong Kong, China 25.5 22.0 23.8 21.7 - -
Indonesia 3.1 2.2 8.2 5.3 6.9 13.8
Korea, Rep. of 17.0 25.5 33.5 28.2 27.4 29.6
Malaysia 17.7 9.6 9.9 9.9 15.2 18.6
Myanmar 3.6 -0.4 1.4 4.7 3.6 2.4
Papua New Guinea - -9.4 -2.9 -1.1 -0.8 6.4
Philippines 14.1 6.3 5.7 5.8 7.8 8.0
Singapore 17.8 30.3 37.1 39.0 39.5 37.9
Taiwan (China) 23.9 22.3 18.6 19.2 17.8 17.2
Thailand 16.4 17.7 27.0 25.7 25.6 28.1

Middle East and North Africa
Algeria -1.8 -9.0 -11.7 -2.2 2.1 6.7
Bahrain - 0.8 -4.3 -26.7 -11.2 -2.7
Egypt 10.5 0.5 2.6 9.4 15.2 13.6
Iran, Islamic Rep. of - -2.7 -11.3 -5.8 -3.3 -

Israel 15.9 14.4 18.4 18.5 18.9 16.7
Jordan - - -2.9 -0.2 12.9 13.5
Morocco 12.3 11.8 19.8 15.6 15.5 15.2
Saudi Arabia -27.6 -25.5 -27.3 -41.8 -33.0 -20.2
Syrian Arab Republic 10.3 -2.3 -9.0 -10.0 - -
Tunisia 11.6 3.8 10.1 10.2 12.2 12.8

South Asia
Bangladesh -2.3 -0.9 -0.1 -2.7 -0.1 2.4
India 8.4 7.1 8.8 8.1 8.2 7.2
Nepal -0.6 -1.5 -9.5 -8.8 -9.9 -12.3
Pakistan 3.5 5.4 3.8 1.6 5.0 4.7
Sri Lanka 12.3 8.9 7.8 5.5 9.6 12.4

Sub-Saharan Africa
Benin 8.1 -3.9 1.9 2.0 0.1 0.8
Burkina Faso 14.8 9.1 7.0 6.7 7.4 8.6
Burundi - - -4.4 -1.5 -1.2 0.0
Cameroon 15.8 7.7 -7.0 -2.5 -3.6 -0.6
Central African Republic 8.4 -0.2 -4.0 -0.3 0.2 -7.7
Chad - - -5.6 -7.7 -9.1 -8.4
Congo, Rep. of -5.3 -16.8 -28.0 -22.0 -18.7 -28.6
C6te d'lvoire 16.5 -0.3 -9.8 -13.6 -10.7 -12.3
Gabon 19.7 -7.3 -2.7 4.5 -3.0 2.0

(Table continues on the following page.)
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Table 3. (continued)
Average

Economy 1970s 1980s 1990 1991 1992 1993

Gambia, The 0.3 3.S 15.4 12.8 20.2 7.7
Ghana 4.1 -6.0 1.4 1.8 -3.2 -4.6
Guinea - - -11.6 -13.5 -9.4 0.1
Guinea-Bissau - - 8.8 0.1 -9.4 6.4
Kenya 5.8 5.1 2.8 7.0 3.9 1.4
Madagascar 6.0 -1.3 1.1 -8.7 -3.9 -0.2
Malawi 10.3 -2.9 3.5 -2.2 -9.8 -7.9
Mali 7.3 3.5 11.1 12.5 9.5 9.7
Mauritania -18.4 -15.8 -10.2 -12.0 -11.4 -14.9
Mauritius 13.3 11.3 19.5 18.7 19.8 18.3
Namibia - -5.4 -2.0 16.1 16.2 11.4
Niger 8.5 1.9 -5.8 -1.7 -7.5 -6.5
Nigeria 3.3 -25.3 -46.4 -33.9 -30.2 -37.1
Rwanda 4.1 5.6 2.2 -3.2 -4.0 -1.4
Senegal 6.5 -4.1 8.0 2.3 1.6 3.2
Sierra Leone -2.5 O.S -10.4 -2.7 - -

South Africa 10.4 5.4 5.5 6.2 4.7 5.2
Togo 13.9 13.0 12.4 5.6 2.3 -12.5
Uganda - -23.2 -13.7 -0.6 -0.2 -8.6
Zambia -5.7 -27.3 -32.0 -14.5 -5.3 -16.1
Zimbabwe 9.1 7.4 15.6 6.1 -0.8 8.7

High-income industrial countries
Australia 11.8 7.5 6.1 6.9 7.2 5.5
Austria 18.3 13.4 18.8 20.2 19.2 16.2
Belgium 17.9 9.3 18.3 15.6 15.9 16.7
Canada 16.1 9.8 10.3 6.7 6.2 7.4
Denmark 16.0 8.4 17.4 14.9 15.5 14.2
Finland 15.4 13.9 18.5 9.4 7.0 5.5
France 19.3 12.8 18.6 16.0 15.4 13.5
Germany - - - 11.1 10.8 10.0
Germany, former Federal Rep. 19.9 13.5 14.3 15.0 13.8 12.2
Greece 15.8 4.6 7.6 9.1 8.0 8.0
Ireland 9.5 9.3 15.9 18.5 16.9 17.4
Italy 17.3 13.3 16.9 12.9 11.8 12.3
Japan 26.5 21.7 31.2 28.7 28.3 26.2
Luxembourg 10.1 9.7 15.8 14.6 12.8 13.9
Netherlands 21.0 13.8 20.8 17.8 16.9 15.6
New Zealand 16.3 9.2 9.1 7.4 9.7 13.6
Norway 14.5 8.7 11.1 15.6 14.2 7.0
Portugal 15.2 12.6 23.4 19.7 20.4 18.1
Spain 16.2 11.0 18.8 14.3 12.5 12.3
Sweden 18.3 12.1 16.1 10.8 7.5 5.6
Switzerland 17.1 19.1 25.7 24.0 22.0 19.9
Turkey 16.3 12.3 18.9 13.1 11.9 15.4-
United Kingdom 11.0 8.4 11.4 7.0 6.7 6.6
United States 11.0 9.0 8.2 8.8 8.3 9.6

- Not available.
Note: Values include current education expenditures.
Source: Authors' estimates.
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extent do exports of exhaustible resources boost the rate of genuine savings?'
The answef to this lies in netting out the value of resource depletion from the
value of gross exports.

More optimal natiural resource ektraction paths will, other things being equal,
boost the value of genuine savings. The policy question for natural resource man-
agement is therefore the extent to which stronger resource policies (royalty re-
gimes, tenure) can boost the rate of genuine savings. Similarly, reducing pollu-
tion emissions to socially optimal levels will boost the value of genuine savings.
The policy issue with respect to pollution is the extent to which more optimal
pollution control policies can increase the rate of genuine savings.

The policy prescriptions for boosting genuine savings should never be to stop
extracting resources or emitting pollutants altogether. Rather, pricing resources
and pollutants correctly and enforcing property rights will lead to efficient levels
of exploitation of the environment, reducing incentives to "high-grade" resources
(meaning, to take the cheapest and most accessible resources first, without con-
sidering dynamic efficiency) or pollute indiscriminately. Optimal resource and
environmental policies will maximize genuine savings, subject to the macroeco-
nomic policy regime in place. However, the sorts of issues raised by Gelb (1988)
about the nature and effects of oil windfalls in developing countries are particu-
larly relevant to the policy issues just addressed: without sound macroeconomic
policies and prudent allocation of public resources, the effects of reliance on
large resource endowments can be negative for many countries.

VI. CONT.CLUSIONS

Savings rules have been criticized because they are concerned only with weak
sustainability (see, for example, Martinez-Alier 1995).6 One response to this criti-
cism is to suggest that countries that fail the savings rule-exhibit persistently
negative genuine savings-probably also fail to meet the criteria for strong
sustainability, in the sense that critical natural assets are being depleted. It would
be surprising if this were not the case. And as Pearce, Hamilton, and Atkinson
(1996) argue, even if some amount of a critical resource must be preserved to
meet the criteria of strong sustainability, savings rules are still required for the
remaining resources if sustainability is to be achieved.

Thinking about sustainable development and its measurement leads naturally
to a conception of the process of development as one of portfolio management.
Prudent governments will not only consider natural resources as assets and pol-
lution stocks as liabilities in the national balance sheet, they will also be con-
cerned with the appropriate mix of produced assets and human capital.

5. The question is also germane for unsustainable forest harvest programs.
6. Pearce, Markandya, and Barbler (1989) define weak sustainability to mean that natural and produced

assets are fully substitutable. Strong sustainability implies that at least some natural assets have no substitutes
and so may need to be conserved if development is to be sustainable.
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Questions of the "appropriate mix" of assets are inherently questions about
returns on the marginal investment. This marginal investment may be in better
resource management, boosting the value of natural resources in the national
balance sheet; it may be in pollution control, decreasing the size of the pollution
liability to its efficient level; it may be in infrastructure, as has traditionally been
the case; and it may be in primary education, as an essential building block in
increasing human capital.

The policy implications of measuring genuine savings are quite direct: persis-
tently negative rates of genuine savings must lead, eventually, to declining well-
being. For policymakers, linking sustainable development to rates of genuine
savings means that there are many possible interventions to increase sustainability,
from the macroeconomic to the purely environmental.

There are several omissions in the foregoing empirical analysis: soils, fish, water
resources, water pollutants, and air pollutants (other than CO2), to name a few.
Notwithstanding these omissions, the empirical evidence is that genuine savings
is negative in a wide range of countries when the environment and natural re-
sources are included in the savings measure. Negative genuine savings is more
than a theoretical possibility, therefore, and the evidence is that many countries,
particularly in Sub-Saharan Africa, are being progressively impoverished. Increas-
ing the coverage of natural resources and pollutants in our calculations would
lower the estimated levels of genuine savings overall.

In terms of further research there are obvious refinements that can be envi-
sioned, including treating soil degradation and expanding the country coverage
of data on the marginal social costs of pollution emissions. The latter is particu-
larly important for rapidly growing countries: as countries grow, they tend to
urbanize, and these urban areas tend to develop problem levels of pollution.

A particularly appealing topic for further research would be an exploration of
the "resource curse" hypothesis. Sachs and Warner (1995) find that resource
dependence (under a variety of definitions) is negatively correlated with economic
growth, based on an analysis of industrial and developing countries since the
1970s. The data developed for the genuine savings analysis should allow more
precise definitions of resource dependence, permitting the hypothesis to be re-
tested. In addition, the estimated genuine savings rates may turn out to have
explanatory power in the resource curse model.
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Winners and Losers from the Privatization and
Regulation of Utilities: Lessons from a General

Equilibrium Model of Argentina

Omar Chisari, Antonio Estache, and Carlos Romero

A computable general equilibrium (cGE) model is used to estimate the macroeconomic
and distributional effects of the privatization and regulation of utilities in Argentina,
begun in 1989. Based on data available after the privatization that indicate different
kinds of efficiency gains in electricity, gas, water, and telecommunications, both the
privatization and effective regulation are estimated to yield significant macroeconomic
benefits. Gains from the privatization accrue mainly to high-income classes, while
gains from the effective regulation of newly privatized utilities accrue mainly to low-
income classes. CGE estimates of overall employment effects suggest that privatization
was not a major contributor to the dramatic rise in unemployment in Argentina between
1993 and 1995. This rise was more likely due to the "Tequila Effect" of an interest rate
shock.

In 1989 Argentina initiated a path-breaking process of privatizing its infrastruc-
ture services. The reforms are not yet concluded, and many provincial water and
electricity companies remain in the hands of the public sector. But the estimated
effects of the initial reforms will probably generalize because the patterns of re-
form across the country are similar. The reforms are driven primarily by the need
to alleviate the fiscal burden imposed by public utilities in every province and by
a desire to involve the private sector in financing the expansion of these sectors.
The privatization has been praised by some and criticized by others.

This article provides an early assessment of both the macroeconomic and dis-
tributional impacts of the private operation of electricity, gas, water and sanita-
tion, and telecommunications services, and indicates the value of effective regu-
lation to the various income classes. The most important conceptual contribution
is the use of a computable general equilibrium (CGE) model to estimate the gen-
eral equilibrium and distributional effects of privatization. The model follows
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the approach described in Shoven and Whalley (1992), in which relative prices
adjust to clear all markets. However, unemployment arises because of some in-
flexibility in foreign exchange markets.

In spite of its well-known limitations, this approach is particularly useful for
the following reasons. First, it allows calibration of the key technological param-
eters based on information requirements that are much less demanding than those
of econometric models. Second, it allows comparative static simulations of the
impact of changes within the sector, or across the economy, either one at a time
or simultaneously (see Bergman 1990). This feature is useful because it assesses
the direct and indirect impacts of all the changes in one utility or the impact of a
similar change across utilities. Third, the approach allows an assessment of the
interactions between privatization and other significant macroeconomic changes,
such as the "Tequila Effect."

Galal and Shirley (1994) recently published the results of a detailed World Bank
study that focused on the efficiency aspects of privatization in the United Kingdom,
Chile, Mexico, and Malaysia, but their methodology does not address the general
equilibrium or distributional aspects of privatization. Their methodology also re-
quires more detailed data on the performance of public utilities before privatization
than were available in Argentina and does not permit as broad a scope for policy
simulations as the approach adopted here. Recent work by Burns and Weyman-
Jones (1994) and Button and Weyman-Jones (1994) also deals with the gains from
privatization but focuses only on a specific industry. For an overview of the effects
of deregulation on the U.S. economy, see Winston (1993).

It is assumed that the changes observed in the privatization already imple-
mented will be duplicated when provincial services are privatized. About 33 per-
cent of industrial production, almost 50 percent of services, and more than 40
percent of the population are concentrated around Buenos Aires, where most of
the initial reforms were introduced. Moreover, large electricity users throughout
the country can bypass local distribution companies and access the wholesale
electricity market, implying that privatizing the remaining provincial public distri-
bution companies will produce modest macroeconomic effects. The only sector
significantly affected by the assumption is the water sector, where privatization
has been limited so far to a few provinces in addition to Buenos Aires.

Section I discusses the major reforms in the delivery of infrastructure services
in Argentina since 1989 and their impact on the performance of utilities. Section
II presents the model. Section III explains how the effects of the private operation
of utilities (former public enterprises) and their regulation are modeled. Section
IV discusses the macroeconomic effects of the reforms. Section V discusses the
distributional effects. Section VI summarizes major findings.

I. PRIVATIZATION OF ARGENTINA'S UTILMES

Some restructuring took place before utilities were transferred to private op-
erators. Restructuring and privatizing electricity began in 1991. The three stages
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of production in the sector-generation, transmission, and distribution-were
vertically disintegrated, and different regulatory criteria were adopted for each
activity. Generation became competitive, while transmission and distribution
became regulated private moniopolies. About one-third of all distribution com-
panies have now been concessiohed. These cover more than 60 percent of the
population of the country. Gas was restructured at the end of 1991 when trans-
port and distribution were separated into two transporters and eight regional
distribution concessions. These activities are now controlled by local monopo-
iies. The transfer of the telecommunications company to private operators was
concluded in November 1990. The service is now provided by two private mo-
nopolies instead of a single public monopoly. In the water sector the bulk of
reforms are more recent, and competition is being introduced through a bidding
process. Concessionary contracts are the main regulatory instrument. About one-
third of the states have privatized their water and sanitation in this way, but the
affected population represents more than two-thirds of the nation's population.'

Ideally, to assess the impact of privatization, the performance of utilities under
private operationi should be cormpared with their performance under public man-
agement. Hcowever, the necessary data were not collected by the public managers
of these utilities. Most of the efficiency and quality indicators are available only
for the period since private operators took charge, so only progress made during
the period of private operation can be followed. It is relatively easy to assess the
changes that private operation has brought because a law requires each priva-
tized firm to publish the composition of its costs. This information provides a
good indication of the changes that are taking place in-each sector and is the
basis of the discussion presented here to ensure comparability across sectors.

For the purposes of calibrating the model, the base year is 1993, the first year
in which the private sector essentially controlled all sectors. Table I shows total
changes in performance between 1993 and 1995. Although there had already
been improvements (since the date of privatization), the reported gains were suf-
ficient to imply a significant impact on the rest of the economy.

11. THE MODEI.

To assess the impact of privatization on the rest of the economy, we need a
rhacroeconomic model accounting for interactions among sectors. Our model is
built around a social accounting matrix constructed for 1993 that isolates every
utility from the other accounts. (See Chisari and Romero 1996 for a similar model.)
It is consistent with national accounts for 1993, which is also the first year in
which private operators managed all national utilities. Its basic structure is pro-

1. A brief description of the privatization process in Argentina is available in Shaikh (1996). For a
discussion of key regulatory issues in Argentina, see Estache and Rodriguez-Pardina (1997) and Crampes
and Estache (1997). A useful complement focusing on electricity is provided by Spiller and Viana Mantorell
(1996).



Table 1. Changes in Performance in Argentina's Utilities, 1993-95
(percent)

Electricity Gas Water
Change Generation Distribution distribution distribution Telecommunications

First year of private operation 1992 1992 1992 1993 1990
Efficiency gains (measured as reductions in

intermediate inputs-purchased as a share
of total sales value) 19.5 6.3 8.8 4.9 11.3

Labor productivity gains (measured as gigawatt-
hours per staff for electricity, thousands of
cubic meters per staff for gas, population
served per staff for water,-lines in service per

,^, staff for phones) 23.1 17.6- 4.8 -27.6 21.3
Improvements in quality (measured as reductions

in losses, net of consumption by transmission,
per production for electricity and gas; water
unaccounted for per production for water; lines
in repair per lines in service for phones) - 10.0 27.8 6.1 4.6

Changes in legal weighted average tariffs deflated
by the retail price index (weights are given by
sales to each customer group: residential,
commercial, industrial) n.a. -9.5 -0.5 5.5 -4.9

- Not available.
n.a. Not applicable.
Note: The table reflects the changes achieved under private management of the services. 1993 is the first year in which all sectors had benefited from some initial

adjustment by the private operator. 1995 is the last year for which data were available at the time of this writing.
Source: The figures reflect the authors' own calculations based on data collected from the private operators (most of the information is available from the operators'

annual reports, and some additional information was collected through direct interviews and from regulators).
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vided in table 2. Note that expenditures must equal revenue for each aggregate
account.

The model identifies 21 domestic production sectors, 10 for goods and 11 for
services. In addition to the usual services, the social accounting matrix identifies
electricity generation, electricity distribution, gas, water, and communications as
separate sectors. Three factors of production are accounted for: labor, physical
capital, and financial capital. Labor and financial capital are assumed to be mo-
bile across sectors, while physical capital is not. Domestic consumers are divided
into five income classes, and there is only one foreign consumer and one foreign
producer. We rely on the small assumption of an open economy, implying that
Argentina is a price taker in international markets.

We had to make several critical assumptions concerning data.2 First, some of
the production data were not available for 1993, and we had to fill the holes with
1986 data, the last year for which detailed information was available. Second,
the matrix of intermediate purchases is based on the 1984 data adjusted to the
values of the national census of 1993. Third, the distribution of factor incomes
across income groups is based on the distribution observed in the province of
Buenos Aires in 1991. Finally, the composition of consumption is based on the
1986 household consumption survey updated with information available for 1991.

For both the input and output matrix and household consumption, we main-
tained consistency with national accounts data by relying on the RAS method
(Bacharach 1970).3 Data for the composition of spending by national and pro-
vincial governments are available for 1993. Muqlicipal expenditures are assumed
to be distributed in the same proportion as the average for the two other levels of
government. (No information on expenditures is available for Argentina at the
municipal level; however, most of those expenditures are in employment;) Infra-
structure data are based on information on assets, inputs, and expenditures from
annual balance sheets of companies and complementary data provided by the
national regulatory entities and the sectQr secretariats (energy, water resources,
communications). We used sensitivity analysis to confirm that the data are
reasonable.

The behavioral assumptions are contained in the following equations.

Consumers

The representative consumer of income group h has a utility function:

(1) Uh = Uh (Cd(h), cm(h), Id(h), S(h), Sg(h), B(h), Cr[QC(h), Tt])-

2. The data sources used to construct the accounts are detailed in an appendix (in Spanish) available
from the authors. This appendix explains how the data were collected, how several partial studies conducted
by the statistical office were used to update information on production and consumption, and the various
techniques used to check the consistency of the information collected.

3. RAS is a code name that comes from the notation r, a,,t s, where r, and s, are adjustment coefficients
for the a,, (input-output coefficients).



- Table 2. Social Accounting Matrix and Economic Features of the CGE Model for 1993
Expenditures

Domestic External
Revenue product sectors Private Government Investment sector

Domestic product Domestic purchases: Spending on domestic Spending on goods and Final demand for Exports:
sectors (21 sectors, ($132.370 billion) goods: services: investment goods: ($16.237 billion)
including separated * CES value added for ($175.082 billion) ($6.085 billion) ($42.16 billion) * Foreign consumer
infrastructure private firms . Cobb-Douglas utility * Cobb-Douglas social has a Cobb-Douglas
services) * Leontief value added in goods welfare-function in utility in exports and

for-privatized firms * Fixed proportion purchases of goods imports
* Market clearing with goods for retail and services, bonds, * Foreign consumer

-prices for trade retiree services; and can issue bonds to
nontradables for * Separate quantity, investment pay for net imports
given levels of price, and quality for * Purchases of goods * Argentina is a price
rationing in factor each privatized and services in fixed taker in exports and
markets service proportions imports

* Combination with * Rationing possible * Whatever Argentina
other goods and cannot consume is
services in fixed sold abroad at given
proportions price

External sector Imports: ($8.182 Spending on imports: Imports of capital
billion) fixed ($8.727 billion) goods:
proportion with imperfect ($4.150 billion)
value added substitution with fixed proportion

domestic substitutes with value added



Trade tax revenue: Trade tax revenue:
($1.282 billion) ($1.133 billion)

Government Direct taxes paid by Direct taxes paid by
firms: ($22.461 households:
billion) ($4.519 billion)

Indirect taxes: ($2S.283
billion)

Families (five income Labor income net of Salaries and public
classes) taxes: sector transfers:

unemployment in the ($43.645 billion)
benchmark year
($60.786 billion)

Capital income net of
taxes: can be
domestic or foreign
($122.266 billion)

Investment Private savings: Public savings: Foreign savings:
($37.196 billion) ($4.948 billion) (4.822 billion)

Note: The figures in parentheses are values in current prices. GDP in 1993 was $256.329 billion.
Source: Authors' calculations based on data published or provided by INDEC (the National Statistics Office) and by the private operators and regulators of utilities.
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Equation 1 is a Cobb-Douglas function for all goods except retail trade, assumed
to be purchased in fixed proportions with the rest of the goods and services. The
preferences of domestic agents are assumed to follow an Armington specification
that implies no perfect substitutability between domestic and imported goods.4

S(h) stands for the supply of labor to the private sector, and Sg(h) stands for the
supply of labor to the public sector; this separation is useful for some simulations
if it is assumed that it is not easy to instantaneously transform a public employee
into a private worker.

Expenditures are distributed as follows:

* Domestic consumption goods cd and investments Id at price p.
* Imported goods cm at prices Pm
* Bond services B at prices Pb-

* Goods and services of privatized firms represented by an index Cr, combining
the quantity Qc with quality t at price rc per unit of Qc. A change in
quality is not necessarily associated with a change in the price of the service
provided by the privatized firm. C, can follow a multiplicative form, such as
Cr = Qc v(Ir/ITN), where 7tN iS the normal level of quality and v is a
nondecreasing function of it/iN. An increase in service failures raises costs
for consumers of services because they need to buy a larger number of
physical units to reach the desired flow of services. This "naive" modeling
approach permits modeling the costs of power losses or interruptions as a
share of unit costs.

In some simulations prices are differentiated by income groups rc. Equation 2
gives the budget constraint for income group h:

(2) (1 + t,)[pld(h) + pcd(h)] + (1 + ti) P.c"(h) + (1 + tir) rc Cr(h) + PbB(h)
= [wS(h) + wgSg(h) + 0(h)(rpKp, + rpKpxo + NP + NPX) + Or(h)(rrK70 + Nr)]

(1 - td) + PbBo(h) + PR Ro.

The family pays indirect taxes at rates t, and tr, depending on the type of good
and service, direct taxes td, and taxes on imports tin. Its income sources are labor
income in the private sector S at salary w, labor income in the public sector Sg at
salary wg, capital KPO and KPXO in private firms remunerated at rate rp, revenue
from profits on domestic sales NP and sales abroad NPX, and revenue from par-
ticipation in the privatized firm Nr in proportion to shares owned, indicated as
Or. Or also represents the participation of the income group in each sector-specific
capital rpKpo, rpKpxo) and rrKro. In the scenario in which capital is specific, the
profit rates enter fully rp or rr. Bo represents holdings of private sector bonds. The
initial holdings are negative if the consumption group is a net debtor in the bench-
mark simulation; in that case an increase in Pb probably results in an increase in
the supply of labor and a reduction in the expenditures of the quintile. Families
also receive public sector transfers represented as the purchase by the govern-

4. By assumption, the capital installed in the tradable sectors cannot be reallocated.
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ment of a service with an inelastic supply RO at price PR. Income from private
sector bonds, PbB°(h), is not taxed.

Private Firms

Private firms are those for which there was no change in ownership. 5 They
produce goods and services intended for intermediate and final consumption, as
well as for export and investment. This differentiation is needed to be able to
properly account for differences in the tax treatment of the various destinations
(for instance, exporters do not pay the value added tax and benefit from dis-
counts on their gross income tax). However, there is no technological differentia-
tion across these sectors. In other words, the production function is the same for
a specific product (say food) used at different stages of the production process
(intermediate, final, or export).

Exporters of goods are price takers abroad, and exports of services are price
inelastic (that is, their supply is constant). Nontradable prices are determined as
solution variables and adjust with factor income until markets are in equilibrium.

The profit function for a private firm is

(3) NP = lp - aPb - XpE [zrE + (1 - z) rc] - f(A + t) - fm(l + tm)Pm1QP

- wLp(1 + t,1) - rpKp(1 + t, 2)

and for exporters, it can be adjusted as

(4) NPx = (Px- aPb- xp[zrE + (1- z)rc] - f(l + t) - fm(1 + tm)Pm XP
- (wLpx + rpKpx)

where the parameter a is the credit requirement per unit of output, and axp is the
quantity of services provided by the privatized company to obtain a unit of out-
put. The amount 1 - z is the share of privatized services required per unit of
output purchased through distribution companies at price rc, where z is the share
purchased on the wholesale market at price rE. Purchases of electricity in the
wholesale market correspond to generation; purchases on the retail market cor-
respond to distribution.6 LP is employment in the private sector that produces
goods and services for the domestic market, while Lpx is employment in the ex-
port sector. Lr is employment in the privatized sector.

Interindustrial transactions in these simplified expressions are represented by
a coefficient f for national goods and fm for imported intermediate inputs. These
requirements are proportional to total production QP and to exports XP, respec-
tively. Privatized goods and services are also proportional to output, which is
different from the assumption made for consumers in situations where rationing
could take place. However, firms, like consumers, can be subject to adjustment
in the quality of services and hence can face different costs for the same ser-

5. However, YPF, the former public oil company, was considered a private firm.
6. Although the model assumes no substitutability between the two types of inputs, some evidence in

other countries suggests that this may be a strong assumption (see Seitz 1994).
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vice.7 An improvement in the quality of service is represented by a reduction in
parameter a, that is, ax'(-) < 0. If A is the n x n input-output matrix, this improve-
ment in quality is measured indirectly through its effect on the increase in produc-
tivity of the input requirements. Remuneration rp includes total payments to capi-
tal and hence amortization. Saving and investment decisions are made by
households. The tax t>,1 corresponds to the value added tax and to the labor taxes
collected at the firm level, while tV2 corresponds to similar taxes on capital. To
simplify, taxes on labor and capital that are levied on exports are not included
here.

The product combines intermediate inputs and value added in fixed propor-
tions. The value added itself is obtained by combining labor and capital inputs in
a constant elasticity of substitution production function:

(5) VAp = F(Lp, Kp) = (b1Lp + b2Kpfk

where k is the elasticity of substitution of labor and capital, and b, and b2 are
distribution parameters used to calibrate the model.

The value added function for exports is similar:

(6) VAPX = F(LpX, Kpx) = (b3Lkp + b4K k,)1/k.

More generally, the product of sector j, QP,, is obtained from a fixed coeffi-
cient function (Leontief) between intermediate consumption and value added:

(7) Qp, = min tQ1,/aa1 ,..., Q, lan1, VAp,lav1}

where QY, is the quantity of good i consumed in producing j.

Privatized Utilities

The privatized firms sell mostly to the domestic market. With the exception of
some differentiation due to regulation, service obligations, or taxes, each utility
sector is assumed to sell a single product. Their profit function includes any sub-
sidy TG that could be transferred by the public sector. It is written as

(8) N= rcQc+ rEQE + rGQG- farpb + cLrzrE + (1 -z)rc]

+ f(l + ti) + f..(1 + t,n) P.) (QC + QE + QC) - WLr(l + t, 1 ) - rrKr(l + t, 2) + TG

where QC is the quantity of products sold to households at unit price rc, QE is the
quantity of goods and services sold to the firms at price rE, and the index G is
used for the public sector wherever a distinction is relevant. This also allows a
differentiation of tariffs into retail, wholesale, or commercial and residential as
necessary. The quality variables are modeled as an improvement in the overall
efficiency of the sector, and TG is modeled as a subsidy to capital set equal to
zero or prescribed to shrink to zero as spelled out in the privatization documents.
TG is used as an adjustment variable (a fine-tuning variable) to ensure that the
rate of return in the regulated sector continues to be consistent with the rate of

7. This assumes that there is no possibility of using homemade substitutes for infrastructure services.



Chisari, Estache, and Romero 367

return in the rest of the economy. Although this is an income transfer, it does not
generate significant distortions. First, the transfer goes to sector-specific capital,
and hence there is no reallocation across sectors. Second, although transfers go
to the highest income group, their effect is offset by the reduction in other public
expenditures to the same income group. Third, the amounts involved are quite
small compared with the total public resources to be allocated.

All outputs are limited by capacity and transmission constraints incorporated
through the value added function. The product of the privatized sector is also
based on a fixed-proportion production function:

(9) Qn = min {Q1 la1,,, ... , Qm, /anr,, VAr,/avr,I

where a,,, is the input requirement of j by privatized firm ri.
The value added functions in the privatized sector are assumed to be Cobb-

Douglas.

(10) VAr, =A La, KI -a

where A is a constant. The installed capital of the firm is taken as given:

(11) K, = Kor, 

Price regulation is modeled as RPI - X, where X is set to 0 at the beginning of
the contract. This implies that the rc is

rc/ rco = (PQO / P0 QO - X) D

where P is the price vector of private and privatized domestic goods that make up
the Laspeyres index of retail prices in the base year with weights given by Q°, and
I is a correction coefficient for the tariffs (with D = 1 in the benchmark scenario).

The Public Sector

The government maximizes social welfare y, which is a function of current
collective goods H produced with goods purchased from the private sector G,
goods purchased from the privatized sector Gr, and government employment Lg;
bonds Bg (which can be sold domestically or internationally); retiree services R;
and public investment Ig:

(12) y = y[H(G,Gr,Lg), Bg, R, Ig].

The function y(.) is Cobb-Douglas and H(.) is Leontief in G, Lg, and Gr, which
includes all the privatized services in fixed proportions. Pensions, bond services,
investments, and current operative expenses are a constant proportion of total
government income in this model.

The government faces a budget constraint given by:

(13) t,[f(pQ + pxX) + pjd + pcd] + t, 1 w(Lp+ L,) + t42(rpKp+ rrKr)

+ tmPmfm(Q + X) + ttnpm.Cn + td(wL + wgSg + rK° + N + N- - pId) + PbBo
+ ag (rrKro + Nr) = p(G + I4) + rG Gr +wgLg+ PbBg+ PRR + TG

where L = Lp + Lr+ Lg.



368 THE WORLD BANK ECONOMIC REVIEW, VOL. 13, NO 2

In this equation xg is the participation of the public sector in the ownership of
capital of the privatized utilities. This is an important parameter because, through
aXg, the government is able to share monopoly rents.

The Rest of the World

The foreign consumer has a Cobb-Douglas utility function

(14) uF- UF(MC, XI, Bj)

subject to the following constraints:

(15) PmMZ- Vd = 0

for imports M, produced with a single factor Vd at price z, and

(16) PxXs - ZX = 0

for exports X, where Vx is the quantity of the foreign factor needed to produce
Xs, a perfect substitute for Argentina's exports.

This foreign consumer faces the following budget constraint:

(17) PxXc + PmMC + PbBA = PbB 0 + z*(Vd + Vx) + (rr* Kro + Nr)

that is, the foreign consumer's revenue comes from payments to V, from its share
of capital in the privatized sector-and from bonds-and his expenditures are xc
in export markets and Mc in import. markets.

Equation 18 sets export prices at the international level:

(18) p Xa_ pX = 0.

Considering that Am and Ax are the foreign technological parameters, equa-
tions 19 and 20 determine a linear tralsformation curve abroad and fix the rela-
tive prices faced by Argentina:

(19) M = Vd,A.

(20) Xs = VxIAx.

The Labor Market

Constraint 21 describes the imbalance in the labor market, and in the model it
is replaced by equation 22, determining the salary in the private sector of the
economy. The labor market for the public sector clears as shown by equation 23,
accounting for the fact that Sg is an observation:

(21) Lp + Lpx + Lr < S

(22) w = bw*

(23) Lg=Sg.
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Parameter b is calibrated for the equilibrium salary in the economy so that the
initial unemployment rate is equal to the observed unemployment rate. This value
of b is then kept constant throughout the counterfactual exercises.

Investment Goods Industries

Investment goods industries are divided into two main categories: those pro-
viding capital goods for private firms and those constructing specific capital for
each of the privatized utilities (electricity, gas, water, and telecommunications).
This division allows us to recognize the differential impact of investment sched-
ules established by regulatory contracts-for example, as network expansion
commitments-on the rate of unemployment and the trade balance. Special ef-
fort was devoted to determine the input composition of each industry, but the
model has not yet been fully exploited to estimate the social gains from invest-
ments in water and sanitation after privatization.

The Market for "Bonds"

The financial market in the model is simple compared with the sophistication
of Argentina's financial sector, but it is sufficient to deal with the issues of inter-
est here. There are fixed requirements of credit per unit of output in each produc-
tion sector, including recently privatized utilities. Domestic consumers are sepa-
rated into net debtors (the four poorest income brackets) and net creditors (the
highest income bracket). The rest of the world is considered a net creditor. In the
bond market debtors are issuers and creditors are subscribers. Recall that, ac-
cording to equation 1, bonds are an argument in the household's utility function.
These were financial transactions that had to be taken into account (this is par-
ticularly important for the consistency of the model).

The equilibrium condition for the bond market is therefore represented by:

(24) B(h) + Bg + Bx + a(QP + XP + IP) + a' (QC + QE + QG) = BO(h) + B + B°.

The information on sectoral and personal net financial positions was obtained
from monetary authorities and estimated using purchases of durable goods and
total capital holdings.

The domestic bond market equilibrates not only the internal credit disequilib-
ria of families, but also the credit position of the government and of Argentina
vis-a-vis the rest of the world. Internally, the first four quintiles sell "bonds" to
the richest. A net increase in the demand for bonds thus reduces the purchasing
power of the four poorest income groups. An increase in the price of bonds is
compensated by a decline in the purchase of other goods and by an increase in
the labor supply, which can contribute to an increase in unemployment. Firms
demand bonds as a fixed proportion of their value added. For them an increase
in the price of bonds implies a cut in the marginal product of labor, which in
turns leads to a reduction in the demand for labor, adding to the unemployment
problem.
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Because the simulations of the model include both a positive level of unem-
ployment and a commercial deficit, in addition to disequilibrium in the labor
market, the rest of the world is financing consumption and domestic investment.
For the bond market this means an increase in the demand for bonds issued by
domestic agents and purchased by foreigners. If foreigners did not accept Argen-
tine bonds, it would be impossible to have an equilibrium between total savings
and total investments. With an increase in the international interest rate, as in the
case of the Tequila Effect, foreign investors stop buying domestic bonds. Be-
tween October 1993 and October 1995 the LIBOR increased from 3.4 to 5.8 per-
cent and the PRIME from 6 to 7.8 percent, while the domestic interest rate in-
creased from 9 percent in October 1993 to 14 percent in November 1994, and to
more than 33 percent in March 1995. Simultaneously, unemployment rose from
9.3 to 12.2 percent. The share of problem portfolio in total portfolio increased to
more than 10 percent in the third quarter of 1994 and to more than 30 percent in
the second quarter of 1995. This fact is used in the calibration of the model.

Two simulations are performed. The first assumes that tariffs on utilities are
endogenous (within the limits imposed by regulation) so that productivity and
quality gains are diffused throughout the economy. This would be the outcome
expected under perfect regulation. The second simulation assumes fixed prices
for utilities, which means that the gains from privatization are appropriated by
the capital owners of the sector as a quasi-rent. This would be the outcome under
ineffective regulation and is a lower bound for the gains from the private opera-
tion of utilities. The difference between the results of the first and second simula-
tions provides an estimate of the potential quasi-rent for which the new owners
are likely to fight, as well as an indication of the economic gains from effective
regulation. An alternative interpretation is that the Walrasian solution illustrates
what a full pass-through implies for the economy, while the fixed-price solution
models a cost-plus regulation in which the "plus" factor is determined by the
efficiency gains achieved by private operators or a price cap regulation in which
the cap is equal to the price under public operation of the utility and productivity
gains (the "x" factor in RPI - x) are set at 0 forever. With Walrasian prices these
sectors cannot be financially sustainable without an explicit adjustment to their
rate of return through some type of subsidy (TG in this case).

III. THE PRIVATE OPERATION AND REGULATION OF UTILITIES

The total gains from privatization are the sum of the effects of four changes:

* Efficiency. Reductions in inputs per unit of output modeled as decreases in
ai,, in equation 9; the efficiency gains increase the capacity of the economy
to generate a surplus (see Diewert 1985).

* Productivity. Increases in labor productivity modeled as a reduction in the
relevant L, in equation 10. Productivity gains are computed as efficiency gains
in work so that less employment is needed to obtain a given level of service.
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* Quality. Improvements in quality measured as reductions in a,r, for all i,
that is, reductions in the coefficients of the privatized inputs needed to
produce one unit of output in other sectors.

* Tariffs. Regulated prices of privatized sectors modeled as observed changes
in the price of utilities.

The measurement of these changes for each sector is based on the observations
summarized in table 1. Unfortunately, no quality indicator could be estimated
for the water sector.

The main purpose of the simulation is to track how these gains percolate through
the economy along the following channels:

* Directly, through lower prices of the privatized services to final consumers.
* Indirectly, through lower input costs to industries using these services.
* Indirectly, through lower input prices for the privatized utilities themselves.
* Directly or indirectly through remuneration in factor markets.

Privatization increases labor productivity in utilities and reduces costs in sec-
tors using utilities. But it also reduces input requirements of the utilities them-
selves, which buy 23 percent of value added in the manufacturing sector and 19
percent of value added in the service sector. Moreover, the interaction between
utilities is significant as well. For example, the water sector is the largest client of
the electricity sector.

But the effects of privatization depend on how private utilities are regulated.
The benefit of effective regulation can be estimated by comparing the results from
simulations assuming flexible prices-effective regulation-and simulations assum-
ing fixed prices-ineffective regulation. Under effective regulation it is assumed
that all domestic prices, including utility prices, adjust to clear the markets, except
salaries, so there is unemployment in the model. The prices of tradable goods are
fixed in foreign currency because Argentina is assumed to be a price taker in inter-
national markets. The capital market is somewhat peculiar because capital is sec-
tor specific and the rates of return are endogenous to each industry. Finally, the
trade balance is offset in the bond market, and if the domestic economy requires
financing, the prices of bonds increase. All of this implies that regulation is effective
and that private providers of utility services are unable to take advantage of their
monopolistic position to extract rents. So, this kind of simulation provides an up-
per bound for the gains from privatization in Argentina.

However, if the regulator is ineffective, rents could be significant. This can be
simulated by keeping the prices of utility services fixed, assuming that any reduc-
tion in cost from reforms is captured by the private operator. The same rules as
before determine the prices of tradables and nontradables, as well as employ-
ment in the labor market. Because the prices of the privatized utilities are mostly
set in foreign currency, quantity variables are added to provide the required number
of endogenous variables. This simulation provides not only estimates of maxi-
mum monopoly rents for private utilities but also a lower bound for the gains



Table 3. Average Macroeconomic Effects of Private Management
(percent)

Electricity generation Electricity distribution Gas Water Telecommunications Total
Bad Good Bad Good Bad Good Bad Good Bad Good Bad Good

Effect on regulation regulation regulation regulation regulation regulation regulation regulation regulation regulation regulation regulation
GDP 0.05 0.10 0.17 0.21 0.36 0.31 0.02 0.00 0.07 0.19 0.70 0.79
Industrial production -0.01 0.09 0.21 0.29 -0.07 0.20 -0.01 0.00 0.04 0.10 0.16 0.66
Unemployment

(percentage
change in
unemployment
rate) 0.00 -2.47 -1.08 1.17 -1.93 -6.76 -3.22 -2.36 6.75 3.21 2.35 -4.50

GDP per employment 0.09 -0.13 0.09 0.39 0.19 -0.42 -0.29 -0.22 0.88 0.60 1.01 0.32
Price of tradable

per price of
nonitradable -0.12 0.18 0.77 0.78 -0.33 0.64 -0.05 -0.02 0.22 0.88 0.49 2.48

Exports per import 0.09 0.67 -0.25 0.67 -2.95 0.42 -0.31 0.02 0.75 0.77 -2.47 2.52
Industrial exports 0.41 1.41 0.36 2.15 -6.84 -2.11 0.50 0.07 1.40 1.59 -4.91 2.72

Note: Values are measured in average percentage changes over base year 1993, except for unemployment, which is measured in absolute terms. "Good regulation" means
that the regulators are effective and that prices are essentially flexible; "bad regulation" means that regulators are ineffective and that privatized companies keep all the rent from
privatization.

Source: Authors' calculations.
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from privatization. There is a major difference between the distributive effects in
the two simulations because the distribution of ownership of capital is the key
determinant of who receives rent.

IV. THE MACROECONOMIC EFFECTS

Table 3 summarizes the main macroeconomic results. Privatization of the gas
sector has the greatest effect on gross domestic product (GDP). The smallest im-
pact is realized from reform of the water sector, but this is probably because
most of the gains would come from increased investments in this sector, which
are not considered because of data problems. As for unemployment, reforms in
gas and water lead to some decline even when the regulator performs poorly,
while reforms in telecommunications increase unemployment. The impact of elec-
tricity reforms on unemployment depends on the effectiveness of the regulator
but does not affect unemployment much in any case. Actual unemployment in-
creased from 9.3 percent in 1993 to more than 18 percent in 1995. But besides
privatization, Argentina was hit by the Tequila Effect at the end of 1994 and
early 1995. This international shock can be captured through the net debt posi-
tion of the industries and of the various income groups. These simulations are
not reported here but are available on request from the authors. They show how
an interest rate shock could lead to increases in the supply of labor and in costs,
wiping out the cost reduction brought about by the reforms, which in turn could
lead to reductions in the demand for labor. The two effects would lead to signifi-
cant increases in unemployment, consistent with those observed between 1993
and 1995.

The predicted effects on labor productivity are surprising. Two factors must
be considered: when employment rises in a sector, marginal productivity declines.
And when output shifts to more labor-intensive sectors, average labor productiv-
ity declines. The less effective are regulators, the larger are the gains in labor
productivity. In fact, gains in labor productivity under an ineffective regulator
are three times larger than under an effective regulator. This is due largely to the
gas sector, where dispersing the efficiency gains leads to a significant drop in
labor productivity in the economy by shifting production to more labor-intensive
sectors and reducing overall unemployment. The combination of these two ef-
fects explains why labor productivity ends up lower with a good regulator than
with a bad regulator.

The effects on trade are clearer and closer to expectations. The utility reform
has little impact on imports because there is little change in the sources of capital
in these sectors. The effect on exports depends on the effectiveness of regulation.
If effective, exports increase; if not, they decrease. Similarly, when rents are re-
tained by private operators, the relative price of tradables increases only by one-
fifth of what it increases when regulator's are effective.

The most important result presented in table 3 is that the macroeconomic
benefits from privatizing utilities in Argentina are significant and that gains are



Table 4. Decomposition of Sector-Specific Distributional Effects
(percent)

Electricity distribution Gas Water Telecommunications Total
Bad Good Bad Good Bad . Good Bad Good Bad Good

Item regulation regulation regulation regulation regulation regulation regulation regulation regulation regulation

Gini 0.01 0.00 -0.05 -0.22 -0.06 -0.06 -0.06 0.07 -0.06 -0.24
EV for quintile 1 (poorest) 0.29 0.41 0.54 1.00 0.13 0.09 0.08 0.21 1.19 1.99
EV for quintile 2 0.21 0.29 0.47 0.74 0.10 0.07 0.11 0.26 1.03 1.57
EV for quintile 3 0.18 0.21 0.51 0.65 0.10 0.07 0.11 0.26 1.05 1.38
EV for quintile 4 0.16 0.17 0.39 0.56 0.09 0.06 0.04 0.24 0.78 1.20
EV for quintile 5 (richest) 0.25 0.32 0.43 0.45 0.00 -0.01 0.19 0.35 1.02 1.30
Average labor income 0.40 0.40 -0.19 0.33 -0.03 -0.01 0.12 0.49 0.24 1.29
Average capital income 0.44 0.56 0.51 0.71 0.01 0.00 0.54 0.17 1.60 1.68

Note: Values are measured in percentage changes over base year 1993, except for unemployment, which is measured in absolute terms. Gini and average factor income are
expressed as percentage changes over the base year. The equivalent variation (EV) is in terms of total income of the quintile. "Good regulation" means that the regulators are
effective and that prices are essentially flexible; "bad regulation" means that regulators are ineffective and that privatized companies keep all the rent from privatization.

Source: Authors' calculations.
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larger when prices are flexible, that is, under effective regulation. This does not
mean that there were no problems in distributing gains among different income
classes, the government, and foreign owners.

V. DISTRIBUTIONAL EFFECTS

There are many ways of looking at the distributional implications of the re-
forms. One way is to compare factor incomes. The most standard way is to
compute the change in the Gini coefficient. More revealing, however, is to com-
pute the impact on families' income levels in terms of some welfare indicator. In
this article the impact is computed in terms of an equivalent variation adapted to
measure the effect of changes in prices as well as in quality.

Consider v(p, M, y), the indirect utility function of the representative agent,
which depends on the price vector p, the agent's revenue M, and a quality or a
quantity variable 7, which can also represent rationing of a service. If, as a result
of a change in policy, the price vector with initial value po becomes lower, say
pl, the equivalent variation EV is computed as:

v(po, M + EV, y) = v(pl, M, y).

The equivalent variation is the variation in income that keeps the consumer at
the same level of utility he or she would achieve from a price reduction at the
initial income level. In other words, it is the amount the consumer would have to
receive to make him or her accept the change in price. A similar approach can be
used to assess the impact of an improvement in quality. Also, the equivalent
variation can be computed for the equivalent monetary compensation of an im-
provement in quality or for an increase in access to a public service.

The welfare changes due to privatization for each income class depend on the
relative importance of the cost of services provided by privatized sectors in differ-
ent household budgets and the distribution of factor ownership across income
classes. They can be measured as percentage changes in the Gini coefficient or in
an equivalent variation.

Table 4 shows the distributional implications of privatization reforms for each
sector individually and for all reforms together. It shows that privatization im-
proves the overall distribution of income, as indicated by the negative sign on the
Gini coefficient. The overall improvement in the Gini coefficient, however, is six
times larger when regulation is effective. The largest gains are also for the poor-
est, as indicated by the highest equivalent variation for that group. But the distri-
bution of gains in equality is different when regulation is not effective. This is
because under ineffective regulation average gains in labor income, the major
source of wealth among the poorest, is only about one-fifth of what it would be
under effective regulation. Also, although privatization reforms increase both
average labor and capital income, average gains in capital income, particularly
under poor regulation, are greater than gains in average labor income. This might
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lead those with large capital incomes to push hard for privatization but not for
effective regulation.'

The poorest stand to gain the most from improvements in gas and electricity-
major inputs in their consumption basket. They also stand to gain relatively more
from improvements in water, although their main source of gain-access-is not
included here. The middle-income classes stand to gain the most from improve-
ments in telecommunications, but only if the regulator is effective. Otherwise,
they end up paying a huge rent to the private operators of the services.

VI. CONCLUSIONS

It may be useful to provide some dollar estimates of the effects of the reforms.
Table 5 presents the general equilibrium calculation of the levels and distribution
of gains across income classes from the efficiency and quality improvements due
to the privatization process and the gains that could be achieved through effec-
tive regulation.

The key results are:

* The spillover effects from the private operation of utilities represent about
$2.3 billion or 0.9 percent of Argentina's GDP, and their distribution benefits
all income groups. On average these gains represent the equivalent of 41
percent of what households spend on utility services, even when ineffective
regulation allows new owners to keep as much as possible of these gains as
rents.

* The gains from effective regulation add up to almost $1 billion or 0.35
percent of GDP. This represents 16 percent of the average utility bill. The
size of the effect also indicates why private operators with some degree of
monoply power in any country have a strong incentive to contest any decision
by regulators that forces them to share rents with the rest of the economy.

* The direct gains are significantly higher for the higher income classes (59
percent compared with 29 percent for the poorest). This is because when
regulation is not effective, the gains from privatization are turned into a
quasi-rent captured by the richest, who are the largest domestic owners of
capital in infrastructure services. Part of these gains is also captured by
foreign consumers and by the government, because they own a large share
of the "privatized" assets.

* The indirect gains achieved through effective regulation, in contrast, tend
to favor the poorest income classes somewhat more, even though all share
in the gains from efficient regulation. This suggests that how serious
governments are about the fair distribution of gains from privatization reform
is revealed by how serious they are about regulation.

8. The public sector is, in fact, a partner of the privatized firms and could also have an incentive not to
press for effective regulation, because it shares in the rent.
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Table 5. Gains from Private Operation of Public Utilities
Savings from Savings from

operational gains' Expenditure effective regulationb Expenditure
(millions of on utilitiesa (millions of on utilitiesb

Income quintile 1993 U.S. dollars) (percent) 1993 U.S. dollars) (percent)

1 (poorest) 197 29 138 20
2 259 31 142 17
3 373 37 121 12
4 403 32 214 17
5 (richest) 1,047 59 302 17
Total 2,279 41 915 16

Note: These figures represent annual gains.
a. Figures are the equivalent variation computed in terms of the dollar revenue of each income class.

They are calculated by applying the total gains in the fixed-price simulation to the income in the base year.
In net present value and over a period of 10 years, the gains represent a total varying between $8.2 billion
and $14.4 billion with discount rates varying between 12 and 18 percent and amortization rates between
0 and 10 percent. The gains from efficient regulation under similar assumptions vary between $3.3 billion
and $5.8 billion.

b. Figures are computed by applying the differences in gains between the fixed-price and the flexible-
price simulations.

Source: Authors' calculations.

In sum, these general equilibrium estimates suggest extremely high economic
rates of return for both privatization and regulation projects, whether distribu-
tional weights are considered or not. Another key result is that the significant
increase in unemployment observed in Argentina between 1993 and 1995 is un-
likely to be due to the privatization of utilities. On the contrary, privatization
probably increased employment and generated significant gains for the economy
and all income classes.
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Determinants of Commercial Bank Interest Margins
and Profitability: Some International Evidence

Asli Demirgiuc-Kunt and Harry Huizinga

Using bank-level data for 80 countries in the years 1988-95, this article shows that
differences in interest margins and bank profitability reflect a variety of determinants:
bank characteristics, macroeconomic conditions, explicit and implicit bank taxation,
deposit insurance regulation, overall financial structure, and underlying legal and insti-
tutional indicators. A larger ratio of bank assets to gross domestic product and a lower
market concentration ratio lead to lower margins and profits, controlling for differences
in bank activity, leverage, and the macroeconomic environment. Foreign banks have
higher margins and profits than domestic banks in developing countries, while the op-
posite holds in industrial countries. Also, there is evidence that the corporate tax burden
is fully passed onto bank customers, while higher reserve requirements are not, espe-
cially in developing countries.

As financial intermediaries, banks play a crucial role in the operation of most
economies. Recent research, as surveyed by Levine (1997), shows that the effi-
cacy of financial intermediation can affect economic growth. Crucially, financial
intermediation affects the net return to savings and the gross return to invest-
ment. The spread between these two returns mirrors bank interest margins, in
addition to transaction costs and taxes borne directly by savers and investors.
Thus bank interest spreads could be interpreted as an indicator of the efficiency
of the banking system. In this article we investigate how bank interest spreads are
affected by taxation, the structure of the financial system, and financial regula-
tions, such as deposit insurance.

A comprehensive review of the determinants of interest spreads is offered by
Hanson and Rocha (1986), who summarize the role that implicit and explicit
taxes play in raising spreads and discuss some of the determinants of bank costs
and profits, such as inflation, scale economies, and market structure. Using ag-
gregate interest data for 29 countries in the years 1975-83, the authors find a
positive correlation between interest margins and inflation.

Recently, several studies have examined the impact of international differ-
ences in bank regulation using cross-country data. Analyzing interest rates in 13
Organisation for Economic Co-operation and Development (OECD) countries in
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the years 1985-90, Bartholdy, Boyle, and Stover (1997) find that the existence of
explicit deposit insurance lowers the deposit interest rate by 25 basis points.
Barth, Nolle, and Rice (1997) use 1993 data from 19 industrial countries to
further examine the impact of banking powers on bank return on equity, con-
trolling for several bank and market characteristics. They find that variations in
banking powers, bank concentration, and the existence of explicit deposit insur-
ance do not significantly affect the return on bank equity.

In this article we extend the existing literature in several ways. First, we use
bank-level data for 80 industrial and developing countries in 1988-95 to provide
summary statistics on the size and decomposition of bank interest margins and
profitability. Second, we use regression analysis to examine the underlying deter-
minants of interest spreads and bank profitability. This empirical work enables
us to infer the extent of taxation and regulation on bank customers and on banks
themselves.

Apart from covering many banks in many countries, this study is unique in its
coverage of the determinants of interest margins and profitability. These determi-
nants include a comprehensive set of bank characteristics (such as size, leverage,
type of business, foreign or domestic ownership), macroeconomic indicators, taxa-
tion and regulatory variables, financial structure variables, and legal and institu-
tional indexes. Among these, the ownership variable, the tax variables, some of the
financial structure variables, and the legal and institutional indicators have not
been included in any previous study in this area. To check whether some of these
determinants affect banking differently in developing and industrial countries, we
interact these variables with the country's gross domestic product (GDP) per capita.

I. BANK INTEREST SPREADS AND PROFITABILITY

We can measure the efficiency of bank intermediation using both ex ante and
ex post spreads. The ex ante spread is the difference between the contractual
rates charged on loans and rates paid on deposits. The ex post spread is the
difference between banks' actual interest revenues and their actual interest ex-
penses. The ex post spread differs from the ex ante spread by the amount of loan
defaults. The ex post spread is a more useful measure because it controls for the
fact that banks with high-yield, risky credits are likely to face more defaults. An
additional problem with using the ex ante spread is that data are generally avail-
able at the aggregate industry level and are put together from a variety of sources.
Thus they are not completely consistent. For these reasons we focus on ex post
interest spreads in this article. There is, however, a problem with ex post spreads,
in that the interest income and loan loss reserving associated with a particular
loan tend to materialize in different time periods.

As a measure of what we call bank "efficiency," we consider the accounting
value of a bank's net interest income divided by total assets (TA), or the net
interest margin (NIM). Bank "profitability" is a bank's before-tax profits (BTP)
divided by total assets. Profitability could also be measured by the return on
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equity as opposed to the return on assets. It is well known that, ceteris paribus, a
bank with a higher equity ratio will have a higher return on assets and a lower
return on equity than a bank with a lower equity ratio. The problem in some
developing countries is that banks operate with extremely low equity capital,
often supported by implicit state guarantees, which inflates their return on eq-
uity. Using unadjusted returns on equity may then be more distortionary than
using returns on assets. Ideally, we should use risk-adjusted returns on equity,
but since these are not available, we analyze returns on assets after controlling
for the banks' equity ratio. We do this by entering the equity ratio as an indepen-
dent variable in the profit regression. Thus, by straightforward accounting,

B TA A ATP TX
(1) TA TA TA

where ATP is after-tax profits. From the bank's income statement, before-tax
profits divided by total assets further satisfies the following accounting identity:

(2) BTA _ NIM+ Nll OV - LLP
TA TA TA TA

where NlI is noninterest income, OV is overhead, and LLP is loan loss provi-
sioning. NII/TA reflects the fact that many banks also engage in nonlending ac-
tivities, such as investment banking and brokerage services, OV/TA accounts for
the bank's entire overhead associated with all of its activities, and LLP/TA mea-
sures actual provisioning for bad debts.

Although the net interest margin can be interpreted as a rough index of bank
efficiency, this does not mean that its reduction always signals improved effi-
ciency. A reduction in the net interest margin can, for example, reflect a reduc-
tion in bank taxation or, alternatively, a higher loan default rate. In the first
instance the reduction in the net interest margin may reflect the improved func-
tioning of the banking system, while in the second case the opposite may be true.
Also, variation in an accounting ratio, such as the net interest margin, may reflect
differences in net interest income (the numerator) or differences in, say, nonlending
assets (a component of the denominator).

In the data set the accounting data are organized so as to be comparable inter-
nationally. However, differences in accounting conventions regarding the valua-
tion of assets, loan loss provisioning, hidden reserves, and so on may remain.
Vittas (1991) reviews the pitfalls in interpreting bank operating ratios. Account-
ing data also tend to reflect economic realities with a long lag so that they are not
able to flag pending banking crises, such as those that have recently occurred in
Southeast Asia.

This article focuses on accounting measures of income and profitability as
investors equalize (risk-adjusted) financial returns on bank stocks in the absence
of prohibitive barriers. Gorton and Rosen (1995) and Schranz (1993) also focus
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on accounting measures of profitability when examining managerial entrench-
ment and bank takeovers.

The above accounting identity (equation 2) suggests a useful decomposition of
the realized interest spread-the net interest margin-into its constituent parts:
noninterest income, overhead, taxes, loan loss provisions, and after-tax bank
profits. Hanson and Rocha (1986) take this approach, with some modifications.
As a first step to analyzing the data, in section III. we provide an accounting
breakdown of the net interest margin for individual countries and for selected
aggregates. Although it may be misleading to compare accounting ratios without
controlling for differences in the macroeconomic.,environment in which banks
operate and the differences in their business, product mix, and leverage, these
breakdowns are still a useful initial indicator of differences across countries.

Next, controlling for bank characteristics and the macroeconomic environ-
ment, we provide an economic analysis of the determinants of the interest and
profitability variables-the net interest margin and before-tax profits divided by
total assets. This empirical work offers insights into how bank customers and
banks themselves are affected by these variables. The net interest margin regres-
sions tell us how the spread determinants affect the combined welfare of deposi-
tors and lenders. The relationship between the interest spread and a bank's cor-
porate taxes, for instance, reveals the extent to which a bank is able to shift its
tax bill forward to its depositors and lenders.

Generally, taxes and other variables can affect interest rates as well as the
volume of loans and deposits. In the short term the major effects may come
through pricing changes, in which case the net interest margin and before-tax
profits as a share of total assets immediately reveal easily interpreted welfare
consequences for banks and their customers. With market imperfections in the
form of credit rationing or imperfect competition in credit markets, changes in
quantities generally have first-order welfare implications independent of changes
in prices. We do not, however, evaluate changes in quantities in this article. Lastly,
the before-tax profit regressions show how spread determinants affect bank
shareholders.

The regression analysis starts from the following equation:

(3) 'iit = ax + a, B,, + , + ytTt + 81C, + E,jt

where Iif, is the dependent variable (either the NIM or BTP/TA) for bank i in
country j at time t, B,,t are characteristics of bank i in country j at time t, X,t are
characteristics of country j at time t, T, and C, are time and country dummy
variables, and £Eyt is a white-noise error term. We estimate several specifications
of equation 2 including different bank and country variables.

II. DATA

In this study we use income statement and balance sheet data of commercial
banks from the BankScope database provided by IBCA. IBCA's coverage is compre-
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hensive in most countries, accounting for 90 percent of all bank assets. We begin
with all commercial banks worldwide, with the exception of France, Germany,
and the United States, for which we include only several hundred commercial banks
listed as "large." To ensure reasonable coverage for individual countries, we in-
clude only countries with at least three banks for a given year. We end up with a
data set that includes 80 countries during the years 1988-95, with about 7,900
individual commercial bank observations. This data set includes all OECD coun-
tries, as well as many developing countries and transition economies (table 1).

Several countries, such as Luxembourg, the Netherlands, and Egypt, have a
net interest margin close to 1 percent (column 2 of table 1). This is the low end of
the distribution. Egypt's low net interest margin can be explained by a predomi-
nance of low-interest directed credits by the large state banking sector. Gener-
ally, developing countries, and especially Latin American countries, such as Ar-
gentina, Brazil, Costa Rica, Ecuador, and Jamaica, have relatively large spreads.
This is also true for certain Eastern European countries, such as Lithuania and
Romania.

Columns 3-6 in table 1 break down the net interest income into its four com-
ponents: overhead minus noninterest income, taxes, loan loss provisioning, and
net profits. Taxes as a share of net interest income (column 4) reflect the explicit
taxes that banks pay (mostly corporate income taxes). Banks also face implicit
taxation because of reserve and liquidity requirements and other restrictions on
lending that come through directed or subsidized credit policies. These indirect
forms of taxation directly lower the net interest income rather than the tax vari-
able. Nonetheless, the tax variable indicates that there is considerable interna-
tional variation in the explicit taxation of commercial banks. Several countries in
Eastern Europe impose high explicit taxes on banking. (For example, taxes as a
percentage of net interest income are only 17.5 in Lithuania and 13.7 in Hungary
compared with 26.2 in Romania, 83.3 in Russia, and 23.2 in the Czech Repub-
lic.) The lowest share of taxes in net interest income is 0 for Qatar, where there is
no significant taxation of banking. For some countries, such as Norway, Swe-
den, and Costa Rica, low tax shares reflect the tax deductibility of bad debts,
which are plentiful.

Loan loss provisioning as a share of net interest income is a direct measure of
differences in credit quality across countries (column 5). It also reflects differ-
ences in provisioning regulations. This variable is high for some Eastern Euro-
pean countries. It is also high for some industrial countries, such as France and
the Nordic countries. The fourth component of net interest income is net profits
(column 6). As a residual, net profits as a share of net interest income reflect the
extent to which the net interest margin translates into net-of-tax profitability.

The remaining columns in table 1 tabulate the various accounting ratios (rela-
tive to total assets) in the accounting identity (equation 2). Noninterest income as
a share of total assets reveals the importance of fee-based services for banks in
different countries (column 7). Banks in Eastern Europe-for example, those in
Estonia, Hungary, and Russia-seem to rely heavily on fee-based operations.



Table 1. Bank Interest Spreads and Profitability: Economy Averages, 1988-95
(percent)

Net interest incomeb
Overhead minus Loan loss Net Noninterest Loan loss Net

Net interest noninterest income Taxes provisions profits income Overhead Taxes provisions profits
Economy margin2 (as a percentage of net interest income) (as a percentage of total assets)
Argentina 7.3 35.6 5.5 28.5 30.3 6.3 9.4 0.4 1.8 2.0
Australia 3.0 32.8 8.5 28.1 33.2 1.3 2.8 0.3 0.7 0.6
Austria 1.7 54.9 6.8 25.7 24.8 0.5 1.5 0.1 0.5 0.3
Bahrain 2.2 30.8 2.7 32.9 43.3 0.8 1.4 0.0 0.6 1.1
Belgium 2.0 48.7 10.2 20.4 24.0 0.9 2.1 0.2 0.4 0.4
Bolivia 3.1 73.7 1.9 12.6 12.6 2.0 5.2 0.6 0.6 -1.1
Botswana 6.0 43.7 11.8 12.9 31.5 2.8 5.4 0.7 0.7 1.9
Brazil 8.9 60.5 11.6 13.8 17.5 4.5 10.2 1.1 1.3 1.4
Canada 2.9 47.3 12.7 21.5 19.0 1.2 2.5 0.4 0.6 0.6
Chile 4.3 71.7 2.4 13.8 14.2 -0.1 3.0 0.1 0.6 0.5
China 2.1 30.0 15.9 - 54.2 1.0 1.6 0.3 - 1.2

Xo Colombia 6.0 53.8 10.3 12.9 27.7 5.8 8.3 0.7 0.9 2.2
Costa Rica 13.6 40.7 4.7 57.6 9.9 3.5 8.1 0.8 5.7 3.5
Cyprus 1.0 59.1 11.1 15.8 22.0 3.1 3.2 0.3 0.3 0.5
Czech Rep. 3.3 13.5 23.2 53.4 13.6 1.5 2.1 0.6 2.0 0.3
Denmark 4.8 52.9 5.4 33.3 8.6 1.0 3.7 0.3 1.6 0.3
Dominican Rep. 6.6 52.8 8.6 9.1 30.9 3.1 6.3 0.6 0.5 2.3
Ecuador 7.7 52.8 4.7 12.8 34.9 3.8 8.1 0.4 1.0 2.5
Egypt 1.4 -32.7 11.2 62.6 63.5 2.1 1.4 0.3 0.7 1.2
El Salvador 3.2 34.3 1.9 14.0 49.8 1.6 2.9 0.1 0.4 1.5
Estonia 4.7 -35.9 24.1 - 111.7 8.7 7.0 1.1 - 5.3
Finland 1.8 50.1 9.4 55.6 -10.7 1.2 2.1 0.2 0.8 -0.1
France 2.4 48.3 7.0 50.8 -1.7 1.4 2.6 0.2 1.0 0.1
Germany 2.0 51.6 12.3 29.5 12.6 1.1 2.1 0.3 0.6 0.3
Greece 3.0 33.8 12.7 25.7 29.7 2.2 3.4 0.4 0.6 1.0
Guatemala 5.6 80.5 3.6 - 16.0 1.4 5.7 0.2 - 1.1
Haiti 2.8 53.8 7.3 12.4 26.5 2.8 4.2 0.2 0.4 0.8
Honduras 4.3 72.3 9.8 - 17.9 0.9 4.0 0.4 - 0.8
Hong Kong, China 2.5 17.1 10.2 6.0 67.8 1.3 1.4 0.3 0.2 2.0



Hungary 4.7 17.5 13.7 68.8 29.9 5.8 7.0 0.6 2.7 1.4
India 4.0 18.2 12.4 19.3 50.2 1.6 2.0 0.6 0.7 2.3
Indonesia 3.6 47.5 10.9 17.8 26.2 1.2 2.9 0.4 0.7 0.9
Israel 2.8 41.9 17.1 23.6 17.3 1.8 3.2 0.4 0.7 0.4
Italy 3.4 56.5 14.3 17.4 11.9 1.4 3.3 0.5 0.5 0.4
Jamaica 10.5 33.9 21.2 2.2 43.1 2.8 6.3 2.2 0.3 4.5
Japan 1.6 61.9 16.2 10.0 12.1 0.2 1.3 0.2 0.1 0.2
Jordan 2.1 48.0 10.4 24.1 24.5 1.4 2.4 0.2 0.5 0.5
Korea, Rep. of 1.8 36.4 12.5 34.0 29.9 1.5 2.2 0.2 0.5 0.5
Lebanon 2.7 45.6 9.2 13.7 35.3 0.9 2.1 0.3 0.5 0.9
Lithuania 10.6 29.8 17.5 81.7 -22.2 5.0 - - - -
Luxembourg 0.8 -11.5 28.2 52.7 46.0 0.9 1.0 0.2 0.3 0.3
Malaysia 2.7 40.0 15.9 17.3 29.2 0.8 1.9 0.4 0.4 0.8
Malta 2.4 37.6 18.0 6.2 39.1 1.1 2.0 0.4 0.1 0.9
Mexico 4.6 40.8 6.1 42.2 15.4 2.1 4.5 0.3 1.1 0.9
Morocco 3.4 66.8 13.6 0.1 21.9 1.3 3.5 0.5 0.0 0.8
Nepal 3.6 10.5 25.3 16.1 48.1 2.1 2.4 1.0 0.5 1.8
Netherlands 1.4 43.1 9.7 21.4 26.1 1.0 1.7 0.1 0.3 0.4
Nicaragua 4.4 85.2 8.0 18.5 -10.4 3.3 6.3 0.3 0.9 0.2
Nigeria 5.3 -29.3 13.1 88.3 27.8 5.8 7.0 0.7 1.6 1.8
Norway 3.2 51.6 4.6 44.3 3.2 1.2 2.8 0.1 1.4 0.2
Oman 4.1 43.1 5.5 15.2 36.2 1.4 3.3 0.2 0.6 1.4
Pakistan 2.8 38.8 28.6 - 32.6 1.8 2.9 0.9 - 0.8
Panama 2.1 29.9 4.3 20.3 46.4 1.4 2.0 0.1 0.4 1.0
Papua New Guinea 3.2 -2.6 20.2 40.8 45.8 4.2 5.0 0.4 0.9 1.1
Paraguay 5.9 63.5 5.5 11.4 23.3 2.5 6.2 0.4 0.7 1.5
Peru 6.5 43.8 14.3 47.0 12.1 5.7 9.6 0.7 1.7 0.8
Philippines 4.1 29.8 6.6 10.3 55.0 3.0 4.3 0.3 0.4 2.2
Poland 6.1 16.8 27.9 23.3 34.9 2.4 3.6 1.6 1.3 2.1
Portugal 3.3 45.9 8.0 25.5 23.7 1.0 2.5 0.3 0.9 0.7

(continued on following page.)



Table 1. (continued)
(percent)

Net interest incomeb
Overhead minus Loan loss Net Noninterest Loan loss Net

Net interest noninterest income Taxes provisions profits income Overhead Taxes provisions profits
Economy margin3 (as a percentage of net interest income) (as a percentage of total assets)
Qatar 1.9 6.6 0.0 15.0 85.2 1.1 1.3 0.0 0.2 1.6
Romania 9.7 1.9 26.2 36.8 44.3 2.4 2.8 2.3 3.7 4.3
Russia 4.7 -5.0 33.3 47.2 37.1 10.9 7.0 1.9 2.6 4.7
Singapore 2.2 20.7 21.6 8.7 56.4 1.0 1.4 0.5 0.1 1.3
South Africa 3.9 45.1 11.8 16.1 29.0 1.9 3.6 0.5 0.7 1.1
Spain 3.6 60.3 10.2 17.7 12.7 1.2 3.2 0.4 0.6 0.7
Sri Lanka 3.7 31.8 11.1 9.7 52.5 2.0 3.0 0.5 0.4 2.1
Swaziland 5.4 52.1 16.3 2.8 30.9 2.7 5.5 0.9 0.2 1.7
Sweden 3.1 26.3 1.9 64.6 11.2 1.5 2.5 0.1 1.9 0.3
Taiwan (China) 2.0 34.6 10.1 10.8 45.5 1.0 1.6 0.2 0.2 1.0
Tunisia 2.3 31.4 9.9 56.1 48.0 2.2 3.1 0.2 1.1 0.8
Turkey 6.3 11.7 10.0 32.9 47.2 4.0 5.4 0.8 0.8 3.3
United Kingdom 2.3 18.4 20.6 29.8 40.9 2.3 3.0 0.4 0.7 0.8
United States 3.9 47.6 12.5 15.2 25.8 1.8 3.6 0.5 0.7 1.0
Venezuela 7.2 49.9 2.7 16.7 30.6 2.8 6.4 0.2 1.0 2.5
Yemen 4.0 48.8 14.1 2.6 34.6 -0.5 1.4 0.6 0.1 1.4
Zambia -4.7 186.1 -6.6 -49.1 -30.4 9.5 0.4 0.3 2.4 1.7

- Not available.
Note: Ratios are calculated for each bank in each country and then averaged over the country's sample period.
a. The net interest margin is defined as net interest income divided by total assets.
b. Columns 3 though 6 show the shares of the four components of net interest income. These shares add to 100 percent except for cases where information on loan

loss provisioning is missing.
Source: Authors' calculations based on data from the BankScope database of the IBCA.
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This is also the case in some Latin American countries, such as Argentina, Brazil,
Colombia, and Peru, and in a few African countries, such as Nigeria and
Zambia.

Overhead as a share of total assets reveals variations in operating costs across
banking systems (column 8). This variable reflects variations in employment and
in wage levels. Despite high wages, overhead as a share of total assets appears to
be lowest at around 1 percent for high-income countries, such as-Japan and Lux-
embourg. It is notably high at 3.6 percent for the United States, perhaps reflect-
ing the proliferation of banks and bank branches because of banking restrictions.

Jamaica, Lithuania, and Romania stand out with high tax-to-asset ratios of
around 2 percent (column 9). Loan loss provisioning, proxied by loan loss provi-
sioning as a share of total assets, is equally high in Eastern Europe and in some
developing countries (column 10). Finally, net profits divided by total assets also
tend to be relatively high in developing countries (column 11).

Table 2 presents statistics on interest spreads and profitability for selected
aggregates. The first breakdown is by ownership; a bank is said to be foreign-
owned if 50 percent or more of its shares are owned by foreign residents. There is
only a small difference in the net interest margin for domestic banks (3.7 percent)
and foreign banks (2.9 percent). This small difference, however, masks the fact
that foreign banks tend to achieve higher interest margins in developing coun-
tries and lower interest margins in industrial countries.' This may reflect the fact
that foreign banks are less subject to credit allocation rules and have technical
advantages (in developing countries), but also have distinct informational disad-
vantages relative to domestic banks (everywhere).

Foreign banks pay somewhat lower taxes than domestic banks (column 4).
This gap may reflect differences in the tax rules governing domestic and foreign
banks, as well as the ability of foreign banks to shift profits internationally to
minimize their global tax bill. Foreign banks also have relatively low provision-
ing, as indicated by loan loss provisioning as a share of total assets, which is
consistent with the view that foreign banks generally do not engage in retail
banking operations.

The next breakdown is by bank size. For countries with at least 20 banks,
large banks are defined as the 10 largest banks according to the value of their
assets. Large banks tend to have lower margins and profits and smaller overheads.
They also pay relatively low direct taxes and have lower loan loss provisioning.

Table 2 also considers bank groupings by national income levels and loca-
tion.2 Breaking down the data into four income levels, we see that the net interest
margin is highest for countries in the middle-income groups. Banks operating in
middle-income countries also have the highest values for overhead, taxes, and
loan loss provisioning as shares of total assets. Net profits as a share of total

1. See Claessens, Demirgiiu-Kunt, and Huizinga (1997) for more detailed information on the average
spreads of domestic and foreign banks for different groupings of countries by income. That article also
considers how entry by foreign banks affects the interest spreads and operating costs of domestic banks.

2. For country groupings by income, see World Bank (1996).



Table 2. Bank Interest. Spreads and Profitability, Selected Aggregates, 1988-95
(percent)

Net interest incomeb

Overhead minus Loan loss Net Noninterest Loan loss Net
Net interest noninterest income Taxes provisions profits income Overhead Taxes provisions profits

Bank groupings margina (as a percentage of net interest income) (as a percentage of total assets)

All banks 3.5 43.1 11.5 24.8 20.6 1.6 3.2 0.3 0.8 0.8

Bank ownership
Domestic 3.7 46.2 11.1 22.8 19.9 1.6 3.3 0.4 0.8 0.8
Foreignc 2.9 29.0 13.1 33.5 24.4 1.6 2.8 0.3 0.7 0.8

Bank sized
Large 2.6 35.5 13.1 27.5 23.9 1.2 2.5 0.3 0.6 0.5
Small 3.4 48.0 11.9 22.0 18.2 1.5 3.1 0.4 0.7 0.7

Country income
Low 2.8 37.9 11.3 20.0 30.8 3.2 3.1 0.5 0.8 1.5
Lower-middle 5.7 36.8 11.0 24.9 27.2 3.2 5.1 0.7 1.3 1.8
Upper-middle 4.1 32.7 11.2 27.3 28.8 2.1 3.8 0.4 1.0 0.9
High 2.6 30.0 10.3 31.8 27.9 1.2 2.3 0.2 0.7 0.5

Region
Africa 3.3 59.2 9.6 14.2 16.9 4.5 4.4 0.6 1.1 1.6
Asia 3.0 20.1 14.7 17.3 47.9 1.8 2.4 0.4 0.5 1.5
Latin America 6.2 48.7 6.8 21.1 23.4 3.1 6.2 0.5 1.1 1.5
Middle East and North Africa 2.9 26.1 8.5 23.4 41.9 1.6 2.6 0.3 0.5 1.1
Transition economiese 6.4 13.2 21.8 51.9 13.1 4.4 4.5 1.4 3.0 1.9
Industrial economies 2.7 32.9 10.4 34.7 21.9 1.2 2.5 0.3 0.8 0.4

Note: The data by income group and by region are means of country averages. Income and region classifications follow World Bank definitions as published in
World Bank (1996).

a. The net interest margin is defined as net interest income divide by total assets.
b. Columns 3 though 6 show the shares of the four components of net interest income. These shares add to 100 percent.
c. A foreign bank is defined as having at least 50 percent foreign ownership.
d. Large includes the largest 10 banks; the remaining banks are classified as small. The large versus small distinction is made only if there are more than 20 banks

in a given year.
e. The transition economies are China, Czech Republic, Estonia, Hungary, Lithuania, Poland, Romania, Russia, and Slovenia.
Source: Authors' calculations based on data from the BankScope database of the IBCA.



Demirgti-Kunt and Huizinga 389

assets tends to be highest for banks operating in lower-income countries. Banks
operating in higher-income countries, instead, achieve the lowest net interest
margins, and they face the lowest values of overhead, taxes, loan loss provision-
ing, and net profits as shares of total assets.

The breakdown by region reveals that the net interest margin is highest for
banks operating in the transition economies at 6.4 percent and is also high in
Latin America at 6.2 percent. It is lowest for banks operating in industrial coun-
tries at 2.7 percent. The transition economies further stand out with high values
of overhead, taxes, loan loss provisioning, and net profits ag shares of total as-
sets. Banks operating in industrial countries have the lowest ratio of net profits to
total assets at 0.4 percent, probably because of the high level of competition in
banking services.

Table 3 provides information on some of the macroeconomic and institutional
variables used in the regression analysis. The data are for 1995 or the most recent
year available. The tax rate is computed on a bank-by-bank basis as taxes paid
divided by before-tax profits. The figure reported in the table is the average for
all banks in the country in 1995. Reserves divided by deposits are the banking
system's aggregate central bank reserves divided by aggregate banking system
deposits. Actual reserve holdings reflect required and excess reserves. Reserves
are generally remunerated at less-than-market rates, and therefore actual reserves
may be a reasonable proxy for required reserves, as averaged over the different
deposit categories. For several developing countries-Botswana, Costa Rica,
Greece, and Jordan-the reserve ratio is above 40 percent, indicating substantial
financial repression. In contrast, this ratio is low in Belgium, France, and Luxem-
bourg at 0.01.

The deposit insurance variable is a dummy variable that takes on a value of 1
if there is an explicit deposit insurance scheme (with defined insurance premia
and insurance coverage) and a value of 0 otherwise. Even if there is an explicit
deposit insurance scheme, however, the ex post insurance coverage may prove to
be higher than the de jure coverage, if the deposit insurance agency chooses to
guarantee all depositors. With a value of 0 there is no explicit deposit insurance,
even if the authorities offer some type of implicit insurance.

Next, table 3 presents some indicators of the structure of financial markets.
The concentration variable is defined as the ratio of the assets of the three largest
banks to the assets of the total banking sector. As is well known, the concentra-
tion of the U.S. banking market is low, at 16 percent, compared with values of
about 50 percent for France and Germany. Note, however, that the U.S. figure
may understate the concentration ratio in individual banking markets, which are
protected from outside competition by interstate banking and branching restric-
tions. The number of banks in the table reflects the number of banks in the data
set with complete information. The ratio of bank assets to GDP is defined as the
total assets of the deposit-money banks divided by GDP. This ratio reflects the
banking sector's overall level of development. The ratio of stock market capitali-
zation to GDP measures the extent of stock market development. Developing coun-



Table 3. Economic and Institutional Indicators
GDP per capita Inflationa Tax rateb Reserves/ Deposit Market Number of Bank assets/ Stock market Law and

Economy (U.S. dollars) (percent) (percent) deposits insurance' concentrationd bankse GDPf capital/GDP orderg
Argentina 3,825 0.02 0.15 0.06 1 0.48 11 0.23 0.13 S
Australia 14,542 0.03 0.47 0.02 0 0.45 44 0.77- 0.70 6
Austria 16,947 0.02 0.23 0.04 1 0.75 12 1.27 0.14 6
Bahrain 7,902 0.02 0.01 0.10 - 0.94 7 0:49 - S
Belgium 16,197 0.03 0.27 0.01 1 0.46 49 1.53 0.39 6
Bolivia 665 0.11 0.10- - 0 O.S7 11 0.43 0.01 3
Botswana 1,844 0.18 0.32 0.41 - 0.94 5 0.14 0.09 -
Brazil 2,113 22.95 0.38 0.13 0 0.43 56 0.32 0.21 3
Canada 16,091 0.02 0.35 0.01 1 0.56 72 0.72 0.6S 6
Chile 2,481 0.12 0.07 0.08 1 0.40 23 0.4S 1.10 S
China 468 0.12 0.21 - 0 0.99 5 0.80 0.06 -
Colombia 1,445 0.23 0.18 0.23 1 0.3S 28 0.20 0.22 2
Costa Rica 1,936 0.23 0.09 0.59 0 0.76 22 0.15 0.07 -
Cyprus 7,500 0.03 0.34 0.16 - 0.75 9 0.91 0.30 S
Czech Rep. 3,165 0.15 2.01 0.18 1 0.76 15 0.87 0.33 -
Denmark 22,386 0.02 0.16 0.07 1 0.77 56 0.55 0.33 6
Dominican Rep. 829 0.13 0.19 0.25 1 0.62 13 0.17 - 4
Ecuador 1,243 0.23 0.12 0.10 0 0.89 6 0.24 0.15 4
Egypt 709 0.12 0.25 0.20 0 0.89 9 0.65 0.13 4
El Salvador 994 0.12 0.04 0.32 1 0.86 4 0.28 0.67 3
Estonia 2,820 0.29 0.20 - 0 - 7 - - -
Finland 18,275 0.03 0.48 0.15 1 0.70 12 0.70 0.3S 6
France 18,128 0.01 0.26 0.01 1 0.48 98 0.99 0.34 6
Germany- 16,S72 0.02 O.S6 0.04 1 0.50 82 1.19 0.24 6
Greece 5,140 0.10 0.21 0.46 1 0.70 16 0.40 0.15 6
Guatemala 898 0.10 0.10 0.32 0 0.29 24 0.16 - 3
Haiti 230 0.72 0.25 0.35 - 1.00 3 0.10 - 3
Honduras 900 0.2S 0.33 0.14. 0 1.00 3 0.22 0.09 3
Hong Kong, China 11,911 0.02 0.13 - 0 0.44 35 - 2.17 6
Hungary 2,330 0.20 0.13 - 1 0.40 22 0.40 0.04 -



India 423 0.06 0.04 0.16 1 0.90 5 0.35 0.38 4
Indonesia 718 0.13 0.30 - 0 0.38 21 0.41 0.33 5
Ireland 13,653 0.01 0.26 0.05 1 0.75 12 0.46 0.42 6
Israel 10,515 0.10 0.53 0.07 0 0.48 26 0.91 0.42 5
Italy 15,491 0.05 0.48 - 1 0.27 66 0.62 0.11 6
Jamaica 1,573 0.33 0.24 0.33 0 0.52 10 0.30 0.41 3
Japan 23,960 0.02 0.57 0.01 1 0.21 81 1.32 0.72 6
Jordan 1,263 0.02 0.31 0.49 0 0.93 7 0.70 0.70 5
Korea, Rep. of 5,663 0.06 0.26 0.10 0 0.17 43 0.55 0.40 5
Lebanon 1,800 - 0.24 0.16 1 0.61 6 0.79 - -

Lithuania 1,233 0.36 0.37 0.14 0 0.76 8 0.17 0.03
Luxembourg 21,433 0.07 0.45 - 1 0.30 108 0.41 0.14 6
Malaysia 3,108 0.06 0.32 0.12 0 0.31 49 0.84 2.82 5
Malta 6,102 0.04 0.29 0.08 - 0.69 7 0.75 -

Mexico 1,749 0.45 0.20 0.23 1 0.59 20 0.35 0.32 3
Morocco 853 0.07 0.34 0.07 - 0.63 8 0.46 0.18 6
Nepal 203 0.07 0.35 - - 1.00 3 0.22 0.06
Netherlands 17,187 0.02 0.21 0.01 1 0.84 25 1.14 0.90 6
New Zealand 12,008 0.08 0.28 0.03 0 0.52 8 0.87 0.53 6
Nicaragua 786 0.09 0.22 0.27 - 0.63 13 0.32 -

Nigeria 339 0.65 0.06 0.14 1 0.87 9 0.13 0.03 3
Norway 23,083 0.03 0.16 0.01 1 0.52 27 0.68 0.31 6
Oman 5,696 0.04 0.12 0.05 0 0.69 6 0.29 0.15 5
Pakistan 377 0.14 0.53 0.19 0 0.73 15 0.37 0.16 2
Panama 2,435 0.05 0.08 - - 0.54 9 0.69 0.10 3
Papua New Guinea 1,104 0.03 0.23 0.03 - 0.78 5 0.31 - 3
Paraguay 1,049 0.13 0.17 0.33 0 0.35 23 0.20 - 4
Peru 1,046 0.13 0.43 0.32 1 0.65 22 0.13 0.20 3
Philippines 615 0.07 0.12 0.12 1 0.44 21 0.43 0.79 4
Poland 1,903 4.65 0.40 0.10 1 0.45 32 0.29 0.04
Portugal 5,199 0.11 0.14 0.03 1 0.32 38 0.88 0.19 6
Qatar 12,820 - 0.01 0.04 - 1.00 2 0.71 -

Romania 1,341 2.16 0.30 0.33 0 0.70 7 0.15 -

Russia 1,989 1.90 0.46 0.19 0 0.44 18 0.12 0.05

(Table continued on following page.)



Table 3. (continued)
GDP per capita Inflationa Tax rateb Reservesl Deposit Market Number of Bank assets! Stock market Law and

Economy (U.S. dollars) (percent) (percent) deposits insuranceY concentration' bankse GDPf capital/GDP orders

South Africa 2,176 0.09 0.23 0.04 0 0.71 15 0.67 2.09 4
Saudi Arabia 5,316 0.04 0.00 - 0 0.96 4 0.41 0.33 5
Singapore 13,436 0.04 0.29 0.08 0 0.48 19 0.96 1.74 6
Spain 9,137 0.05 0.26 0.08 1 0.50 49 1.01 0.35 4
Sri Lanka 640 0.11 0.23 - 0 0.63 7 - - -
Swaziland 787 0.47 0.16 0.21 - - 4 0.23 0.30 -
Sweden 19,387 0.04 -4.91 - 0 0.41 18 0.62 0.78 6
Taiwan (China) 7,268 0.02 0.18 - 1 0.40 25 - - 5
Thailand 1,807 0.04 0.31 0.04 0 0.49 14 0.98 0.86 5
Tunisia 1,464 0.05 0.20 0.04 - 0.55 8 0.55 0.22 -
Turkey 1,848 1.06 0.14 0.27 1 0.43 29 0.17 0.17 5
United Kingdom 13,478 0.02 0.36 - 1 0.39 71 1.12 1.27 6
United States 20,931 0.01 0.27 0.03 1 0.16 372 0.48 0.95 6
Venezuela 2,651 0.51 0.06 0.25 1 0.46 17 0.13 0.05 4
Yemen 280 - 0.51 - - 1.00 3 - - -
Zambia 247 0.55 0.34 0.08 0 1.00 3 0.10 - 4

- Not available.
Note: For all variables 1995 figures were reported, if available. Otherwise figures are for the most recent year available.
a. Inflation is the annual inflation of the GDP deflator.
b. The tax rate is defined as total taxes paid by banks divided by before-tax profits.
c. Deposit insurance is a dummy variable that takes the value 1 if there is an explicit deposit insurance scheme and 0 otherwise.
d. Market concentration is defined as the ratio of the assets of the largest three banks to total banking assets.
e. This value is the number of banks in the data set with complete information.
f. Bank assets include the total assets of the deposit money banks.
g. The law and order indicator reflects the degree to which the citizens of a country are willing to accept the established institutions to make and implement laws

and adjudicate disputes. It is scored 0-6 with higher scores indicating sound political institutions and a strong court system. Lower scores indicate a tradition of
depending on physical force or illegal means to settle claims.

Source: GDP per capita and inflation are from World Bank National Accounts. The tax rate, market concentration, and number of banks are from IBCA's BankScope
database. Reserves/deposits and bank assets/GDP are from the International Monetary Fund, International Financial Statistics. Deposit insurance is compiled from
Kyei (1995) and Talley and Mas (1990). Stock market data are from International Finance Corporation's emerging market database. The law and order indicator is
produced by the International County Risk Rating Agency.
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tries tend to have lower bank-to-GDP and capitalization-to-GDP ratios, with some
notable exceptions. Malaysia, South Africa, and Thailand, for instance, have
relatively high ratios for both variables.

The final column in the table provides an index of law and order, which is one
of the institutional variables used in the regression analysis. This variable is scaled
from 0 to 6, with higher scores indicating sound political institutions and a strong
court system. Lower scores reflect a tradition in which physical force or illegal
means are used to settle claims. The table shows considerable variation among
countries in the sample.

III. EMPIRICAL RESULTS

Tables 4 and 5 report the results of regressions of the net interest margin and
before-tax profits as a share of total assets, respectively. Measuring profitability
using the return on equity (as opposed to using the return on assets and control-
ling for equity ratios as we do here) does not lead to significantly different results
and thus is not reported. All regressions include country and year fixed effects.
The tables report several specifications, the basic one including a set of bank and
macroeconomic indicators as regressors. These are important control variables
to which we subsequently add the taxation variables, the deposit insurance in-
dex, the financial structure variables, and the legal and institutional indicators.
We drop some variables from these two regressions because we want to ensure
that banks from a reasonable number of countries are included. The estimation
technique is weighted least squares, with the weight being the inverse of the num-
ber of banks for the country in a given year. This weighting corrects for the fact
that the number of banks varies considerably across countries.

Bank Characteristics and Macroeconomic Indicators

The first bank characteristic is the book value of equity divided by total assets
lagged one period (E/TA, 1 ). We lag total assets by one period to correct for the
fact that profits, if not paid out in dividends, have a contemporaneous impact on
bank equity. Buser, Chen, and Kane (1981) examine the theoretical relationship
between bank profitability and bank capitalization. They find that banks gener-
ally have an interior optimal capitalization ratio in the presence of deposit insur-
ance. Banks with a high franchise value, reflecting costly bank entry, have incen-
tives to remain well-capitalized and to engage in prudent lending behavior (see
Caprio and Summers 1993 and Stiglitz and Uy 1996). Berger (1995b) provides
empirical evidence that U.S. banks show a positive relationship between bank
profitability and capitalization, although the evidence is not conclusive. The au-
thor notes that well-capitalized firms face lower expected bankruptcy costs for
themselves and their customers, thereby reducing their cost of funding.

The basic specification (column 1 in tables 4 and 5) confirms that there is a
positive relationship between EfTFA,l and net interest income and bank profitabil-
ity. In the regressions this variable is also interacted with GDP per capita (measured
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Table 4. Determinants of Net Interest Margins
Regression results

Independent variable (1) (2) (3) (4) (5)

Bank characteristics
Equity/lagged total assets

(E/FA, 1) 0.046*** 0.047*** 0.044*** 0.064*** 0.063***
(0.007) (0.007) (0.007) (0.007) (0.006)

Equity/lagged total assets
interacted with GDP per capita -0.001 0.000 -0.001 -0.002** -0.002***

(0.001) (0.001) (0.001) (0.001) (0.001)
Loans/total assets 0.017*** 0.008** 0.012*** 0.022*** 0.019***

(0.004) (0.004) (0.004) (0.004) (0.004)
Loans/total assets interacted

with GDP per capita -0.000 0.001*** 0.001*** 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000)

Non-interest earning
assets/total assets -0.016** -0.020*** -0.021*** -0.011 -0.020***

(0.007) (0.007) (0.008) (0.007) (0.007)
Non-interest earning assets/

total assets interacted with
GDP per capita -0.001* -0.001 0.000 -0.002** -0.001

(0.001) (0.001) (0.001) (0.001) (0.001)
Customer and short-term

funding/total assets -0.007 0.003 0.004 -0.000 -0.004
(0.005) (0.005) (0.006) (0.005) (0.005)

Customer and short-term
funding/total assets
interacted with GDP per capita 0.000 -0.000 0.000 -0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.001)
Overhead/total assets 0.173*** 0.025*** 0.213*** 0.141*** 0.310***

(0.022) (0.019) (0.019) (0.018) (0.019)

Overhead/total assets interacted
with GDP per capita 0.002*** 0.004* 0.004* 0.009*** 0.005**

(0.002) (0.002) (0.002) (0.002) (0.002)

Foreign ownership dummy 0.004*** 0.003** 0.004*** 0.004*** 0.003***
(0.001) (0.001) (0.001) (0.001) (0.001)

Foreign ownership dummy
interacted with GDP per capita -0.001*** -0.001*** -0.001*** -0.000*** -0.000***

(0.000) (0.000) (0.000) (0.000) (0.000)

Macroeconomic indicators
GDP per capita 0.000 0.000 0.000 0.000 -0.011 * * *

(0.001) (0.001) (0.001) (0.001) (0.002)
Growth rate 0.004 0.005 0.006 -0.011 -0.020)**

(0.008) (0.008) (0.008) (0.008) (0.007
Inflation rate 0.021*** 0.026*** 0.025*** 0.020*** 0.003

(0.006) (0.006) (0.006) (0.006) (0.005)
Real interest rate 0.044*** 0.060*** 0.058*** 0.051*** 0.025***

(0.007) (0.007) (0.007) (0.007) (0.006)
Real interest rate interacted

with GDP per capita 0.001 -0.004 -0.003* -0.005*** -0.000
(0.002) (0.002)** (0.002) (0.002) (0.002)
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Table 4. (continued)
Regression results

Independent variable (1) (2) (3) (4) (5)

Taxation
Reserves -0.076*** -0.076*** -0.024* -0.104***

(0.015) (0.01S) (0.016) (0.016)
Reserves interacted with GDP

per capita 0.01 1*1} 0.011*** 0.009*** 0.004
(0.003) (0.003) (0.003) (0.004)

Tax rate 0.016*** 0.015** 0.617*** 0.017***
(0.002) (0.002) (0.002) (0.002)

Tax rate interacted with GDP

per capita -0.001 ** -0.001*** -0.001*** -0.001***
(0.000) (0.000) (0.000) (0.000)

Deposit insurance
Deposit insurance dummy -0.009***

(0.003)
Financial structure
Bank assets/GDP -0.024**

(0.010)
Bank assets/GDP interacted with

GDP per capita 0.001*
(0.001)

Stock market capitalization/GDP 0.016***
(0.005)

Stock market capitalization/GDP
interacted with GDP per capita -0.002***

(0.001)
Stock market capitalization/bank assets -0.013***

(0.003)
Stock market capitalization/bank assets

interacted with GDP per capita 0.001**
(0.001)

Number of banks -0.001
(0.015)

Market concentration 0.004
(0.005)

Total assets (U.S. dollars) 0.003***
(0.000)

Legal and institutional indicators
Contract enforcement dummy -0.042***

(0.007)
Contract enforcement dummy

interacted with GDP per capita 0.003***
(0.001)

Law and order index -0.003***
(0.001)

Law and order index interacted with
GDP per capita -0.000* * *

(0.000)
Corruption -0.009 **

(0.001)

(Table continued on following page.)
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Table 4. (continued)
Regression results

Independent variable (1) (2) (3) (4) (5)

Corruption interacted with
GDP per capita 0.001 * * *

(0.000)
Adjusted R2 0.50 0.51 0.50 0.58 0.63
Number of observations 5,841 5,276 5,212 5,054 4,497

* Significant at the 10 percent level.
Significant at the 5 percent level.
* Significant at the 1 percent level.

Note: The regressions are estimated using weighted least squares pooling bank-level data across 80
countries for the 1988-95 time period. The number of banks in each period is used to weight the
observations. The regressions also include country and time dummy variables that are not reported. The
dependent variable is the net interest margin defined as net interest income divided by total assets. Standard
errors are given in parentheses.

Source: Authors' calculations.

Table 5. Determinants of Bank Profitability
Regression results

Independent variable (1) (2) (3) (4) (5)

Bank characteristics
Equity/lagged total assets

(E/TA, 1) 0.047*** 0.051** 0.055o* 0.058** 0.01I***
(0.009) (0.009) (0.009) (0.010) (0.006)

Equity/lagged total assets
interacted with GDP per capita 0.002 0.002*** 0.003*** 0.002*** 0.003**

(0.001) (0.001) (0.001) (0.001) (0.001)
Loans/total assets -0.013*** -0.024*** -0.023** -0.015*** -0.018***

(0.005) (0.005) (0.005) (0.005) (0.004)
Loans/total assets interacted

with GDP per capita 0.001*** 0.003*** 0.003*** 0.003*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000)

Non-interest earning assets/
total assets -0.005 -0.010 -0.011 -0.014 -0.033***

(0.010) (0.010) (0.010) (0.010) (0.007)
Non-interest earning assets/

total assets interacted with
GDP per capita -0.007*** -0.007*** -0.007*** -0.008*** 0.002**

(0.001) (0.001) (0.001) (0.001) (0.001)
Customer and short-term

funding/total assets -0.029*** -0.017** -0.014*** -0.031*** -0.OSI *1

(0.006) (0.007) (0.008) (0.001) (o.oo0)
Customer and short-term

funding/total assets
interacted with GDP per capita 0.002*** -0.000 -0.000 0.001 0.002***

(0.000) (0.001) (0.001) (0.001) (0.000)
Overhead/total assets -0.023 -0.006 -0.004 -0.024 -0.114***

(0.025) (0.026) (0.026) (0.026) (0.019)
Overhead/total assets interacted

with GDP per capita -0.030*** -0.049*** -0.049*** -0.048*** 0.007***
(0.003) (0.003) (0.003) (0.003) (0.002)
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Table 5. (continued)
Regression results

Independent variable (1) (2) (3) (4) (5)

Foreign ownership dummy 0.005*}* 0.006*** 0.006*** 0.006*** 0.006***
(0.001) (0.001) (0.001) (0.001) (0.001)

Foreign ownership dummy
interacted with GDP per capita -0.001*}* -0.001' -0.001*** -0.001*** 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000)

Macroeconomic indicators
GDPper capita 0.008*** 0.008*** 0.008*** 0.007*** 0.000

(0.001) (0.001) (0.001) (0.002) (0.002)
Growth rate 0.002 -0.006 -0.007 -0.019 0.004

(0.010) (0.011) (0.011) (0.011) (0.007)
Inflation rate 0.011 0.015* 0.014* 0.009 0.011*

(0.008) (0.008) (0.008) (0.008) (0.005)
Real interest rate 0.023*** 0.029*** 0.029*** 0.023*** 0.026***

(0.009) (0.010) (0.010) (0.009) (0.006)
Real interest rate interacted

with GDP per capita -0.000 -0.001 -0.001 -0.000 -0.003**
(0.002) (0.002) (0.002) (0.002) (0.002)

Taxation
Reserves -0.126*** -0.129*** -0.106*** -0.091***

(0.021) (0.021) (0.023) (0.016)
Reserves interacted with GDP

per capita 0.029*** 0.031*** 0.032*** 0.005**
(0.004) (0.004) (0.004) (0.004)

Tax rate 0.022*** 0.022*** 0.021*** 0.017**
(0.003) (0.003) (0.003) (0.002)

Tax rate interacted with GDr
per capita -0.000 -0.000** -0.003** 0.000*

(0.000) (0.000) (0.000) (0.000)

Deposit insurance
Deposit insurance dummy -0.005

(0.004)
Financial structure
Bank assets/GDP -0.028*

(0.014)
Bank assets/GDP interacted with

GDP per capita 0.002*
(0.001)

Stock market capitalization/GDP 0.010
(0.007)

Stock market capitalization/
GDP interacted with
GDP per capita 0.000

(0.001)

Stock market capitalization/bank assets -0.001
(0.001)

(Table continued on following page.)
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Table S. (continued)
Regression results

Indicator (1) (2) (3) (4) (5)

Stock market capitalization/bank
assets interacted with GDP per
capita -0.001

(0.001)
Number of banks 0.000

(0.000)
Market concentration 0.010*

(0.007)
Total assets (U.S. dollars) 0.000

(0.000)
Legal and institutional indicators
Contract enforcement dummy -0.022***

(0.007)
Contract enforcement dummy

interacted with GDP per capita 0.001v**
(0.001)

Law and order index -0.000
(0.001)

Law and order index interacted with
GDP per capita -0.000k

(0.000)
Corruption -0.002*

(0.001)
Corruption interacted with

GDP per capita -0.000
(0.000)

Adjusted R2 0.21 0.27 0.27 0.31 0.35
Number of observations 5,841 5,276 5,212 5,054 4,497

° Significant at the 10 percent level.
V t Significant at the 5 percent level.

' Significant at the 1 percent level.
Note: The regression is estimated using weighted least squares pooling bank-level data across 80 countries

for the 1988-95 time period. The number of banks in each period is used to weight the observations. The
regressions also include country and time dummy variables that are not reported. The dependent variable
is before-tax profits divided by total assets. Standard errors are given in parentheses.

Source: Authors' calculations.

in constant thousands dollars for the year 1987). The positive coefficient on the
interaction variables in the before-tax profits regression may reflect a higher bank
franchise value in wealthier countries. The coefficients on EUFA,, and the interac-
tion variable together indicate how the ratio of equity to assets affects bank vari-
ables in countries with different income levels. For a country with a per capita GDP
of $10,000, for instance, the point estimate of the effect of E/TA, 1 on before-tax
profits divided by total assets is 0.067 (or 0.047 + 10 x 0.002).

There is a negative and significant coefficient on non-interest-earning assets as
a share of total assets in the net interest margin equation, but there is no signifi-
cant relationship for the before-tax profits equation. Note that the sign on this
variable interacted with per capita GDP is negative in both the net interest margin
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and the before-tax profits specifications. Apparently, the presence of non-interest
earning assets depresses net interest income and profitability more in wealthier
countries than in poorer countries. By contrast, the sign on loans divided by total
assets is positive in the net interest margin equation and negative in the before-
tax profits equation. However, the coefficient of this variable interacted with GDP

in the profits equation is positive, indicating that at higher income levels bank
lending activities tend to be more profitable.

On the liability side, customer and short-term funding consists of demand
deposits, savings deposits, and time deposits. On average, this type of customer
funding may carry a low interest cost, but it is costly in terms of the required
branching network. This liability category does not significantly affect the net
interest variable, although there is evidence that it lowers bank profitability.

Differences in overhead may also capture differences in bank business and
product mix, as well as variation in the range and quality of services. The ratio of
overhead to total assets has an estimated coefficient of 0.173 in the net interest
margin regression, which suggests that about a sixth of a bank's overhead cost is
passed on to its depositors and lenders. The interaction of overhead with per
capita GDP also enters with a positive coefficient, indicating that a larger share of
overhead is passed onto financial customers in wealthier countries. This may
reflect more competitive conditions in banking markets in industrial than in de-
veloping countries. In the before-tax profits regression the interaction of over-
head with per capita GDP enters negatively, indicating that higher overheads eat
into bank profits.

The foreign ownership variable equals 1 if at least 50 percent of the bank's
stock is in foreign hands and equals 0 otherwise. In both tables 4 and 5 this
variable has a positive coefficient, while its interaction with per capita GDP has a
negative coefficient. These results suggest that foreign'-banks realize relatively
high net interest margins and profitability in relatively poor countries. It may be
that foreign banks are frequently exempt from unfavorable domestic banking
regulations and apply superior banking techniques. Note, however, that the point
estimate of the effect of foreign ownership for a wealthy country with a per
capita GDP of $20,000 is negative in the net interest margin equation at -0.016
(that is, 0.004 - 20 x 0.001) and in the profitability equation at -0.015 (that is,
0.005 - 20 x 0.001). Foreign banks' technological and efficiency advantages in
countries may be insignificant because, while there, they face informational dis-
advantages. This could explain why foreign banks in industrial countries are
relatively unprofitable on average.

Turning to the macroeconomic indicators, we see, first, that per capita GDP has
no significant impact on the realized net interest margin, although it enters the
profitability equation with a positive coefficient. Per capita GDP is a general index
of economic development, and it thus reflects differences in banking technology,
the mix of banking opportunities, and any aspects of banking regulations omit-
ted from the regression. Growth, defined as the growth rate of real per capita
GDP, is insignificant in both regressions. The percentage change in the GDP defla-
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tor, or inflation, is estimated to increase the net interest margin and bank profit-
ability. However, the significance of the coefficients in the profitability regres-
sions is low, possibly because banks obtain higher earnings from float or because
there are delays in crediting customer accounts in an inflationary environment.
With inflation, bank costs also tend to rise. A larger number of transactions may
lead to higher labor costs and, as shown by Hanson and Rocha (1986: 40), result
in a higher ratio of bank branches per capita. On net, however, the regression
results suggest that the impact of inflation on profitability, although not very
significant, is positive throughout.

We constructed the real interest rate using the short-term government debt
yield and, if that measure was not available, other short-term market rates. The
real interest rate enters the net interest margin and before-tax profits regressions
positively, although this variable interacted with per capita GDP has a signifi-
cantly negative coefficient in the ne t interest margin equation. Thus there is
some evidence that increases in the real interest rate do not raise spreads as much
in industrial countries, perhaps because their deposit rates are not tied down by
deposit rate ceilings.

Taxation Variables

Banks are subject to direct taxation through the corporate income tax and
other taxes, and they are subject to indirect taxation through reserve require-
ments. Reserve requirements are an implicit tax on banks if, as is usual, official
reserves are remunerated at less-than-market rates. The corporate income tax
and the reserve tax differ in important respects. First, the corporate income tax,
in principle at least, can be targeted at pure profit. To the extent that it is a profit
tax, the corporate income tax is relatively nondistorting. In practice, however, it
may not be a pure profit tax if complete expensing of costs is not allowed.

The reserve tax, by its very nature, is proportional to the volume of deposit
taking and is therefore a distorting tax. From a welfare perspective the corporate
income tax thus appears to be superior to the reserve tax. A second important
difference is that the severity of the reserve tax depends on the opportunity cost
of holding reserves. This may depend on financial market conditions as much as
on any tax code. Related to this second condition, reserve requirements are also
an instrument of monetary policy.

As far as we know, there has been no other empirical research on the effect of
the corporate income tax on the banking sector. Several studies have considered
the impact of reserve requirements on bank profitability. Some, in particular,
have examined how Federal Reserve membership affected the profitability of
U.S. commercial banks in the 1970s (see Rose and Rose 1979 and Gilbert and
Rasche 1980). Federal Reserve membership subjected banks to generally higher
reserve requirements. Most of the studies in this area support the notion that
nonmember banks were more profitable than member banks (with similar char-
acteristics) because nonmember banks held relatively little cash. Competition
among member and nonmember banks in the same market appears to have pre-
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vented member banks from passing their higher reserve costs onto their custom-
ers. In related work Kolari, Mahajan, and Saunders (1988) study the impact of
announced changes in reserve requirements on bank stock prices using an event
study methodology. Huizinga (1996) and Eijffinger, Huizinga, and Lemmen (1998)
examine how nonresident withholding taxes affect interest rates, while Fabozzi
and Thurston (1986) examine how differences in reserve requirements are priced
into money-market instruments.

Because detailed information on the reserve regulation of all countries in our
sample is not available, we use a proxy to capture bank reserves. We construct
this variable in the regressions as the product of the banking system's ratio of
aggregate reserves to deposits (as in table 3) and the individual bank's ratio of
short-term funding to total assets. Customer and short-term funding, consisting
of demand deposits, savings deposits, and time deposits, here proxy for reservable
deposits. The reserves variable is thus an approximation of actual bank reserves
that reflects differences in systemwide reserve requirement rules.

In tables 4 and 5 the reserves variable enters the regressions negatively. The
coefficients in the net interest margin equations show two effects: less-than-
market remuneration and the impact on banks' lending and deposit rates. The
first effect is expected to be negative because underremunerated reserves lower a
bank's net interest income and profitability. The second effect could be either
zero, in which case the bank bears the full cost of higher reserves, or positive, in
which case the cost of reserves is passed onto bank customers in the form of
higher interest margins. In table 5 we see that the reserves variable negatively
affects bank profitability. This suggests that the second, or pass-through, effect is
either nonexistent or too small to offset the first, or direct, effect. Abstracting
from any pass-through, the coefficient on the reserves variable in either regres-
sion can also be interpreted as a bank's opportunity cost of holding reserves. The
reserves variable interacted with per capita GDP enters both regressions positively,
which may reflect the fact that the opportunity cost of holding reserves is higher
in wealthier countries.

We capture the explicit taxes that banks pay with the variable tax rate, which
is measured by a bank's tax bill divided by its pretax profits. This variable has a
significantly positive impact on interest margins and profitability. The tax rate
interacted with per capita GDP is negative and significant in both regressions.
These results suggest that both the net interest margin and profitability increase
with tax rates, but less so in richer countries. Thus the corporate income tax is
passed through to bank customers to some degree.

To calculate the extent of this pass-through, we use the estimated coefficients on
the tax rate variable and its interaction with per capita GDP. Let the pass-through
be defined as the increase in before-tax profits following a one-unit increase in the
corporate tax bill, or aBTP/aTX. Next, note that (aBTP/&t)/TA = , where X is the
tax rate, TA is total assets, and P is estimated at 0.022 - (0.0004) x (per capita
GDP). Further, aTX/ax = (aBTP/aT) + BTP, as TX = x BTP. It now follows that
aBTP/aTX = I/[P' + (BTP/TA)]. We can evaluate this expression using mean val-
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ues of ', BTP/FA, and per capita GDP separately for countries in four different
income groups (low, lower-middle, upper-middle, and high), where per capita GDP
is the international average for 1995. The calculations suggest that the pass-through
coefficient, aBTPIaTX, equals 1.01, 0.72, 1.00, and 1.21 for countries in the four
income groups, respectively. For low-income countries in 1995 BTP/TA and 'r have
mean values of 0.016 and 0.225 for all banks, while the average GDP per capita is
$426. The calculations reflect the fact that in high-income countries the mean value
of BTP/FA is lower, while the value of r changes little.

Essentially, these results suggest that the corporate income tax completely passes
through to bank cutomers. Thus there is no support for the notion that the cor-
porate income tax is a nondistorting tax on bank profits. Generally, it is a source-
based tax on domestically employed capital resources. A complete pass-through
of this tax is consistent with the assumption that international investors demand
a net-of-tax return on capital invested in a particular country independent of the
country's source-based taxes.

Deposit Insurance

Several studies have examined the impact of deposit insurance using interna-
tional data. Demirgiu-Kunt and Detragiache (1997) find that the existence of
explicit deposit insurance is positively associated with the probability of banking
crises. Barth, Nolle, and Rice (1997), however, find that deposit insurance has no
significant impact on banks' return on equity for a sample of 142 banks in 1993.
Bartholdy, Boyle, and Stover (1997) estimate that deposit insurance lowers the
deposit rate by 25 basis points, using aggregate deposit interest rate data for 13
OECD countries during 1-985-90. These authors discuss why deposit insurance
has a theoretically ambiguous effect on interest margins. On the one hand, the
deposit rate for insured deposits should decrease given the insurance protection.
On the other hand, mispriced deposit insurance provides banks with an incentive
to engage in more risky lending strategies to increase the contingent pay-out
from the deposit insurance agency.

Brewer and Mondschean (1994) offer empirical support for the notion that
deposit insurance creates incentives for banks to acquire risky assets by examin-
ing the junk bond holdings of U.S. banks, while Demirgiiu-Kunt and Huizinga
(1993) argue that deposit insurance was an important determinant of bank stock
prices during the international debt crisis of the 1980s. This moral hazard prob-
lem and the associated risks can lead bank creditors to demand a higher interest
rate. Also, for a given level of risk, deposit insurance may lead banks to lend
money more cheaply than they otherwise would, depressing net interest margins
and profitability. Even banks that do not engage in risky lending strategies them-
selves may experience a downward effect on interest margins because of bank
competition.

The deposit insurance variable equals 1 if the country has an explicit deposit
insurance regime. For some countries this variable changes with time, reflecting
changes in the regime during the sample period. The results suggest that deposit
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insurance lowers net interest margins. Deposit insurance may also influence mar-
gins and profits through its effect on financial structure-it encourages new entry
and enables small banks to operate. However, when we include financial struc-
ture variables in the regression, the results do not change. The impact on bank
profits is negative, but it is not significant, possibly because of the offsetting
impact of mispriced subsidies in actual deposit insurance schemes. These results
suggest that explicit deposit insurance regimes do not produce higher bank prof-
itability and margins, perhaps because of design and implementation problems.

Financial Structure Variables

In the regressions reported in column 4 of tables 4 and 5 we include two sets of
financial structure variables. The first set comprises the market concentration
ratio, the number of banks, and total bank assets as indicators of market struc-
ture and scale effects. Various authors, such as Gilbert (1984), Berger (1995a),
and Goldberg and Rai (1996), have pointed out that such variables may proxy
for market power as well as for differences in bank efficiency. We do not attempt
here to distinguish between the corresporiding market power and efficient struc-
ture hypotheses.

The second set consists of financial structure variables that measure the im-
portance of bank and stock market finance relative to GDP and to each other.
Reasons why these variables matter may also hinge on market power arguments.
A high ratio of bank credit to GDP, for instance, may reflect a high demand for
banking services fueling competition among banks. Or these variables may re-
flect the complementarity of or substitutability between bank and stock market
finance. The Miller-Modigliani theorem states that debt and equity finance are
purely substitutes in the absence of taxes and bankruptcy costs. In practice, how-
ever, debt and equity finance may also be complementary, as modeled in Boyd
and Smith (1996). DemirgiiuKunt and Maksimoyic (1996) provide empirical
evidence that an ability to attract equity capital may also enhance firms' borrow-
ing capacity, especially in developing countries' financial markets. In this setting
easier equity finance may increase rather than decrease the demand for debt fi-
nance, reflecting that these sources of finance are complements.

Turning to the first set of market concentration and scale variables, we see
that the bank concentration ratio ias a significant and positive impact on bank
profitability, while bank size, as proxied by total assets, has a significant and
positive impact on interest margins. The number of banks has no significant
impact on either interest margins or profits.

The second set of financial structure variables affects bank margins more sig-
nificantly than bank profits. This may indicate that these variables have a greater
impact on banks' loan and deposit customers than on other clients. The ratio of
bank assets to GDP has a significantly negative impact on margins and profits,
perhaps reflecting more intense interbank competition in well-developed finan-
cial systems. This effect is smaller in richer countries that already have relatively
developed banking sectors. The ratio of stock market capitalization to GDP enters
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the net interest margin equation positively, which suggests that a larger stock
market per se enables banks to obtain higher interest margins, supporting the
complementarity hypothesis between debt and equity financing discussed above.
As stock markets develop, better availability of information increases the poten-
tial pool of borrowers, making it easier for banks to identify and monitor them.
This raises the volume of business for banks, making higher margins possible. In
the regression the ratio of stock market capitalization to banking assets enters
the interest margin equation negatively. Thus it may be that a larger stock mar-
ket relative to the banking sector lowers bank margins, reflecting substitution
possibilities between debt and equity. For both stock market development indi-
cators the interaction with per capita GDP enters the interest margin equation
with the opposite sign, suggesting that the impact of any stock market develop-
ment on interest margins is muted in wealthier countries.

Legal and Institutional Indicators

The final regressions reported in tables 4 and 5 include a variety of legal and
institutional variables (column 5). The contract enforcement dummy, ranging
from 1 to 4, measures the degree to which contractual agreements are honored
and not subject to language and mentality differences. A higher value means
greater contract enforcement. In both the net interest margin and before-tax profits
regressions, the contract enforcement variable has a negative and significant sign.
Poor contract enforcement may prompt banks to require higher interest margins
and investors to require higher profitability to compensate for the additional
risk. In both regressions the contract enforcement variable interacted with per
capita GDP enters positively, suggesting a muted effect of this variable in wealthier
countries.

The law and order index, ranging from 0 to 6, captures how well the legal
system works in adjudicating disputes. From table 4 we see that a higher value of
this index is significantly associated with lower interest margins. The reason may
again be that an effective legal system reduces the required risk premia on bank
lending. The interaction between the law and order index and per capita GDP

enters the equation negatively, however.
Finally, the corruption index, ranging from 0 to 6, measures the degree of

government corruption. A higher score indicates that government officials are
less likely to take bribes. Table 4 indicates that a cleaner government is associ-
ated with lower realized interest spreads, and this relationship is weaker in
wealthier countries. Again, banks may require a lower risk premium on their
investi-nents in countries that are relatively free of corruption. Overall, the regres-
sions indicate that the underlying legal and institutional variables are important
in explaining cross-country variation in interest spreads and bank profitability.
For two of the three variables the interaction with per capita GDP has a coefficient
with the opposite sign, suggesting that the effects of institutional differences are
muted in wealthier countries.
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IV. CONCLUSIONS

Banking systems around the world differ widely in their size and operation.
Across countries commercial banks have to deal with different macroeconomic
environments, explicit and implicit tax policies, deposit insurance regimes, finan-
cial market conditions, and legal and institutional realities. Using a comprehen-
sive cross-country data set with bank-level data, this article analyzed how bank
characteristics and the overall banking environment affect how banks function
as reflected in interest margins and bank profitability.

We can confirm some findings of earlier research: for instance, a positive relation-
ship between capitalization and profitability and a negative relationship between
reserves and profitability. But other important determinants of bank margins and
profitability, such as ownership, corporate taxation, financial structure, and the legal
and institutional setting, have not been treated extensively in the literature.

Differences in the mix of bank activity also have an impact on spreads and
profitability. Our results show that banks with relatively high non-interest
earning assets are less profitable. Banks that rely largely on deposits for their
funding are also less profitable, because deposits apparently entail high branch-
ing and other expenses. Similarly, variation in overhead and other operating costs
is reflected in variation in bank interest margins, because banks pass on their
operating costs to their depositors and lenders.

The international ownership of banks also has a significant impact on bank
spreads and profitability. Foreign banks, specifically, realize higher interest mar-
gins and higher profitability than domestic banks in developing countries. This
finding may reflect the fact that in developing countries a foreign bank's techno-
logical edge is relatively strong, apparently strong enough to overcome any infor-
mational disadvantage in lending or raising funds locally. Foreign banks, how-
ever, are shown to be less profitable in industrial countries, where they may not
have a technological edge.

Macroeconomic factors also explain variation in interest margins. We found
that inflation is associated with higher realized interest margins and higher prof-
itability. Inflation entails higher costs-more transactions and generally more
extensive branch networks-and also higher income from bank float. The posi-
tive relationship between inflation and bank profitability implies that bank in-
come increases more with inflation than do bank costs. Further, high real interest
rates are associated with higher interest margins and profitability, especially in
developing countries. This may reflect the fact that in developing countries de-
mand deposits frequently pay zero or below-market interest rates.

Regarding financial structure, banks in countries with more competitive banking
sectors-where banking assets constitute a larger portion of GDP-have smaller
margins and are less profitable. The bank'concentration ratio positively affects
bank profitability, and larger banks tend to have higher margins. A larger ratio
of stock market capitalization to GDP increases bank margins, suggesting possible
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complementarity between debt and equity financing. A larger ratio, however, is
negatively related to margins, suggesting that relatively well-developed stock
markets can substitute for bank finance.

Similarly, several institutional factors, such as indexes of credit rights, law and
order, and corruption, and differences in financial structure, have more pro-
nounced effects on interest margins and bank profitability in developing than in
industrial countries. These results may reflect the relatively closed nature of bank-
ing markets in developing countries. Coupled with earlier empirical evidence that
a weak institutional environment makes banking crises more likely (Demirgiiu-
Kunt and Detragiache 1997), these results suggest that returns to improving un-
derlying institutions are indeed high. Reserves also have a more pronounced im-
pact on margins and profitability in developing than in industrial countries. This
result may simply reflect the relatively high opportunity cost of holding reserves
in poorer and more inflationary countries.

The corporate income tax appears to be passed on fully to bank customers in
both developing and industrial countries. This finding is consistent with the no-
tion that bank stock investors require net-of-company-tax returns independent
of the level of company taxation. It also implies that the corporate income tax on
banks is likely to distort the underlying saving and investment decisions, with
possibly negative implications for economic growth. These considerations must
weigh heavily in considering the merits of the corporate income tax on banks as
part of the overall tax system.

However, we also found that official reserves depress bank profits. Prima
facie, this suggests that reserve requirements are a better instrument with which
to tax bank profits than the corporate income tax. Note, however, that the im-
plicit reserve tax in many countries is much more variable than the corporate
income tax. The level of banking investment and activity is therefore unlikely to
be adjusted to each change in the implicit reserve tax. Variability in the reserve
tax can thus go a long way toward explaining the responsiveness of bank profits
to this tax. These issues are pursued further in Demirgiiu-Kunt and Huizinga
(1997).

Policymakers have an interest in promoting banking sectors that are both stable
and efficient. Stability clearly requires sufficient banking profitability, while eco-
nomic efficiency requires banking spreads that are not too large. A prerequisite
to formulating effective banking policies is thus to understand the determinants
of bank profitability and interest margins.

Several other topics remain for further study. Countries worldwide differ con-
siderably in the extent of foreign ownership of their banking systems. An inter-
esting issue is how entry by foreign banks affects the operation of domestic bank-
ing firms. In principle, foreign entry can affect pricing by domestic firms and
force them to reduce their operating costs and to remain competitive. Both of
these effects determine whether the entry of foreign firms is welfare-improving
overall. We address the impact of foreign entry in Claessens, Demirguc-Kunt,
and Huizinga (1997).
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As a related issue, it would be interesting to consider what determines foreign
bank entry. Foreign bank entry, and foreign direct investment generally, may be
driven by the different (worldwide) taxation of domestic and foreign firms rather
than simply by countries' comparative advantage in providing financial services.

We have found some evidence that government regulations, such as the design
of deposit insurance schemes, have an impact on bank margins. It would be in-
teresting to analyze this issue further by taking into account differences in design
features. We intend to return to these issues in future work.
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