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Do Macroeconomic Crises Always Slow
Human Capital Accumulation?

Norbert R. Schady

The impact of macroeconomic crises on the investments made by parents in the human

capital of their children is a question of considerable policy importance. Analysis of the

effects of the profound 1988-92 macroeconomic crisis in Peru on the schooling and

employment decisions of school-age children in urban areas finds no effect on atten-

dance rates but a significant decline in the fraction of children who are both employed

and attend school. It also finds significantly higher mean educational attainment for

children exposed to the crisis than for those who were not. These findings may be

related: Children who are not employed have more time available and may therefore

put more effort into school.

Normally Simon and I would have gone to work after high school, but jobs weren't to be had

anyway, and the public college was full of students in our condition, because of the unemployment.
-Saul Bellow, The Adventures of Augie March

How do macroeconomic crises affect the schooling and employment decisions

of children and their parents? Do such crises invariably slow human capital

accumulation, especially among the poor, thus transmitting poverty across

generations? Policymakers in the developing world, as well as such international

organizations as the United Nations Children's Fund and the World Bank, often

worry that households that are unable to smooth consumption during a crisis

may cut back on expenditures on the education, health, and nutrition of their

children (World Bank 2001). This is plausible but not self-evident.
In the standard neoclassical model of human capital investment individuals

acquire schooling until the (expected) marginal benefit of an additional year of
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education equals the marginal cost (Rosen 1977; Willis 1986). The marginal
benefit of one more year of schooling is the resulting increase in the discounted
expected stream of earnings and the marginal cost is the forgone income and
such direct private costs as tuition and transportation. Borrowing constraints
may be an additional cost of attending school by preventing consumption
smoothing, especially by poor households (Becker 1964; Jacoby 1994 on Peru).

In general, an adverse macroeconomic shock will depress current employ-
ment and wage prospects, so the opportunity cost of attending school will fall.
Holding everything else the same, this should lead to increased investments in
human capital. But a shock could also make borrowing constraints more bind-
ing and thus reduce the total amount of schooling chosen.

When macroeconomic shocks are persistent, they may also depress expected
lifetime earnings, thus affecting the marginal benefit from schooling. If the
lifetime earnings of all individuals are reduced by the same percentage, regard-
less of their schooling, then the marginal benefit associated with an additional
year of schooling will be lower (by this same percentage). But crises need not
have a uniform across-the-board effect on expected earnings. For example, if the
expected lifetime earnings for individuals with less education are disproportio-
nately affected by the crisis, the marginal benefit to schooling could rise. Insofar
as macroeconomic crises change the marginal costs of schooling, they may also
affect the timing and intensity of schooling-in particular, the extent to which
children combine schooling with part-time employment. Finally, the effect of a
crisis on the wages and employment prospects of adults in a household may also
have an effect on the schooling and employment decisions of children.

Thus the effect of a macroeconomic crisis on schooling is ambiguous in theory.
Children (or their parents) may choose more or less schooling, they may antici-
pate or postpone further schooling, and they may expend more or less effort in
school. The total effect of a crisis on schooling will depend on the relative
magnitude of the changes in the marginal costs and benefits from education, as
well as on the cross-price elasticity of child employment and adult wages.

Given such uncertain predictions, careful, country-specific empirical work is
needed. Goldin (1999) finds a large increase in secondary school enrollment rates
during the Great Depression in the United States, especially in the states hit hardest
by unemployment. In Latin America, De Ferranti and others (2000) suggest that by
and large enrollment decisions are unaffected by macroeconomic crises, especially
moderate ones. More recent work on Argentina confirms that the crisis of the late
1990s and early 2000s did not change overall enrollment levels, but it may have
had negative effects on the quality of schooling because of high associated rates of
teacher absenteeism (Espafia and others 2002). In Indonesia the deep financial
crisis of 1998 appears to have had only very small effects on schooling outcomes
(Strauss and others 2004; Thomas and others 2004). In rural India, Jacoby and
Skoufias (1997) find that school attendance is responsive to seasonal fluctuations
in income, although this does not appear to result in large losses of human capital,
whereas Jensen (2000) shows large negative effects of rainfall shocks on school
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enrollment in C6te d'Ivoire. In sum, the effect of income shocks on schooling seems

to vary considerably by country (as well as possibly by the nature of the crisis),
with the largest effects being found in the poorest countries.

This article analyzes the effects of the 1988-92 economic crisis in Peru on school
attendance, employment, and years of schooling completed. The analysis finds no
evidence that school attendance fell during the crisis, either overall or for specific
population groups, such as the poor. Overall attendance was stable, and the propor-

tion of children who combined school with work declined significantly during the
crisis. The number of grades completed for a given age was higher for children
exposed to the crisis and increased with the number of years of crisis exposure.

I. THE PERUVIAN SETTING

The Peruvian case is well suited to a study of the impact of macroeconomic crises

on schooling outcomes for several reasons. First, the crisis in Peru was particularly
deep and prolonged. National accounts data suggest that gross domestic product
(GDP) per capita fell almost 30 percent between 1988 and 1992. The depth and

duration of the crisis could have severely stretched the ability of households to

protect investments in schooling. Second, reliable household data are available.

Three Living Standards Measurement Study (LSNIS) surveys cover the period before

(1985/86), during (1991), and after (1997) the crisis. These surveys provide

detailed information on household characteristics, such as demographic structure,
income, consumption, access to credit, parental education, and child outcomes,

including educational attainment and employment.

Economic Developments, 1985-97

Peru followed an erratic economic course in the 1980s and 1990s. Between 1985

and 1990 the government of Alan Garcia attempted to stimulate the economy with

a heterodox stabilization program, relying on reduced foreign debt payments, a

price freeze, and economic stimulus through wage increases, job creation pro-

grams, and increased investments in education and health. These policies encour-

aged high growth rates in 1986 and 1987, but the inflationary pressures and

budget deficits quickly proved unsustainable (Glewwe and Hall 1994). The coun-

try slid into a deep recession and hyperinflation in 1988. By the end of Garcia's

term in 1990, the economy was in a state of near collapse: GDP per capita had fallen

10.5 percent in 1988, 13.4 percent in 1989, and 6.9 percent in 1990, and inflation

had soared to 667 percent, 3,399 percent, and 7,482 percent (figure 1). Along with

the economic crisis came a deterioration in public safety. By 1990 there was virtual

1. Other studies have considered the impact of macroeconomic volatility-although not macro-

economic crises per se-on schooling outcomes. Using cross-country regressions, Flug and others

(1998) report that income and employment volatility have negative effects on secondary school enroll-

ment in Latin America. Behrman and others (2000) suggest that the low (or negative) growth rates in the

1980s in lIatin America set back the rate of growth of schooling attainment in the region.
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FIGURE 1. Real per capita GDP and Inflation in Peru, 1980-99
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cIvi war between the armed forces and the insurgents of the Shining Path and
T6pac Amaru Revolutionary Movement in some areas of the country.

The administration of Alberto Fujimori, who took office in 1990, opted for more
orthodox economic remedies. Reforms included elimination of controls on prices,
interest rates, and foreign exchange transactions; tariff reductions; labor market
deregulation; and a far-reaching program of privatization. Growth picked up after
1992, inflation fell to 74 percent in 1992 and to less than 12 percent by 1995 (see
figure 1), and poverty declined. Like the crisis, the recovery appears to have been far
reaching, affecting all regions and most households (World Bank 1995, 1999a).2

Meanwhile, order was gradually reestablished in the countryside, in particular after
the 1992 capture of Abimael Guzman, leader of the Shining Path.

Education in Peru, 1985-97

Compared with many of its Latin American neighbors and other countries with
similar income levels, Peru has attained impressively high enrollment rates in
both primary and secondary school. Analysis of the 1997 LSlS survey suggests
that 97.5 percent of 6-11-year-olds, 86.3 percent of 12-17-year-olds, and

2. Strict comparisons of poverty measures are not possible because of differences in the coverage of
the surveys (see section 11).
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34.9 percent of 18-25-year-olds were attending some educational institution.3

These figures are particularly impressive because of the low levels of public

spending on education. In 1997 total public spending on education in Peru was

3 percent of GDP (2.4 percent net of spending on pensions), compared with the

Latin American average of 4.5 percent (World Bank 1999b).

In contrast, private expenditures on education in Peru, at about 2 percent of GDP,

are high and well above the average of 1.3 percent for Organisation for Economic

Co-operation and Develoment member countries. As in other countries, private

expenditures vary by education levels and income quintile. In 1997 households

spent about three times as much to send an 18-25-year-old to school as to send a

6-11-year-old. Differences across income quintiles are starker. On average, house-

holds in the richest income quintile spent about eight times as much for children

ages 6-11 attending school as did households in the poorest income quintile, five

times as much for children 12-17, and four times as much for children 18-25.4

II. DATA AND SAMPLE MEANS

The main sources of data for this analysis are the 1985/86, 1991, and 1997 Peru

LSMS surveys. These surveys contain information on household characteristics,

school attendance, grade attainment, and labor force participation.

The questions in all three surveys are generally comparable,5 but coverage of

the surveys is not comparable across years. Although the 1985/86 and 1997

surveys visited households in each one of Peru's seven "natural regions"-Lima,

the urban and rural areas of the coast, sierra (or highlands), and selva (or

jungle)-the 1991 survey sampled households only in Lima, the urban coast,

and the urban and rural areas of the sierra.

There are also reasons for concern about the 1991 sample for the rural sierra.

Mean income appears to be higher in 1991 than in 1997, and parents' mean

years of education approximately doubles between 1985/86 and 1991 and stays

constant thereafter (table 1). It is likely that inadequate funding for the 1991

survey or the dangerous conditions caused by widespread terrorism in the rural

3. Author's calculations based on the 1997 LSMS survey tapes. These numbers cover all seven regions

in Peru, including rural areas and the urban areas of the selva and so do not correspond to the numbers in

tables 2 and 3, which cover only Lima and the urban areas of the coast and sierra. Figures for school

attendance for 6-14-year-olds can also be calculated from the 1996 Peru Demographic and Health

Survey (Filmer 1999). These tend to be quite similar, except for 6-year-olds, whose attendance rates in

the Demographic and Health Survey (61.3 percent) appear to be much lower than those from the LSMS

surveys, likely a result of differences in the wording of the question.

4. Still, by international standards, these differences in expenditure patterns across income quintiles

are modest. As a comparison, in the Philippines households in the richest quintile spend 20 times as much

as households in the poorest quintile per student in primary school, 11 times as much per student in

secondary school, and 11 times as much per student at the tertiary level (Schady 2001, p. 34).

5. There are some exceptions. For example, there are differences across surveys in the recall periods

and in the level of disaggregation in the questions concerning household expenditures oii education.



TABLE 1. Sample Means, by Region and Year

Urban sample,
excluding urban selva Lima only Urban coast only Urban sierra only Rural sierra only

Variable 1985/86 1991 1997 1985/86 1991 1997 1985/86 1991 1997 1985/86 1991 1997 1985/86 1991 1997
Proportion attending school 0.90 0.97 0.92 0.92 0.98 0.94 0.91 0.99 0.93 0.84 0.94 0.88 0.42 0.69 0.37

only (ages 6-11)
Proportion employed 0.(( 0.00 0.00 0.0( 0.00 0.00 0.00 0.00 0.00 0.00 0.(0 0.01 0.01 0.00 0.02

only (ages 6-11)
Proportion neither in school 0.00 0.00 0.02 0.00 0.01 0.02 0.00 0.00 0.02 0.00 0.00 0.02 0.01 0.00 0.01

nor employed (ages 6-11)
Proportion both in school 0.10 0.02 0.06 0.08 0.01 0.04 0.09 0.01 0.05 0.16 0.06 0.09 0.56 0.30 0.60

and employed (ages 6-11)
Proportion attending 0.63 0.82 0.70 0.66 0.81 0.73 0.63 0.87 0.69 0.57 0.75 0.65 0.16 0.36 0.17

school only (12-17)
Proportion emploved 0.04 0.03 0.06 0.03 0.04 0.06 0.05 0.03 0.07 0.02 0.01 0.05 0.21 0.07 0.20

Q.- only (ages 12-17)
Proportion neither in school 0.02 0.04 0.03 0.01 (1.03 0.04 0.03 0.04 0.04 0.02 0.04 0.02 0.02 0.03 0.02nor employed (ages 12-17)
Proportion both in school and 0.31 0.12 0.20 (0.28 (1.12 0.17 0.30 0.05 0.20 0.39 0.19 0.28 0.61 0.54 0.61

employed (ages 12-17)
Log per capita income 7.55 7.27 7.55 7.74 7.37 7.66 7.33 7.21 7.41 7.44 7.13 7.51 7.13 6.82 6.54Proportion with access 0.22 0.17 0.41 0.25 0.15 0.39 0.18 0.16 0.42 0.26 0.21 0.42 0.10 0.11 0.20to credit
Proportion rural NA NA NA NA NA NA NA NA NA NA NA NA 1.00 1.(0 1.00Mean age, all household 23.68 25.26 27.39 24.40 25.72 27.40 22.96 25.16 27.75 23.01 24.47 26.87 21.65 23.36 23.23

members
Mean years of education 7.24 8.03 8.20 7.83 8.(06 8.34 6.44 7.13 7.47 6.95 9.17 8.94 3.12 5.14 5.00

of father
Mean years of education 5.33 6.17 6.58 5.76 6.05 6.74 4.93 5.57 5.80 4.87 7.14 7.3(0 1.35 3.16 2.88

of mother
Mean household size 7.81 7.24 6.96 7.68 7.42 7.08 7.82 7.47 7.05 8.09 6.60 6.54 7.36 6.47 6.89

Note: Weighted means, with the weights given by the expansion factors in the surveys. NA, not applicable.
Souirce: Author's calculations based on t.s\is surveys for 1985/86, 1991, and 1997.
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sierra in the early 1990s prevented enumerators from visiting outlying, poorer,

less well-educated households. The sample for the analysis is therefore limited to

Lima and the urban areas of the coast and sierra. In 1997 these three regions

jointly accounted for about 58.1 percent of the population. Regressions were

also run with samples that included the rural sierra. In all these results, which

are available on request, the impact of the crisis was larger in absolute value

than the impacts reported for the urban sample.

Conzstructioni of Variables

The analysis considers the impact of the 1988-92 crisis on three outcomes:

school attendance, mean number of grades completed, and employment. Atten-

dance is based on answers to two questions in the surveys. All household

members age 6 and older are asked xvhether they are "currently attending school

or studying something." Those who answer "no" are then asked whether they

"attended school or studied something in the last 12 months."6 The variable

constructed for attendance takes a value of one for all individuals who answer

"yes" to either of these questions. Because a large share of households in the

1985/86 survey were questioned during the summer vacation months of

December-March, attendance rates based on only the first question would be

unreasonably low. The 1991 and 1997 surveys were both conducted between

September and November.' A variable was also constructed for the total num-

ber of grades a child has completed.
The measure of employment is based on questions asked of all household

members ages six and older. These questions first ask respondents whether they

worked "as an employee for a business, corporation, government, a boss, or

another individual" and second whether they worked "for themselves [a cuenlta

propial or as an unpaid family member," or "on the [family] farm." The

reference period for both questions is the past week. Follow-up questions with

longer reference periods (12 months) are asked of those who answered that they

did not work in the last week. All those who answer affirmatively to any of the

four questions are considered to have been employed.8

6. This measure of attendance does not take into account the number of times children actually go to

school-a shortcoming of the data. Using the term enrollment would also be somewhat inaccurate, however,

because children may be formally enrolled in school but not attend. The Spanish word used in the survey

questions (asistiralcolegio) is closer to attendan.ce than it is to cnrollbnent (the translation for enrollment would

be estar iniscrito ; inatriculado eni el colegio). See Paxson and Schadv (2002) for a similar construction of

variables.

7. Insofar as differences in the timing of the surveys make comn parisons of school attendance (or

employment-see later discussion) across years more problematic, even after taking into account both

attendance questions in the I SNiS surveys, this should not affect comparisons between 1991 and 1997.

8. In the 1985/86 and 1991 surveys workinig 'on the farm" and working "for themselves, or as an

unpaid family member" are asked separatelv, whereas in the 1997 survey both options are listed as part

of the same question. Household chores are meant to be excluded from these categories and are asked

about in the following questions.
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The Peruvian think-tank the Development Analysis Group (GRADE) has calcu-
lated comparable consumption and income aggregates for the 1985/86, 1991, and
1997 LSMS surveys as well as for a 1994 LSMS survey. It used 1997 price deflators
to adjust for price differences across natural regions, and the national consumer
price index to deflate consumption and income over time. GRADE'S income aggre-
gates are used for the estimations in this study, with the exception of the 1994
survey because GRADE'S aggregates for that year suggest that mean income was
lower in 1994 than in 1991, whereas the national accounts show a clear improve-
ment during this period. It is therefore unclear whether 1994 should be treated as
a crisis year.9 The 1994 data are included in some (unreported) regressions,
however, and the results suggest that there are no significant differences in school
attendance and employment patterns between 1991 and 1994.

Some of the results reported here use a measure of crisis "exposure" as an
explanatory variable. Years of exposure are determined by the number of years
a child was between the ages of 6 and 17 during 1988-92. All school-age
children surveyed in 1985/86 were unexposed to the crisis, and all school-age
children surveyed in 1991 were exposed to the crisis (with the extent of expo-
sure determined by their age). For school-age children surveyed in 1997 exposure
depends on age; those ages 11-17 were exposed to the crisis during their school-
age years, whereas those ages 6-10 were not. Overall, then, the range of this
exposure variable is between zero for children who were never of school age
during the crisis and five for children who were of school age during every year
between 1988 and 1992 (see appendix table Al).' 0

Sample Means

The 1988-92 crisis affected all regions and all income quintiles (tables 1 and 2).
Income dropped across the board, and credit became harder to come by. Only
17 percent of households report having had access to credit in 1991 compared with
22 percent in 1985/86 and 41 percent in 1997. Tables 1 and 2 also show expected
secular trends in parental education (rising), age (rising), and household size (falling).

Children (or their parents) make decisions about schooling and employment
jointly and sort themselves into one of four mutually exclusive categories: attend
school only, work only, neither attend school nor work, and both attend school
and work. The means for these four categories are shown by survey year for the full
urban sample (excluding the urban selva, which was not included in the 1991
survey) and for each geographic stratum separately (see table 1) and by gender and
by poorest and richest income quintiles for the full urban sample (see table 2).

Results on attendance and employment patterns are presented separately for
children ages 6-11, corresponding roughly to primary school age, and ages 12-17,

9. See Deaton (2003) and Ravallion (2003) for possible explanations of such divergences between the
survey and national accounts figures.

10. For the age calculations all children surveyed in 1985/86 are taken to have been surveyed in 1985,
given that the majority of households were surveyed in 1985 rather than 1986.



TABLE 2. Sample Means, by Year, Gender, and Income Quintile, Urban Sample, Excluding Urban Selva

Boys Girls Poorest income quintile Richest income quintile

Variable 1985/86 1991 1997 1985/86 1991 1997 1985/86 1991 1997 1985/86 1991 1997

Proportion attending school 0.90 0.98 0.92 0.90 0.97 0.92 0.89 0.96 0.91 0.90 0.97 0.96

only (ages 6-11)
Proportion employed 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

only (ages 6-11)
Proportion neither in school 0.00 0.00 0.01 0.00 0.00 0.03 0.00 0.00 0.04 0.01 0.01 0.01

nor employed (ages 6-11)
Proportion both in school 0.10 0.02 0.06 0.10 0.03 0.06 0.10 0.04 0.05 0.09 0.02 0.03

and employed (ages 6-11)
Proportion attending 0.59 0.82 0.67 0.67 0.82 0.73 0.60 0.83 0.68 0.72 0.84 0.77

school only (ages 12-17)
Proportion employed 0.03 0.03 0.07 0.04 0.03 0.05 0.05 0.03 0.06 0.02 0.02 0.02

only (ages 12-17)
Proportion neither in school 0.01 0.04 0.03 0.03 0.03 0.04 0.03 0.03 0.04 0.02 0.02 0.03

nor employed (ages 12-17)
Proportion both in school 0.37 0.12 0.23 0.26 0.12 0.18 0.32 0.12 0.23 0.23 0.12 0.17

and employed (ages 12-17)
Log per capita income 7.56 7.27 7.56 7.54 7.26 7.55 6.36 6.28 6.62 8.84 8.37 8.71

Proportion with access 0.22 0.16 0.41 0.23 0.17 0.40 0.11 0.18 0.37 0.32 0.22 0.41

to credit
Mean age, all household 23.33 24.76 27.11 24.01 25.73 27.66 20.96 23.63 24.88 27.45 28.15 30.90

members
Mean years of education 7,24 7.92 8.18 7.25 8.14 8.22 5.25 6.74 6.88 9.24 10.00 11.10

of father
Mean years of education 5.28 6.16 6.55 5.37 6.18 6.62 3.68 5.24 5.27 7.46 8.47 9.79

of mother
Mean household size 7.80 7.27 7.00 7.81 7.21 6.91 8.54 7.35 7.50 6.30 6.04 5.47

Note: Weighted means, with the weights given by the expansion factors in the surveys.

Source: Author's calculations based on LSNIS surveys for 1985/86, 1991, and 1997.
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corresponding roughly to secondary school age. Attendance levels for school-
age children in urban areas are very high throughout, at 97 percent or higher for
children ages 6-11 and 90 percent or higher for children ages 12-17 (see tables
1 and 2). By and large, most children go to school in urban Peru, and there is no
indication that attendance levels were lower in the 1991 crisis year.

But the extent to which children combine school and work changed drama-
tically across years. The fraction of children who were working is consistently
lower in 1991 than in 1985/86 or 1997. Differences are particularly large for
older children. In the full urban sample, 31 percent and 20 percent of children
ages 12-17 were both attending school and employed in 1985/86 and 1997,
respectively. In 1991, by contrast, only 12 percent of children in this age group
combined school and work. This pattern holds remarkably consistently across
strata, for girls as well as boys, and for children in the richest and poorest
income quintiles.

Charting the mean number of grades passed by age for children exposed and
unexposed to the crisis, without conditioning on attendance, shows that mean
years of schooling are below the ideal on-track progression line. This is espe-
cially clear at higher ages, because of dropouts and the cumulative effects of
late school entry and repetition (figure 2). However, children exposed to the
crisis have an average of 0.1-0.2 more years of schooling. There is no clear
pattern whereby children unexposed to the crisis fall further behind or catch up
with age.

III. ECONOMETRIC SPECIFICATION AND RESULTS

To control for changes in household characteristics across survey years, data
from the three surveys are pooled to estimate probit regressions for contem-
poraneous events-the probability of attending school or being employed.
These regressions include dummy variables for the two noncrisis survey years
(1985/86 and 1997) and other controls. The omitted category is therefore the
crisis year of 1991. The changes in the probability associated with the 1985/86
and 1997 dummy variables are interpreted as year effects conditional on
changes over time in household characteristics. Pervasive, predictable differ-
ences across years could be consistent with a causal effect of the 1988-92 crisis
on attendance and employment.

The second part of the analysis reports the results of ordinary least squares
(OLS) regressions in which the dependent variable is cumulative-the number of
grades passed for age. These regressions include dummy variables for two
survey years, as well as the measure of crisis exposure. The coefficients on the
measure of exposure are interpreted as the marginal effect of a year of exposure
to the crisis on the number of grades passed.

For both parts of the analysis, specification (1) includes dummy variables for
survey year, geographic stratum, gender, and a set of age dummy variables. The
OLS regressions also include the measure of crisis exposure. Information on years
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F i (J U R E 2. Number of Grades Completed, by Age
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completed first grade by age 7.

Source: Author's calculations based on the LSMIS surveys for 1985/86, 1991, and 1997.

of education of both parents (separately) is available for a subsample of chil-

dren-those who live in households in which both parents are present and who

are the sons or daughters of the household head. Specification (2) therefore adds

controls for the education of both parents (separately), dummy variables for the

age structure within the household, and a main effect in household size.

The LSMIS survey data include identifiers for mapping households in the

surveys to the districts in which they live.1 ' The fixed effects specifications in

(3) limit the analysis to households living in districts that were included in the

sample in 1985/86, 1991, and 1997 and include the variables in specification

(2), as well as dummy variables for each district. These regressions therefore

identify differences in attendance levels, employment levels, and educational

attainment from within-district variation across survey years or birth cohorts.

11. Peru has more than 1,800 districts, which are the smallest political and administrative division in

the country (roughly comparable to counties in the United States). According to the 1993 population

census, average district population was 12,600 inhabitants. Some predominantly rural districts have

fewer than 200 inhabitants, whereas a handful of urban districts in Lima have more than 100,000

inhabitants (Schady 2002, p. 419).
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(Note that district fixed effects are not a satisfactory solution for the problem of
differences in the sample in the rural sierra between the 1985/86 and 1997
surveys and the 1991 survey. The likely problem with the 1991 sample for the
rural sierra is not that enumerators did not visit outlying districts but that they
did not visit outlying areas within a given district.)

One disadvantage of the estimations that include measures of parental education
and those with district fixed effects is that both are limited to subsamples of the
data. In the three regions considered in the analysis, data on the schooling of both
parents are available only for 73.9 percent of 6-1 1-year-olds, and only 77.8 percent
of 6-11-year-olds live in districts that were included in the samples in 1985/86,
1991, and 1997. The sample sizes for the within-district regressions are further
reduced when all children in a district have the same outcome-for example, if all
children ages 6-11 in a district attend school or if none of them is employed. Better
controls therefore come at the cost of smaller sample sizes and less precision.

Attendance and Employment

For children ages 6-11 and for those ages 12-17 the probability of attending
school is significantly lower in 1997 than in 1991, but not in 1985/86 (table 3).

TABLE 3. Probability of Attending School

Specification (1)a Specification (2 )b Specification (3)'

Children ages 6-11
1985/86 0.000 -0.000 0.000
1991 - -
1 997 -0.0 1 6*18't -0.0 12 * * -0.0 19-1' 
Pseudo R2

0.12 0.29 0.44
Number of observations 3,257 2,573 845

Children ages 12-17
1985/86 0.002 0.001 0.002**
1991 - -
1997 -0.017** -0.003` -0.002*
Pseudo R2

0.17 0.26 0.30
Number of observations 4,393 3,092 2,130

Note: The dependent variable takes a value of one if a child is attending school and zero
otherwise. The table reports changes in the probability of attending school at the means of other
variables. Standard errors are corrected for heteroskedasticity and clustering.

>#Significant at the 5 percent level.
***Significant at the 1 percent level.
'Includes geographic stratum and gender controls and a vector of age dummy variables.
bSupplements specification 1 with variables for the education of both parents (separately),

household size, the number of household members under age 3, ages 3-5, ages 6-8, ages 9-11, ages
12-14, and ages 15-17.

cThis fixed effects specification limits the sample to households living in districts that were
included in the sample in 1985/86, 1991, and 1997, and includes the variables in specification 2, as
well as a dummy variable for each district.

Source: Author's calculations based on LSMIS surveys for 1985/86, 1991, and 1997.
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TABLE 4. Probability of Being Employed

Specification (1)a Specification (2)" Specification (3)'

Children ages 6-11
1985/86 0.089 * 0.082* 0.054 *

1991 - - -

1997 0.056**t 0.078 ** 0.042**

Pseudo R2 0.10 0.13 0.15

Number of observations 4,322 3,160 2,234

Children ages 12-17
1985/86 0.223 >* 0.161' * 0.168"""

1991 - - -

1997 0.138 * 0.157** 0.144*"

Pseudo R2 0.07 0.11 0.14

Number of observations 4,405 3,100 2,253

Note: The dependent variable takes on a value of one if a child is employed and zero otherwise.
The table reports changes in the probability of being employed at the means of other variables.
Children are considered to be employed if they responded affirmatively to any of the following
questions in the surveys: (1) "In the last 7 days, did you work as an employee for a business,
corporation, government, a boss, or another individual?"; (2) "and in the last 12 months?"; (3) "In
the last 7 days, did you work for yourself, [a cuenta propia, or self-employed], or as an unpaid

family member, or on the farm?"; (4) "and in the last 12 months?" Standard errors are corrected for
heteroscedasticity and clustering.

-Significant at the 5 percent level.

`*Significant at the 1 percent level.

'Includes geographic stratum and gender controls and a vector of age dummy variables.

'Supplements specification 1 with variables for the education of both parents (separately),
household size, the number of household members under age 3, ages 3-5, ages 6-8, ages 9-1 1, ages
12-14, and ages 15-17.

'This fixed effects specification limits the sample to households living in districts that were
included in the sample in 1985/86, 1991, and 1997, and includes the variables in specification 2, as
well as a dummy variable for each district.

Source: Author's calculations based on LSMS surveys for 1985/86, 1991, and 1997.

But the differences are small-the probability of attending school is, at most,
2 percentage points lower in 1997 than in 1991.12

Differences in the probability of being employed are much larger than dif-
ferences in the probability of attending school. On average a child age 6-11 was
4-9 percentage points more likely to be employed in either 1985/96 or 1997
than in 1991, and a child age 12-17 was 14-22 percentage points more likely
(table 4). All of these effects are significant at the 1 percent level or higher.

Looking at these results together suggests that the margin for adjustment in
urban Peru is primarily in the extent to which children combine school and
employment rather than in the extent to which they attend school. Results of

12. Note that children ages 12-17 in 1997 were actually exposed to the crisis. If the crisis compelled

some of these children to leave school, they might not have returned to school thereafter. The comparison

of the dummy variables for 1991 and 1997 is therefore less persuasive for this older group than for the

children ages 6-11. An anonymous referee provided this insight.
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regressions on differences across years in the probability that a child attends
school and works relative to the probability that a child only attends school are
very similar to those for differences in the probability of being employed
because of the very high attendance rates (table 5). Children were much more
likely to combine school and work in 1985/86 and 1997 than in the crisis year
of 1991. (The results from multinomial regressions, unreported but available on
request, show no significant differences across years in either the odds that
children are employed only or in the odds that they are neither attending school
nor employed. The only exception is in the odds of working only for 12-17-
year-olds relative to attending school and working, which is significantly higher
in 1997 than in 1991.)

The regression results reported in tables 4 and 5 show a clear pattern of lower
probabilities of child employment in 1991. The analysis then considers the kind
of work children are doing-wage or nonwage employment. For children ages
6-11 the reduction in employment was almost exclusively a reduction in non-
wage employment (table 6). For children ages 12-17 the picture is mixed. The
proportion of children in both wage and nonwage employment was lower in
1991 than in either 1985/86 or 1997, although the bulk of the adjustment also

TABLE 5. Probability of Both Attending School and Being Employed

Specification (1)" Specification (2)" Specification (3)c

Children ages 6-11
1985/86 0.084>: 0.078* * * 0.054V* 
1991 - -
1997 0.054* 0.076W ' - 0.040**
Pseudo R2

0.09 0.12 0.16
Number of observations 4,220 3,086 2,193

Children ages 12-17
1985/86 0.223 - 0.162 * 0.168'-'
1991 - - -
1997 0. 133'-- 0. 150*-- 0. 137*-
Pseudo R2

().07 0.11 0.14
Number of observations 4,113 2,939 2,135

Note: The dependent variable takes on a value of one if a child is both attending school and
employed and zero if she is in school only. The table reports changes in the probabilitv of both
attending school and being employed at the means of other variables. Standard errors are corrected
for heteroscedasticity and clustering.

**Significant at the 5 percent level.
:""'Significant at the 1 percent level.
aIncludes geographic stratum and gender controls and a vector of age dummy variables.
ESupplements specification 1 with variables for the education of both parents (separately),

household size, the number of household members under age 3, ages 3-5, ages 6-8, ages 9-11,
ages 12-14, and ages 15-17.

'This fixed effects specification limits the sample to households living in districts that were
included in the sample in 1985/86, 1991, and 1997, and includes the variables in specification 2, as
well as a dummy variable for each district.

Souirce: Author's calculations based on L.SMNS surveys for 1985/86, 1991, and 1997.
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TABLE 6. Sample Means for Schooling and Employment Status, by Type
of Employment

1985/86 1991 1997

Cbildren ages 6-1 1
Attending school and no employment 89.8 97.3 92.2

Attending school and wage employment only 0.7 0.5 1.0

Attending school and nonwage employment only 8.9 1.8 4.7

Attending school and both wage and 0.2 0.0 0.1

nonwage employment
Not attending school and no employment 0.2 0.3 2.0

Not attending school and wage employment only 0.0 0.0 0.0

Not attending school and nonwage employment only 0.1 0.0 0.1

Not attending school and hoth wage and 0.0 0.0 0.0

noniwage employment

Total 100.0 100.0 100.0

Cbild rent ages 12--) 7
Attending school and no employment 63.0 81.7 70.1

Attending school and wage employment only 7.5 2.8 5.9

Attending school and nonwage employment only 21.4 8.8 13.6

Attending school and both wage and 2.6 0.1 1.0

nonwage employment
Not attending school and no employment 1.9 3.5 3.4

Not attending school and wage employment only 1.3 1.8 3.8

Not attending school and nonwage employment only 1.7 1.1 1.8

Not attending school and both wage and 0.6 0.2 0.3

nonwage employment

Total 100.0 100.0 100.1)

Note: Weighted means, with the weights given by the expansion factors in the surveys.

.Souirce: Author's calculations based on isNos surveys for 1985/86, 1991, and 1997.

took place in nonwage employment. The poor aggregate conditions in 1991

may have lowered demand for child employment in the nonwage sector either

because of lower demand for goods and services produced by home enterprises,

which frequently employ children wvithout remuneration, or because older

workers lost their wage-paying jobs and displaced children from their nonwage

jobs-or both.
Poorer households are more likely to be credit-constrained than are their

better-off counterparts. Although the means in table 2 show no clear differ-

ences in outcomes between the first and fifth income quintiles, the regression

coefficients reported in tables 3-5 might not hold for all income levels. To

investigate this possibility, nonparametric (lowess) regressions are run of the

probability of being both employed and in school on predicted log per capita

annual household income (based on variables for age, gender, education of

the household head, and household size and composition). (Predicted income

is used because of the potential endogeneity of income in a child employ-

ment regression, but the results are very similar using actual income.) The
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FIGURE 3. Probability of Both Attending School and Being Employed
for Children Ages 6-11, by Year
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Source: Author's calculations based on the LsNs surveys for 1985/86, 1991, and 1997.

probability of being both in school and employed is lower in 1991 than in
1985/86 and 1997 across the entire income distribution (figures 3 and 4) 13
The regression line is flattest in 1991, suggesting that the employment con-
straint may have been most binding for the poor. Still, the evidence for
different responses to the crisis is limited. Additional (unreported) specifica-
tions test for heterogeneity in the year effects by interacting the year dummy
variables with a number of household characteristics, such as the education of
parents, household size, the dummy variables for geographic stratum, and the
gender of the child. The coefficients on these interaction terms are insigni-
ficant, so we cannot rule out the null hypothesis of identical household
responses to the crisis. Finally, the difference in slopes across years is most
pronounced for children ages 6-11. Plausibly, jobs previously held by 6-11-
year-olds were taken by 12-17-year-olds during the crisis, when jobs were
scarce. 14

13. Comparable graphs for the fraction of children who are attending school only, essentially the
complement of the graphs in figures 3 and 4, show that the fraction of children who are attending school
only is highest in 1991 at all income levels.

14. An anonymous referee provided this insight.

- --- -
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FIGURE 4. Probability of Both Attending School and Being Employed
for Children Ages 12-17, by Year
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Souirce: Author's calculations based on the LSMIS surveys for 1985/86, 1991, and 1997.

Educational Attainment

Two sets of OLS regressions for the mean number of grades completed are
presented in table 7. In the upper panel, every year of crisis exposure is

constrained to have the same effect, whereas the effect is allowed to vary by
year in the lower panel. The results for the continuous exposure variable suggest
that every year of exposure to the crisis is associated with a 0.04 to 0.05 increase
in the number of grades completed. That is, children who were of school age for
the entire 1988-92 period would have completed about one-quarter more
grades than those who were not of school age during the crisis. Because grades
completed are measured in whole integers only, one way of interpreting this
coefficient is that one out of every four or five children exposed to the entire
crisis period has completed one more grade compared with children who were
not exposed to the crisis.

The dummy variable specifications in the lower panel of table 7 provide some
evidence that school attainment does not increase proportionately with crisis
exposure. A "low" amount of crisis exposure (1 to 2 years) appears to have no
effect on the number of grades completed, whereas a "high" amount of crisis
exposure (3 to 5 years) increases grade completion by about 0.2 years. This could
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TABLE 7. Average Number of Grades Completed, Ages 6-17

Specification (1)a Specification (2 )b Specification (3)'

Years of crisis exposure 0.050)" 0.044** 0.043'
R2

0.81 0.86 0.87
Number of observations 8,646 6,203 4,917
Crisis exposure = 0 - - -
Crisis exposure = 1 0.008 0.057 0.035
Crisis exposure = 2 -0.011 0.052 0.089
Crisis exposure = 3 0.204** 0.165* 0.173*
Crisis exposure = 4 0.184** 0.236** 0.234*:
Crisis exposure = 5 0.224>* 0.204* 0.199*
R 2 0.82 0.86 0.87
Number of observations 8,646 6,203 4,917

Note: All specifications include dummy variables for the 1985/86 and 1997 survey years.
Standard errors are corrected for heteroscedasticity and clustering.

"Significant at the 10 percent level.

*Significant at the 5 percent level.
"**Significant at the 1 percent level.

aIncludes geographic stratum and gender controls and a vector of age dummy variables.
bSupplements specification 1 with variables for the education of both parents (separately),

household size, the number of household members under age 3, ages 3-5, ages 6-8, ages 9-11, ages
12-14, and ages 15-17.

cThis fixed effects specification limits the sample to households living in districts that were
included in the sample in 1985/86, 1991, and 1997, and includes the variables in specification (2),
as well as a dummy variable for each district.

Source: Author's calculations based on LSMS surveys for 1985/86, 1991, and 1997.

mean that it takes some time for children or their parents to adjust their
schooling and employment decisions to a crisis. Too much should not be
made of these more nuanced results, however. F-tests on the additional coeffi-
cients fail to reject the null that these dummy variable specifications do not
represent a significant improvement in fit over the more parsimonious specifica-
tions in which crisis exposure enters the regression linearly.

Interpretation of Results

Macroeconomic crises can affect the total amount of schooling chosen, the
timing of schooling, and the extent to which schooling is combined with
work. The 1988-92 crisis in Peru appears to have reduced access to credit,
which should have led to a reduction in human capital investment. The effect of
the crisis on the marginal benefits from education is unclear in theory. Only if
the crisis had been perceived as persistent and as disproportionately reducing the
earnings and employment prospects of low-skilled workers could changes in the
marginal benefit of schooling explain the observed patterns in enrollment and
grade attainment. Yet the crisis does not seem to have had a disproportionate
effect on less educated workers. Comparisons based on the 1985/86, 1991,
and 1997 surveys suggest that incomes fell substantially for all categories of
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households, whatever the amount of schooling of the household head."5 More-
over, using data from annual labor force surveys conducted in Lima, Saavedra
(1998) and Saavedra and Maruyama (1998) show that the rate of return to
education estimated from a standard Mincerian regression fell noticeably during
the crisis (from 0.11 in 1987 to 0.08 in 1991) and rose steadily thereafter
(to about 0.13 in 1995). It therefore seems unlikely that changes in access to
credit or in the marginal benefit to education can explain the patterns in school
attendance and grade completion in Peru.

The crisis appears to have affected education outcomes through a substantial
reduction in forgone income-the opportunity cost of attending school. Real wages
in urban areas dropped precipitously during the crisis. Saavedra (1998) estimates
that the mean real monthly wage for informal sector workers in Lima fell from
about 600 soles in 1987 to 200 soles in 1991, before recovering partially to about
400 soles in 1997. Formal sector workers suffered even more staggering declines,
with real monthly wages plunging from 1,200 soles to 200 soles between 1987 and
1991 and recovering to 800 soles by 1997. These results suggest that there was a
very steep decline in the opportunity cost of schooling in Lima during the crisis.

Children who hold jobs in Peru in noncrisis years may have been less willing
and able to combine school and work during the 1988-92 crisis. The extent to
which a reduction in child employment frees up time for schooling or for child
leisure is an unresolved issue in the literature on child labor. The three Peru LSNMS

surveys have no time allocation data and so cannot be used to answer this
question conclusively. But the results presented here are consistent with some
substitution between employment and schooling. During the 1988-92 crisis
children in Peru were less likely to combine school with work, and they were
more likely to make adequate grade progress. Arguably, children who were not
working could expend more effort in school.

Two potential complications for interpreting the results are possible changes
in public expenditures on education and changes in migration patterns, specifi-
cally migration from rural to urban areas. An increase in public expenditures on
education during a crisis could reduce the marginal cost of education (for
example, if the increased expenditure takes the form of scholarships) or increase
the marginal benefits (for example, if the increased expenditure improves the
quality of education).

15. Glewwe and Hall (1998) report results based on a panel of households in Lima only included in
the 1985/86 LsMs survey and in a follow-up survey in 1990. These results suggest that households in
which the head had more schooling suffered smaller income losses. The analysis here finds no clear
pattern. A simple tabulation of income by the education of the household head shows a greater drop in
mean income in households with heads with some secondary education (-41 percent) than in households
with heads with a primary education or less (-27 percent), or some tertiary education (-25 percent). The
recovery in incomes between 1991 and 1997, by contrast, clearly favored households with more school-
ing. Incomes between 1991 and 1997 increased by 2 percent for households with heads with a primary
education or less, 19 percent for households with some secondary education, and 76 percent for house-
holds with some tertiary education.
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FIGURE 5. Recurrent and Capital Public Expenditures on Education, 1980-97
(constant 1997 soles)
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Source: World Bank staff calculations based on data from the Peruvian Ministry of Economics
and Finance.

The Garcia government had no program for keeping children in school during the
crisis. Indeed, public expenditures on education followed roughly the same pattern
as per capita GDP -rising sharply between 1985/86 and 1987, dropping equally
sharply between 1987 and 1991, and increasing steadily thereafter (figure 5). If
anything, the constant attendance patterns and the improvements in age-specific
grade completion during the crisis took place despite the changes in public expendi-
tures on education. Moreover, it is unlikely that households compensated for
changes in public expenditures by increasing private expenditures on education
between 1985/86 and 1991 and reducing them thereafter. At best, households may
have been able to protect these expenditures somewhat in the context of dramatic
cutbacks in overall household income.16 Also, a decree passed between the 1995 and
1996 school years called for automatically promoting to second grade all children
who completed first grade. This could bias downward the estimates for the impact
of the crisis on grade attainment reported in this article. By construction, all

16. Data from countries affected by the 1998 East Asian crisis, for example, show a varied picture. In
Indonesia private expenditures on education fell both in absolute terms and as a share of total household
expenditures, whereas in the Republic of Korea private expenditures on education fell by less than overall
household spending (World Bank 2000, p. 121).
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first-graders 8 years old or younger in 1995, who stood to benefit from the automatic
promotion policy, are defined as unexposed to the crisis because they would be
10 years old or younger in 1997.

Migration is a concern because the sample is limited to Lima and the urban
areas of the coast and sierra. In Peru migration has traditionally been from rural to
urban areas, although there appears to have been an important migration from
urban to rural areas in the mid-1990s. This reverse migration was a response to the
improved security in the countryside as a result of the weakening of the Shining
Path and Tupac Amaru Revolutionary Movement after 1992 and of government
policies to encourage resettlement of abandoned rural areas. Lower mean incomes
and lower adult education levels in rural areas suggest lower underlying propen-
sities to attend school and complete grades among migrants than among the
sedentary population. Rural to urban migration could thus diminish the propensity
to attend school and make satisfactory grade progress of the 1991 sample relative
to the 1985/86 sample, whereas urban to rural migration could diminish this
propensity in the 1991 sample relative to the 1997 sample. To the extent that
this is the case, the estimates presented here of the effect of the crisis would be
downwardly biased. In the absence of migration the estimated coefficients on the
measures of crisis exposure would have been even larger.

VI. CONCLUSION

This article examines the impact of the profound 1988-92 macroeconomic crisis
in Peru on patterns of accumulation of human capital. The main finding is that
households, including poor households, were very reluctant to make cutbacks in
key human capital investments. There is no evidence of a drop in school atten-
dance. Children exposed to the crisis were less likely to combine work with school
and had completed more grades than children unexposed to the crisis.

The results suggest that macroeconomic crises do not always slow human capital
accumulation in developing economies. Of course, crises have serious consequences
for household welfare. Income falls, and consumption may fall if households cannot
smooth out the income shock. The health status of children may deteriorate. In Peru,
Paxson and Schady (2004) find that the 1988-92 crisis led to a sharp increase in
infant mortality and a deterioration in the nutritional status of children. The quality
of education may suffer because of the cutbacks in private and public expenditure.

The main message of these results is not therefore that there are no social
costs of macroeconomic crises. Rather, the policy implications are first, given
the variation in impacts reported in the literature, further research is needed to
understand why macroeconomic crises lead to a slowdown in human capital
accumulation in some countries but not in others. Second, in some middle-
income countries, where aggregate reductions in incomes do not appear to
lead to worse schooling outcomes, it may be more important to put in place
policies to protect consumption and health rather than policies to reduce school
dropouts during a crisis.
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TAB[.E A- 1. Exposure to Economic Crisis by Age and
Survey Year

Age (years) Survev vear Exposure (nuniber of years)

6 1985/86 0
7 1985/86 0
8 1985/86 0
9 1985/86 0

10 1985/86 0
11 1985/86 0

12 198.5/86 0
13 1985/86 tI
14 1985/86 0
15 1985/86 0
16 1985/86 0
17 1985/86 ()

6 1991 1
7 1991 2
8 1991 3
9 1991 4

1() 1991 5
11 1991 5
12 1991 5
13 1991 5
14 1991 5
15 1991 5
16 1991 5
17 1991 5

6 1997 0
7 1997 ()
8 1997 0
9 1997 0

1() 1997 0
11 1997
12 1997 2
13 1997 3
14 1997 4
1 5 1997 5
16 1997 5
17 1997 5

Source: Author's calculations based on [I %ts surveys for 1985/86,
1991, and 1997.
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The Distribution of Income Shocks during
Crises: An Application of Quantile Analysis

to Mexico, 1992-95

William F. Maloney, Wendy V. Cunningham, and Mariano Bosch

Moving beyond the simple comparisons of averages typical of most analyses of house-
hold income shocks, this article employs quantile analysis to generate a complete
distribution of such shocks by type of household during the 1995 crisis in Mexico. It
compares the distributions across normal and crisis periods to see whether observed
differences were due to the crisis or are intrinsic to the household types. Alternatively,
it asks whether the distribution of shocks during normal periods was a reasonable
predictor of vulnerability to income shocks during crises. It finds large differences in
the distribution of shocks by household types both before and during the crisis but little
change in their relative positions during the crisis. The impact appears to have been
spread fairly evenly. Households headed by people with less education (poor), single
mothers, or people working in the informal sector do not appear to experience
disproportionate income drops either in normal times or during crises.

Mexico's economic collapse in 1994-95 led to massive declines in household
incomes averaging roughly 30 percent. Though the "Tequila crisis" enjoyed a
singular celebrity due to Mexico's proximity to the United States and the com-
prehensiveness of its prior reforms, neither the large size nor the adverse social
consequences of the impacts were unique. Within Latin America, Argentina and
Colombia are presently in equally brutal downturns, and in the 1990s
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Russia and several countries in Asia experienced notable collapses. Thus,

identifying who is most affected in these types of crises is likely to be a central
issue in the design of safety nets throughout the world.

The causes of the Mexican crisis have been described at length elsewhere (see
Gil-Diaz and Carstens 1996; Edwards 1998; Calvo and Mendoza 1996; Kamin

and Rogers 1996; among others). Broadly speaking, liberalization of trade and
capital markets in the mid-1980s was followed by an expansion of private
borrowing and aggregate demand more generally and by an appreciating

exchange rate, all in the context of an underregulated financial sector.' Spec-
ulative pressure on the peso in late December 1994 led the central bank to allow

it to float, and it stabilized at nearly double its previous value against the dollar.

Prices rose 35 percent, and output fell 6.2 percent across 1995, with dramatic

social consequences. Wages remained fixed in nominal terms, leading to a real

decline of 25-35 percent, and unemployment, though low by global standards,
almost doubled from 3.9 percent to 7.4 percent (figure 1).

Using a rich panel data set, this article investigates which types of house-
holds suffered the largest income shocks during the crisis. It is thus similar in
spirit to Glewwe and Hall's (1998) study of consumption falls during Peru's
crisis of 1985-90 and is related more generally to the emerging literature on

vulnerability.
However, a central theme of this article is that policy analysts need to move

beyond estimates of average falls in income or consumption and focus on the
entire distribution of positive and negative income shocks. As an extreme

example of why this may be important, consider the hypothetical distributions
of the income shocks of two groups whose median income change has the
same value, mn (figure 2). In group A, real income falls more or less evenly
across most members, as illustrated by the relatively tight and symmetric
distribution of shocks affecting this group. But in group B some heads of

households lose their jobs and experience a very large negative shock to
household income whereas others experience more moderate negative or

even positive shocks, as illustrated by a larger mass of the distribution to the
right of the median and a long and thick tail to the left. Looking only at the

central tendency of the data therefore obscures important information about
who suffered most from the crisis and which groups deserve more attention

from a policy perspective.

1. Though there remains ample room for discussion about which particular fundamentals were

central, or even whether the crisis was driven by self-fulfilling expectations only loosely linked to

fundamentals (Sachs and others 1996), what is important is that commentators do not consider it unique,

and so its impacts are of interest for understanding crises more generally. Edwards (1998), for example,

sees a strong parallel in the deficient credibility of the reforms in both the Mexican crisis of 1982 and the

Chilean crisis of 1998. An alternative view faults excessive borrowing in an environment of unfounded

optimism about the future course of the economy. See, for example, Conley and Maloney 1995.
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FIGURE 1. Unemployment and Real Wages in Mexico, 1987-2002
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FIGURE 2. Use of Quantile Regression as a Tool for Exploring the
Distributions of Changes in Household Income
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Quantile analysis offers a useful tool for uncovering this hidden information
because it permits studying the distributions at several points, not just at the
median.2 The results show significant differences in the distribution of income

shocks by household type in Mexico, suggesting that such exploration is indeed
valuable. Of perhaps secondary importance, the results also show that median
or quantile regression is more robust to the extreme values that commonly

emerge in this kind of exercise than traditional ordinary least squares (OLS)

estimators and should probably be used routinely in estimating income changes.
The second central theme of the article is that distributions of income shock

across households during crises need to be compared against distributions during
"normal" times, to see whether the observed differences are related to the crisis or

are perhaps intrinsic to particular household types. This question can be turned

around to ask whether looking at the distribution of income shocks during

normal periods can help identify how vulnerable certain households might be to
severe income shocks during a crisis. In the Mexican case, the relative distribu-

tions do not change much across periods, with a few important exceptions.
Finally, the analysis shows that several common stylized facts about who

experiences the largest negative shocks during crises-particularly about how

households headed by disadvantaged single mothers and informal sector work-

ers are affected-are not supported by the data. The article offers some sugges-

tive evidence on why these findings might be reasonable.

I. QUANTILE ANALYSIS: STUDYING THE ENTIRE DISTRIBUTION

OF INCOMIE SHOCKS

Conditional mean regression estimators such as OLS are traditionally used to
estimate linear relations among variables. Minimizing the squared sum of errors

allows estimating the values of the parameters that predict the mean of the
dependent variable, conditional on the chosen set of explanatory variables.

However, asymmetries or heteroscedasticity in the distribution of errors may
lead to substantially different estimates of the impact of the variables under

study at different parts of the conditional distribution. Looking only at the
central tendency (the mean, for instance) of the data may thus hide important
elements of the story. Furthermore, if there are outliers or if the distribution of

the disturbances is nonnormal, mean estimators may be inefficient and biased.
These concerns can be partially addressed by estimating the conditional

median regression, in which half the errors lie below and half above the fitted
curve. Quantile analysis, introduced in Koenker and Bassett (1978), extends this
analysis to estimating curves where approximately t percent of the residuals lie

2. See Buchinsky (1994, 1995) for a detailed discussion of quantile regression methods.
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below the regression line and (100- t) percent above. Thus, the tth quantile of
Y conditional on X is given by

(1) Qyi(r I Xi) =(T)Xi,

where j(T ) is the slope of the quantile line and thus gives the effect of changes in
X on the tth conditional quantile of Y. Estimation for different values of t (from
0 to 1) yields regression lines for various percentiles of the conditional distribu-
tion of Y. Median regression (T = 0.5) gives the same results as OLS when the
distribution is symmetric.

The analysis presented next suggests that distributions of income shocks
to households show strong evidence of heteroscedasticity and asymmetry and
thus that OLS is inappropriate. The following straightforward specification is
designed purely to capture the differential effects of a crisis on the income of
different household types:

(2) QlnvYi(C I Di,) = a((T) + z_j,(T)D,,

where AInYi is the change in the log of per capita labor income of household i, Di is
an indicator variable that takes a value of 1 for family i if it is a member of the
i different household types at the beginning of the period and a value of 0
otherwise. These groups capture the education level and age of the head of the
household, household composition, and work status of the head. As in standard
OLS, conditioning on all these categories at once allows disentangling their separate
effects-whether, hypothetically, informally employed household heads might be
particularly hard hit at any quantile relative to the base group (see section II for
details on the base group) captured by the constant, oc, or whether it is just that
poorly educated people, who are disproportionately employed in the informal
sector, are hit harder. In the simple case illustrated in figure 2, group A might be
the base group, and the way group B differs from group A would be captured by
including a single dummy variable D,B to distinguish each household in that group.

Quantile analysis differs from traditional analysis by allowing the entire dis-
tribution of shocks for each category to be parameterized. For group A both the
80th quantile, capturing the less negative and positive tail of the clistribution, and
the 20th quantile, capturing the extreme negative shocks, are relatively close to the
median. For group B not only is the variance greater-both the 20th and 80th
quantiles are further from the median than for group A-but the 20th quantile is
displaced far to the left, reflecting that some households experienced extreme
losses such as would arise from loss of employment of the household head.

The values of the coefficients 6 j(T) in equation 2 at each quantile permit these
different distributions to be sketched out. As in standard OLS regressions, at the
median (-T = 0.5) a negative and significant coefficient on DiB, the dummy variable
representing, for instance, those with incomplete primary education, would imply
that the distribution of shocks to this group is centered to the left of (lower than) that
of base group A in figure 2: "On average" the least educated were hit harder than the



1 60 I'HE WORL D BANK fCC0NO NOIIC RE VILI W, VOlI . i 8, N(). 2

base group. The other two quantiles help flesh out the rest of the distribution. At the
20th quantile a negative and significant coefficient would imply that the value at
which the most negative 20 percent of shocks occurred is also shifted down relative
to that for the omitted category: The less educated experience lower lows, and hence
the tail of distribution B is extended to the left. The coefficient on the 80th quantile
tells whether the group experienced higher highs than the base group-whether B
has a longer upper tail than A. Together, these three coefficients describe the shape
of the distribution of shocks for each group relative to the base group.

Two sets of tests are used to see whether these coefficients are in fact signi-
ficantly different from each other. First, the coefficients are plotted at each
decile along with their standard errors (Koenker and Hallock 2001). Graphically,
it is then possible to detect whether the coefficient of one quantile lies outside
the confidence interval of another. More formally, an F-test is employed to
determine whether the coefficients on the 20th, 50th, and 80th quantiles are
statistically different (Gould 1997).

The log difference specification in equation 2 is used because measurement of
the magnitudes of change is neutral to the direction of change. The potential
downside is that it is only a close approximation to the percentage change for
small changes in Y. Because the primary interest is not the total change but the
difference from the base category, the log approximation may turn out to be
reasonable. However, Kennedy (1981) also shows that for the case of a semiloga-
rithmic estimation like this one, calculating the true percentage change correspond-
ing to the dummy regressors requires transforming the estimated coefficients by3

(3) 6'/ = exp(6 j - [1/2]V[6jj) - 1,

where 6j is the estimate from equation 2, V[6,] its estimated variance, and 6*, the
estimated "corrected" value.4 This turns out to have a significant impact (about
20 percent) on the estimates of the base group changes, which show magnitudes of
around 50 percent. As suggested, however, the adjustments to the estimates of the
differential effects are generally small. The corrected values are reported here.

Quantile analysis offers two other advantages over traditional techniques.
First, by construction, the dependent variable and so the residuals are unlikely
to be normally distributed. In fact, were percentage changes to be used, as is

3. Halvorsen and Palmquist (1980) show that in the case of semilogarithmic regressions, when a

variable in logs is regressed on a set of dummv variable, the inability to differentiate across the

noncontinuous dummy variahles means that their coefficients are biased estimators of their impact on

the percentage change of the dependent variable. In the case of one dummy variable, In( Yo,/Y) = x + 6D is

equivalent to Y,/Y, = exp()(1 + 6 )D, where 6* is the relative effect on the dependent variable of the

presence of the factor represented b) the dummv variable. Thus, the corrected coefficient that we are

interested in is 6- = exp(6) -- 1. Kennedv (1981 ) argues that in estimatinig 6' one must take into account

that Eexp)6) = exp[(6 + 1)/2V(6)], providing the rationale for equation 3.

4. The authors are grateful to Omar Arias for bringing this point to their attention. A previous

application of this technique to wage data in Latin America is in Arias (2001).
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often done, the distribution would be bounded below at -1 and might have very
long right tails.

Second, median or quantile regression deals better with extreme values or outliers
than do traditional regression techniques. Some very large percentage increases in
income are found within the right tails. They might reflect measurement error, but
they might also reflect a very low income in the denoiminator in the first period and a
higher income in the second. This might be the case, for example, with self-employed
workers, who show very high volatility in their incomes in general. Simple averages
will be strongly affected by such values and standard olS even more so because it
minimizes the squared residuals. But median or quantile regressions do not because
they are not based on the distance of the residual from the regression line but simply
on the number of observations on either side. More generally, this makes median or
quantile tchniques desirable when outliers or extreme values are present.

As a final methodological point, the very heteroscedasticity that quantile ana-
Ivsis is supposed to reveal also implies that standard errors of Koenker and Basset's
(1978) original formulation are underestimated and thus that the t-statistics are
overstated (Rogers 1993). As in Gould (1992, 1997) bootstrapping techniques are
used to generate the correct standard errors, and Davidson and Mackinnon's
(2000) algorithm is used for determining the correct number of bootstraps.

What Is the Linik to Vulnerability?

As numerous analysts have noted, there is substantial variance in use of the term
vildnerability.is In most cases what distinguishes the concept from poverty or depriva-
tion, whiclh are based on the first moments of income or consumption, is its focus on
the second moment, the variance, of these measures. It is not just where a household
is now but the likelihood that it mav find itself in a worse position. This immediately
moves the description of the ex ante distribution of shocks to center stage.

Quantile analvsis can be an important tool for studying vulnerability to
income shocks or to welfare losses where inference based on the assumption
of a commlion distribution of shocks (as opposed to situations such as those
described in figure 2) can be misleading. Such concerns are not obviated by the
use of limited dependent variable techniques that look only at the probability of
movements into poverty. If there is substantial heteroscedasticity in the errors,
traditional logit- and probit-based approaches to identifyiig vulnerability to
becoming poor will generate inconsistent estimates (Yatchew and Griliches
1984). This offers a rationale for analysis in a continuous context (Glewwe
and Hall 1998; Cunningham and Maloney 2000).

Repeated panels can be used to estimate the distribution of shocks during
normal times for each household type. However, it is not obvious that this

5. See ligon and Sehecter (2002) for a review of the literature and also Gainanou and Miorduch
(2002). See also Chaudhuri (20)02) and Clhaudlhuri and others (2002). For related litcrature, see Jalan and
Ravallion (2000).
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information is useful for identifying who is likely to experience large income

shocks during crises, when almost by the definition of crisis the underlying data

generation process may have changed. This is explicitly tested in the Mexican

crisis in the next section. In the event that the distributions change and prior

information is therefore not useful, Glewwe and Hall (1998) and this article can

then be seen as offering individual draws from the crisis data generation process.

They can tell us who experienced a given shock in a particular event but not

who is most likely to experience such a shock in repeated events, which is of

greater interest for policy design. Identifying who is most vulnerable to income

or consumption shocks during crises would require repeated observations of

crises. This, in turn, is likely to be complicated by the fact that different precipi-

tating causes and contexts (for instance, how labor markets adjust) may imply

very different patterns of shocks to household income.

II. DATA

The analysis studies changes in per capita income of families across the period

1994-96 using the Mexican National Urban Employment Survey (ENEU). The

ENEU has conducted extensive quarterly household interviews in the 16 major

metropolitan areas from 1992 to the present, which includes the period of the

Tequila crisis. The sample is selected to be geographically and socioecono-

mically representative. The questionnaire is extensive in its coverage of issues

traditionally found in such employment surveys, including participation in the

labor market, wages, and hours worked. Additionally, a household identifica-

tion variable permits construction of household incomes.
The ENEU is structured as a rotating panel. Each quarterly sample includes five

cohorts, each in a different stage of the interview cycle: one-fifth of the sample

in its first interview, one-fifth in its last (fifth) interview, and three-fifths in

intermediate stages. To construct the panels and ensure proper identification,

individuals were linked by position in an identified household, level of educa-

tion, age, and gender.6 Household incomes were then constructed by aggregat-

ing across the reported household members.
A panel was constructed with 9,877 households beginning in 1994:3 to 1995:3,

covering the onset of the crisis and period of largest wage losses around the Tequila

crisis. Dummy variables were included for the education level of the head (primary

incomplete, primary complete, secondary incomplete, secondary complete); age

(under 25 or over 45); more than the mean number of children (1.3) in the house-

hold; and household structure (single mothers with children, single women without

children, and single men without children). Three dummy variables were also

6. Using just the first variables to concatenate and following changes in sex across the panel led to

mismatching (or misreporting) of less than 0.5 percent. Initial and final values have under 10 percent

zeros, approximated by adding a 1 prior to logging.
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included for the sector in which the household head works (informal self-employed,
informal salaried, and a residual category for being out of the labor force, unem-
ployed, or otherwise not earning an income).' The constant, a, captures the base
group of households headed by married, middle-age, college-educated males work-
ing in the formal sector, with less than the mean number of children.8

The quantile analysis provides a very complete description of the distribution
of the movement of household incomes. Worth highlighting is the relatively
fluid movement between income quintiles. For example, only about 30 percent
of households were in the same income quintile after five quarters, and a similar
share jumped from the bottom to the top two quintiles. There are several possible
reasons. First, roughly 40 percent of household heads are self-employed, and as
the next sections show, entrepreneurs experience much more volatility in
income flows than do workers in the salaried formal sector, reflecting varying
business conditions or personal preferences. This higher volatility is also a
characteristic of cross-sectional data and thus is not related to the process of
linking the panels. Second, there is a very high degree of mobility in the labor
force, and frequent movements between formal and informal sector jobs imply
large changes in reported income.9 Third, there may be measurement error
arising from the survey process, imperfect recall by the interviewed household
member, or noise in the tabulation process. It seems reasonable to assume that
this error is not correlated with the household categories and so would not
affect the description of each category's distribution relative to that of the base.

III. RESULTS

The OLS estimates of equation 2 indicate that the income of the base group, captured
by the constant, fell about 52 percent over the one-year period (table 1, column a). To
find the impact on other groups, and to see whether it differs statistically from the
impact on the base group, the value of the dummy variable is added to the constant.
Those with a incomplete primary education experienced income falls 36 percentage
points less than those of the base group, or under a third of the base group. The income
of informal self-employed household heads fell 5 percentage points more than that

7. The term informal is used here to refer to workers unprotected by labor laws. It includes owners of
firms with fewer than 16 emplovees who do not receive social security or medical benefits (fewer than
I percent have more than five employees) and employees in these small firms, identified as informal
salaried workers.

8. Single mnen with children made up less than 0.7 percent of the sample; they are included in the base
group .

9. Mlaloniey (1999) finds that voluntary movements into self-employment from formal salaried work
lead to a 30 percent average jump in reported earnings. Some 70 percent of those who moved report
moving voluntarily. In deciding what sector to work in, individuals compare welfare, not wages, so a
move from a sector with benefits and job security to a microenterprise where firm mortality rates are very
high dictates a substantial compensating wage and risk premium. This could be what is picked up in the
high apparent mobility among income levels.
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TABLE 1. Correlates of Log Changes in Household Income during
the Mexican Crisis: Quantile Analysis, 1994:3-1995:3

OLS Regression Quantile Regressions

Standard Adjusted (±3 SD)' 20% 50% 80% F-testb

a b c d e f

Primary 0.363*- 0.031 0.519*** 0.045 * 0.003 21.01 '* '

incomplete
Primary 0.306`* 0.040 0.449* 0.065 - 0.007 14.18" *

Secondary 0.185;- -0.05 0.252;'* 0.014 0.005 5.82'->

incomplete
Secondary 0.192 0.016 0.259*** 0.031 0.012 3.20;-

Young -0.014 -0.068 -0.065 -0.001 -0.009 0.67

Old -0.148 -0.068 -0.228**;- -0.045;-* -0.026 12.62k *

More than 1.3 0.037 0.005 0.047 0.012 0.016 0.42

children
Single mothers 0.024 0.034 -0.046 0.035 0.039 0.71

Single women 0.046 0.009 0.022 0.005 0.028 0.28

Single men -0.014 -0.072 -0.072 -0.004 0.013 0.27

Informal -0.053* -0.046 -0.227*** -0.071-- 0.125*;': 46.00`*

self-employed
Informal salaried 0.030 -0.006 -0.027 0.012 0.077;-* 3.11 X'

No remuneration -0.197* -0.194*- -0.532~` -0.070'- 0.111 * ** 16.17**

Base group -0.517`c -0.360*** -0.664* ` -0.292 - 0.058** 229.56*`-

Number of 9,877 9,636 9,877 9,877 9,877 9,877

observations

"Significant at the 10% percent level.

-Significant at the 5% percent level.

***Significant at the 1% percent level.

Note: The dependent variable is the change in log per capita income of the household between

1994:3 and 1995:3 regressed on characteristics of Mexican households and their heads. Standard

errors were calculated using bootstrapping techniques from Gould (1992, 1997). Number of

bootstraps were obtained by running the algorithm proposed by Davidson and Mackinnon (2000).

Coefficients were corrected following Kennedy (1981).

'Observations with income growth outside ±3 standard deviations from the mean have been

dropped.
bThe null hypothesis is equality of the coefficients in the three quantile regressions estimated.

Source: Authors' analysis based on data from one quarter panel of the Mexican National Urban

Employment Survey.

of the base group and the income of nonremunerated household heads fell 20
percentage points more. These results are illustrated in figure 3, which charts the
OLS coefficient (solid lines) and confidence interval (broken horizontal lines), as well

as the estimated coefficients at each quantile from the 10th to 90th (solid curves)
along with its confidence interval (broken curves).

The median regression (the 50th quantile) shows a different picture, however
(see table 1, column d). The base group experienced a 29 percent drop in

income, roughly half the estimate from the OLS regression. Examination of

the data reveals that a few outliers are largely responsible for this difference.
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When observations beyond plus or minus three standard deviations are
dropped, the OLS estimate approaches the median estimates, at 36 percent
(column b). Median regression is preferred to such trimming, however, because
the trimming cutoff is arbitrary. For example, 74 of 241 observations that
are classified as outliers are households headed by self-employed workers
whose incomes show high variability even under normal circumstances and
hence may be legitimate outliers. An additional 34 observations are in the
nonremunerated category, for which a change to even small earnings could
increase household income by a very large percentage. Because the median
estimator is less sensitive to such extreme values, it avoids the arbitrary discard-
ing of outliers.

Among household categories with significant coefficients in the median regres-
sion, households headed by workers with incomplete primary education saw their
incomes fall by 4.5 percentage points less than the base group and those with
completed primary school by 6.5 percentage points less. Households headed by
older workers experienced drops 4.5 percentage points greater than did the base
group, and the self-employed 7.1 percentage points greater. That these coefficients
are significant is reflected in figure 3 by the fact that the confidence interval at the
50th quantile does not span the zero line.

What also becomes apparent is the value of looking beyond the median to
other quantiles. If in figure 3 the parameter value at one quantile lies outside the
confidence interval of another, there are statistically significant differences in
their values. Thus the impact of the explanatory variable differs across quan-
tiles. As an example, for households with heads with incomplete or complete
primary education, the 20th quantile estimates lie above and outside the con-
fidence interval of the 50th, showing that they are significantly greater in value.
That significant differences occur is confirmed by the F-test (see table 1), which
shows that for all education categories, the old, the self-employed, and those
with no remuneration, the hypothesis can be rejected that the coefficients at the
20th, 50th, and 80th quantiles are statistically the same.

More careful examination at the 20th quantile-the value below which the
most extreme shocks are found-shows that households with heads who are less
educated were more cushioned than the base group of households whose heads
were college educated, who show an income drop of 66 percent. For households
whose heads had a primary or incomplete primary education, the 20th quantile
is only around -15 percent. For complete and incomplete secondary education,
it is roughly -40 percent. The negative coefficient suggests that shocks to income
were harsher for the old and self-employed by 23 percentage points and by even
more for those whose heads are without remuneration.' °

10. Note that the overall effect for this group is a more than 100 percent drop in income, which seems
implausible. This is due to the bad approximation properties of the log transformation before great
percentage changes (even after using Kennedy's correction), such as when going from some income to no
income at all.
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The 80th quantile, which completes the distribution, shows few differences
from the pattern at the median. None of the education or household composition
dummy variables is significant. For all three quantiles the distribution of the
poorly educated relative to the base group of college educated does not corre-
spond to what is sketched in figure 2. The distribution overall is shifted to the
right at the median and has shorter, lower tails, but it appears to be the same as
the base case above the median-it is simply compressed below it. Poorly
educated workers, again conditional on all other characteristics, experienced
equal or more moderate income shocks than the base group at every point of
the distribution.

The most strikingly distinct overall distribution is now that of families with self-
employed heads whose coefficient at the 80th quantile is 12.5 percentage points

FIGURE 3. Quantile and OLS Estimations of the Central Tendency and
Distribution of Income Shocks by Household Characteristics of Mexican Panel
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reported to evaluate statistical signiificance.

Sou), ce: Authors' analysis based on data from one quarter panel of the Mexican Urban
Emplovment Survey.
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higher than that of the base group, suggesting that they not only experienced a
worse median shock, but that their variance is much greater, because they demon-
strate higher highs (at the 80th quantile) and lower lows (at the 20th quantile).
Somewhat surprisingly, the distribution of households headed by the salaried
informal sector workers shows no difference from the base group of formal salaried
workers except that their highs are 7.7 percentage points higher. Similarly, families
with households headed by workers with no remuneration show a coefficient at the
80th quantile that is 1 I percentage points higher than that of the base group. The
household composition variables are not significant at any quantile. The distribu-
tions of shocks for families headed by single women, single men, or single mothers
are indistinguishable from those for households headed by married men.

IV. ARE "NORMAL' PERIODs GOOD PREDICTORS OF ClRSI S?

The logical question to ask is whether these differential patterns of shocks are due to
the crisis or whether they exist in normal times as well. Or, in the context of asking
about the vulnerability of different groups to income shocks, can the distribution
estimated during normal periods be taken as a predictor of what distributions will
look like during crises? The same regressions are run again, this time using a year of
complete panels to form a sample ending right before the crisis (table 2). This is
constructed by combining four additional panels: beginning in 1992:2, 1993:1,
1993:2, and 1993:3, the last of which ends in 1994:4, immediately before the
economic collapse that began after the devaluation in late December 1994.

The results show that the distinct distributions exist in normal periods as well
(first three columns of table 2). Household heads with primary, incomplete
primary, and incomplete secondary education show values at the 20th quantile
shifted to the right relative to values for the base group while the 80th quantile
is shifted to the left-they have lower highs and higher lows although the
median change is statistically the same. Put differently, households with less
educated heads generally have lower variance in their household incomes. The
reasons are not clear. On the upside, perhaps the possibilities for income growth
are lower for the less well-educated. On the downside it is possible that
fewer opportunities to smooth income through credit markets or savings dictate
that households take measures to reduce downside volatility-for example, by
putting additional workers in the labor market if the household head's job is
lost.

The reverse occurs for self-employed and salaried informal sector workers and
for households whose head is not remunerated. In all three cases the 80th quantile
is shifted to the right and the 20th to the left, suggesting a greater variance in
earnings. The self-employed also have a median income change below that of the
base group. Taken together, this seems consistent with the standard dynamics of a
small firm sector: In any period some firms do exceptionally well, and some less
well than their formal salaried counterparts, and as is the case in many countries,
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TABLE 2. Comparison of Shock Distributions hefore and during Crisis,
Quantile Analysis

Presaiiple Period Crisis Period

20% 50.%) 8X0% 20%/. 50% 80%

Primary 0. 232' 0.009 -0.065 -- 0.232**' 0.036 0.073-
incomplete

Primary () IX3-'' 0.005 -(0O55 0.224'* 0.060*** 0.066**
Secondary 0. 10- - 0.002 -0.033; 0.128* 0.012 0.039

incomplete

Secondarv 0.079** 0.0)8 -0.016 0. 166 * 0.023 0.028
Young 0.041 0.008 -0.029 -0.102 -0.009 0.019
Old --0. 192'- --0.047*** 0.014 -0.046 0.001 -0.039
More than 1.3 0.028 0.0 1 - 0.004 0.019 -0.005 0.012

children

Single mothers -0.047 (.((5 0.008 (0.001 0.030 0.031
Single women -- 0.163 3' -0.055* _-0.079;'-* 0.219'* 0.061 0.1 16"-
Single men -0. 10,3 -0.030 (.010 1 0.031 0.026 (1.1)14
Informal -0.263' --0.069 0. 105*** 0.049 -0.0(5 0.018

self-employed
Informal sIlaried -. 093'. 0.(20 0.077 " 0.071 -0.008 0.000
No remuLneratioi O0. 157 0. 059 9 0.242- -0.447*' '- -0.124*- -0.106***
Base group -0.436*>'- --0.0O I 0.529* i0.4(06 '- -0_280'- -0.308***
Numher of 41,676 41,676 41,676 41.676 41,676 41,676

observations

'Significant at the 10%, percent level.

"' -Significant at the 5"%/ percent level.

"""Significant at the I1° percent level.

Note: The table shows the coefficients of a regression in which five periods (1992:4-1993:4,
1993:1994:1, 1993:2-1994:2, 1993:3-1994:3, and 1994:3-1995:3) of household per capita
income growth have been regressed on characteristics of Mexican households and their heads. The
regression includes dummy variable interacted wvith one of each variable for the crisis period that
goes from 1994:3 to 1995:3. The second columin for eachi period retrieves the coefficients of the
interactioin of each variable with the dummv variable for the crisis period. Standard errors, were
calculated usinig bootstrapping techniques from C,ould ( 1992, 1997). Number of bootstraps were
obtainied bv runninig the algorithm proposed by Davidson and NMackinnon (2000). C. . ni r.
were correctcd following KIennedY (I 98 1).

Sooirce: Authiors' analysis based on five quarter panels of the Mexican National Urban
Emplovnmen t Survcy.

firm mortality rates are very high."l This could be argued as reflecting greater
precariousness, but because almost 70 percent of workers entering the self-
employed sector from formal salaried work report doing so voluntarily, this
greater volatility is consistent with welfare improvement (Maloney 1999).

11. See Les\enson and Mialoney (1998). Fainzylher and others (2003) find that the rate of micro-
enterprise o"wners returiniig to formal employnieit, one mCasure of enterprise mortality rates, is roughly
equivalent in Mlexico to that in the lUnited States.
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The same lower than base group growth in median incomes occurs for
households headed by older workers. This may reflect a tendency toward
declining incomes with retirement. The reverse logic may hold for families
whose head shows no earnings at the beginning of the period. On average,
many of those unemployed will find jobs, so the tendency of this group to
increase its incomes above the median for the base case is as expected.

Households headed by single women have their entire distribution shifted to the
left, doing worse at every quantile. The pattern is similar for single men, although
the coefficients are insignificant for the upper two quantiles. This may suggest that
jobs held by young people generally have fewer possibilities for large gains, greater
possibilities for layoffs, and mediocre performance at the median.

Households headed by single mothers, on the other hand, appear to have the
same distribution of shocks as does the base group. Though perhaps surprising,
this finding is consistent with anthropological studies of Mexican families. Selby
and others (1990) find that matrifocal families have higher per capita incomes,
proportionally more family members in the workforce, and lower dependency
ratios and that these families generally do as well as nonmatrifocal house-
holds.' 2 In fact, Chant (1985, p. 650) finds that "despite major structural
constraints of the economic and social potential of matrifocal families, single
parent units frequently fare better than male headed households."

As a final observation, larger households tend to have higher income gains than
smaller families. This may reflect greater effort by the household head or labor
force entry by additional family members who contribute to the family pot.

These findings require revisiting the conclusions of section III. The values and
significance levels of interactive terms corresponding to the crisis period for the
combined precrisis and crisis periods are shown in the last three columns of
table 2. These coefficients can be interpreted as showing how group X did
relative to the base group in normal periods compared with how group X did
relative to the base group during the crisis. The simplest example is that the

12. "Matrifocal households are not worse off because of the absence of a man, despite discrimination
against women in the work force and the difficulties that women have getting well paid employment.
Although median household income is 140/ lower than non-matrifocal households, since they average
one less member in the household, their per capita incomes are 8.2% higher. They put almost as many
members into the paid work force (1.38 vs. 1.4) and the ratio of dependent to members in the work force
is lower than the non-matrifocal.... The genealogical complexity of matrifocal households is quite
outstanding, with more grandchildren, more siblings, and more outsider as members. Though they are
smaller, they are not abandoned and alone and preyed upon by society. Most of them are viable,
operating units, doing as well as non-matrifocal households in the very tough world of the 'popular
classes' of urban Mexico.... We had thought that thev would be highly vulnerable and living on the
margin of existence. We had been persuaded of this notion by interviews with people from nuclear or
extended families, and case studies, carried out mostly in Oaxaca, of families in tragic circumstances,
recently abandoned by a drunken and abusive male, cast upon their own resources, or eking out a pitiable
existence taking in washing and making tortillas to sell to other households. To our great relief, it seems
that such circumstances are relatively transitory, particularly if people are long-enough established to
have kin-folk upon whom they can rely" (Selbv and others 1990, p. 95).
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coefficient on the incomplete primary education group in the crisis period of
table 1 is the sum of the coefficient in the normal period in table 2 and the
dummy interactive term in the second panel.' 3 Not surprisingly, the results for
the crisis period in table 2 reveal a shifting downward of the distribution of the
base group, with median and 80th quantile following roughly equivalently,
whereas the lower tail captured by the 20th quantile elongates significantly,
perhaps capturing a rise in job loss.

The interactive terms on the non-base group dummy variables can be seen as
adjusting their distribution relative to the adjustment in the distribution of the
base group. If there are no significant interactive terms on group X, that means
that the distribution of the group changed in the same way that the base group's
distribution changed.

A revealing example is that none of the interactive terms is significant at any
quantile for the self-employed. This means that the findings in section III of
higher highs, lower medians, and much lower lows for this group were not a
function of the crisis because the same results are found in normal times. It
cannot be rejected that the distribution of this group relative to the base group
remained statistically equivalent. In contrast to the previous findings, they
cannot be said to have suffered unusually during the crisis. The same can also
be said for informal salaried workers.

Similarly, the distributions for the old and young, those with above-average-size
families, single mothers, and single men track the base group, suggesting that these
groups also do not appear to have suffered any more or less in either median or
variance than did the base group. The performance of single mothers is again some-
what surprising, yet consistent with Glewwe and Hall's (1998) findings for Peru.

The same cannot be said of families with heads who earned no income. Their
distribution shifted sharply left at every quantile relative to the movement of the
base group. Although both median and 80th quantile were previously higher
than for the base group, perhaps reflecting that the head of the household often
got a job across the sample period, this effect is reversed at the median and
sharply attenuated at the 80th quantile during the crisis, perhaps reflecting the
increased difficulty of getting a job.

Most striking is that the less educated the household head, the less likely the
distribution is to follow the college educated base group to the left during the crisis.
For heads with a primary or an incomplete primary education, the value at the
20th quantile falls only 17 percent, compared with 40 percent for the base group,
and at the 80th quantile income falls only 23 percent compared with 30 percent for
the base group. The less well-educated appear to do better during the crisis than in
normal periods relative to the base group, experiencing lower lows, higher highs,
and, for those who completed primary school, a higher median. The premium at

13. Because of the corrections discussed earlier, the summation is not always exact and often diverges
significantly at the extreme quantiles.
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the median found for this group in table 1 is, in fact, a feature of the crisis. This
may be due to a greater propensity for poorer families to put extra workers in the
labor force during crises. The same effect appears, although diminished in magni-
tude and statistical significance, for workers with a secondary education.

V. CONCLUSIONS

Quantile analysis was used to identify which households suffered the largest
income falls during the 1995 crisis in Mexico. The analysis provides estimates of
"average" shocks, which are more robust to outliers and the nonnormality of
the distribution and more fully describes the heteroscedasticity and asymmetries
in the distribution of shocks, which appear to be important in understanding
who experiences the most extreme falls in income. Because the underlying
distribution of shocks is central to the concept of vulnerability more generally,
these tools are potentially very useful.

The results suggest several stylized facts. First, even during normal times
different groups have very different distributions of shocks. As an example,
households headed by informal self-employed workers have great variance in
incomes, consistent with a sector made up of small businesses, which experience
great volatility. Yet most workers voluntarily enter the self-employed small
business sector, suggesting that taking on this high variance is consistent with
welfare improvement. Thus, in attempting to measure job quality, the second
moment of incomes needs to be included as only one of numerous job char-
acteristics considered in workers' decisions on sectoral choice.

Second, these normal-period distributions of income need to be taken into
account when evaluating the impact of a crisis. Once they are controlled for,
households that enter the crisis with a head who is unemployed do substantially
worse in the distribution of outcomes than during normal periods and compared
with the change in the distribution of the base group. However, virtually every
other group fared as well or better than they did in noncrisis times relative to
how the base group did. The least educated appear to have some slight gains at
the median and very substantial gains at the lower tails of the distribution-
their negative shocks are smaller than those of the base group. Neither informal
workers nor households headed by single mothers experienced especially severe
shocks at any point of the distribution, even though for self-employed workers
that appears to be the case when only the crisis period is examined.

These differences in the relative shapes of the noncrisis distribution from the
crisis distribution suggest that it is problematic to use normal-period distribu-
tions to forecast who would be most vulnerable to large income shocks during
crises. Furthermore, different precipitating causes and contexts may imply very
different patterns of shocks during crises and thus even greater differences
between the two. For instance, during the Mexican crisis labor markets adjusted
primarily through wages, not quantities. Most wages were held fixed in nominal
terms while inflation eroded their real value, and unemployment did not become
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especially high by regional standards. This is consistent with the finding here
that the costs of the crisis were spread relatively evenly across household types-
thus the broadly similar movements in the distributions across groups from
precrisis to crisis periods. This may not be the case during crises in which
labor markets adjust through quantities and unemployment is not distributed
evenly across household types.

Finally, although it is worthwhile knowing which types of household experi-
ence the largest shocks to income during a crisis, it is not easy to move from
there to statements about welfare. If the poor have fewer savings or if they
cannot borrow, a given income loss may lead to larger consumption falls than
for the rich. The Mexican income shocks from the crisis were permanent in the
sense that incomes did not begin to recover for at least three years, so such
income-smoothing strategies would be ineffective in the long run: Consumption
would follow income reasonably closely. Even if income shocks led to identical
consumption losses, poor families might be less able to tolerate these than the
better off, particularly if they are forced below the poverty line. Ideally, there
would be some mapping income shocks to welfare, either in a continuous
context or as is implicit in poverty line analysis.
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Agricultural Tariffs or Subsidies: Which Are More
Important for Developing Economies?

Bernard Hoeknman, Francis Ng, and Marcelo Olarreaga

This article assesses the impact of the world price-depressing effect of agricultural sub-
sidies and border protection in OECD countries on developing economies' exports, imports,
and welfare. Developing economy exporters are likely to benefit from reductions in such
subsidies and trade barriers, whereas net importers may lose as world prices rise. A simple
partial equilibrium model of global trade in commodities that benefit from domestic
support or export subsidies is developed to estimate the relevant elasticities. Simulation
results suggest that a 50 percent reduction in border protection will have a much larger
positive impact on developing economies' exports and welfare than a 50 percent reduction
in agricultural subsidies. Although there is significant heterogeneity across developing
economies, the results suggest that efforts in the Doha Round of WTO negotiations should
be directed at substantially reducing border protection.

High tariffs and domestic support and export subsidies granted to farmers in
high-income economies limit developing economy agricultural production and
exports. Such policies boost production in high-income countries, depress world
prices, exacerbate the volatility of world prices, and reduce the scope for import
competition. High tariffs and domestic support policies may, however, benefit
net importers of agricultural products by providing access to the subsidized
commodities at lower prices.1 Thus national interests regarding global reform
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1. This potential national welfare benefit is offset hy the higher price volatility created by support
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Tyers (1989), even net importers of agricultural products can gain from world price increases in the presence
of distortions that led them to become net importers. T'his article ignores both the impact of policies on world
price volatility and the potential for trade-pattern reversals associated with distortions.
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of agricultural trade and support policies will differ. However, most analyses
conclude that the overall gain to developing economies from reforming agricul-
tural policies greatly outweighs the potential cost to countries that are signifi-
cant net importers of subsidized agricultural products.

Negotiations were launched in 2000 in the World Trade Organization (\X'TO)

to reduce trade-distorting interventions in agricultural markets, both subsidies
(domestic support and export subsidies) and border protection (tariffs and tariff
rate quotas). Developing economies need to determine which instruments of
agricultural protection are most detrimental to their interests and therefore
where to direct their negotiating efforts on agriculture in the Doha Round.2

This article attempts to shed some light on the issue by assessing the relative
impact of tariffs, domestic support policies, and export subsidies on exports,
imports, and welfare in 144 countries, 120 of them developing. The article
assesses the impact of a 50 percent global reduction in agricultural tariffs and
compares this to a 50 percent cut in domestic support and export subsidies.3

In welfare terms, tariffs matter significantly more than subsidies in that tariff
reductions generate greater welfare gains. In large part this is because of high
tariff peaks in both Organisation for Economic Co-operation and Development
(OECD) and developing economies in products subject to domestic support or
export subsidies. More generally, domestic support tends to have a much
smaller impact on world prices than tariffs.4 The econometric analvsis generates
very small estimates of the elasticity of net imports with respect to domestic
support. Although the estimated elasticity with respect to export subsidies is
considerably larger, export subsidies are much smaller than domestic support,
so that their overall impact on the trade and welfare of developing economies is
relatively small. These findings support the analysis of Snape (1987), who
emphasizes the importance of reductions in border barriers in cases where
governments also use subsidies to support production. As border barriers are
reduced, the cost to national treasuries of maintaining a constant level of
agricultural support increases substantially. Thus, reducing border protection
will discipline the ability of governments to employ subsidy programs.

A partial equilibrium framework is used to estimate the impact of policy
changes for a sample of 144 countries on world prices of agricultural commodities
that benefit from domestic support or export subsidies in at least one WTO member.

2. Thle policy siniulationi reflects a conservative interpretation of the Doha Nlinisterial Declaration:

"We commit ourselves to comprehensive negotiations aimiied at: substanitial improvements in market

access, reduction of, with a view to phasing out, all forms of export subsidies; and substantial reductions

in trade-distorting domestic support' (si[o Doha Ministerial Declaration. para 13, November 2001.

3. Tariffs include the global ad valoreni equivalent of specific tariffs and tariff rate quotas. Linear

cuts in tariffs are assuLmned rather than a nonlinear tariff formula to facilitate comparison with cuts in

domiiestic support and export subsidies. Francois and Nlartin (2003) discuiss differenit nonlinear tariff

reductioii formulas that could be used in the Doha Rounld negotiatiois.

4. See, for example, Snape (1 987), who argues that for a giseen amount of domiiestic productioni, tariffs

lead to lower domestic conisumption thani do dormiestic subsidies and therefore to lower world prices.



Hoeknizalt, Ng, and Olarreaga 177

The analysis focuses on 267 commodities, defined at the six-cligit level of the
Harmonized System (Hs),S that benefit from domestic support or export subsidies.
The analysis is restricted to this set of commodities so as not to bias the findings.
Because most countries apply tariffs to all agricultural products, not just those that
are subsidized, any comparison of the effect of reducing tariffs on all agricultural
goods with a reduction in support policies is likely to conclude that tariffs are more
important for developing economies.

The partial equilibrium approach allows assessment of the effects of policy
changes on individual countries, including the low-income and least developed
areas that are of particular concern to the development comrnunitv. Most of
these countries are generally subsumed in regional aggregates in applied general
equilibrium models. The partial equilibrium approach also allows the use of
disaggregated six-digit uis trade and protection data, and it allows estimation of
trade elasticities directly from the data instead of using elasticities that have
been estimated outside the data and the simulation model.6

I. A(RICUILT1URAL TARIFFS, DoMESTIC StUP'PORT. AND EXIPORT SUBSIDIES

There are 158 commodities at the tis six-digit level that benefit fromn direct domestic
support in at least one w-io member. Total support reported to the WTO was some
US$227 billion a year on average during 1995-98 (appendix table A-I). Around
$108 billion of domestic support is in the so-called Green Box-support exempted
from future reduction commitmenlts because it is considered not to distort trade.
Domestic support is used primarily by OEC.D countries, accounting for more than
88 percent of total domestic support payments notified to the wTo. The Quad group
(Canada, European Union, japan, and the United States) accounts for 84 percent.
Their share of world support is greater than 99 percent in several products (milling
products; animal and vegetable fats and oils; prepared fruit, vegetable, and nut
products; beverages and spirits; silk; and certain vegetable textile fibers and varn).

Developing economies also have become greater users of subsidies-thev
account for 12 percent of total domestic support reported to the WTO during
1995-98 (see appendix table A-I). Major subsidizers include Brazil, Thailand,
and Venezuela. Not surprisingly, the least developed countries report no direct
donmestic support. Developing economies support many of the same commod-
ities as high-income countries, but they also support activities that oDcD) mem-
bers do not (live trees and flowers; coffee, tea, and spices; gums, resins, and
other vegetable saps; cocoa; and miscellaneous edible preparations.

5. The lHarmonized Commodity Description and Coding Sxstem (usually referred to as the llarmo-

nized System or Hs) is used for tariff classification, it is miade up of 1,241 headings groLiped into

96 chapters. It has 5,00() subheadings identified by a six-digit code.

6. For recenit computable general equilibrium stodies focusing on the same question, see Beghin and

others (20(02), Dimaranan and others (2002), Rae and Strutt (2002), and Tokarick (2003). These studies

obtain qualitatively similar results (border barriers matter more than domestic support).
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Meat, dairy products, cereals, and sugar account for the lion's share of
domestic support, representing almost 82 percent of reported nonexempt
domestic support. They represent 78 percent of the $88 billion in domestic
support provided by the Quad, 97 percent of the total for other OECD countries,
and 93 percent for developing economies. This product concentration across
regions is reflected in the high correlation across products of the domestic
support provided by the Quad and by other groups. The correlation coefficient
is 0.87 between domestic support in the Quad and in developing economies and
0.67 in the case of the Quad and other OECD countries.

Export subsidies are also concentrated in a limited number of commodities.
There are 208 tariff lines at the HS six-digit level that are subject to export subsidies
in at least one WTO member. Export subsidy commitments across WTO member
totaled $18 billion in 1995-98-some 10 percent of total direct domestic support.7

The OECl) accounts for 83 percent of all export subsidy commitments made in the
WTO. Developing economies account for the remainder-with least developed
economies not reporting any export subsidies (see appendix table A-I).

Export subsidies are concentrated in the same four products that benefit most
from domestic support. Meat, dairy products, cereals, and sugar represent
80 percent of export subsidies granted by WTO members. The product correlation
of export subsidies across the three country groups is lower than for domestic
support, but still high and positive (and statistically different from zero). The
correlation is 0.56 between export subsidies in the Quad and in other OECD

countries and 0.51 between the Quad and developing economies.
The average most favored nation tariff applied to agricultural products varies

substantially, but in the majority of OECD countries it is more than double the
average for manufactures. Products that receive domestic support or export
subsidies tend to have higher average tariffs. In the Quad the average tariff
on imports of products that are subsidized by at least one WTO member is
26 percent, compared with the average tariff for all agriculture of some 17 percent
(appendix table A-2). High tariffs and tariff peaks for subsidized products are
also observed in other OECD countries and in developing areas.

The global pattern of protection of agriculture will have differential impacts
on countries, depending on whether they are net producers or consumers of the
affected commodities. A first cut at identifying the implications of global protec-
tion on individual countries is to calculate the relative importance to them of
exports and imports of the products that are subsidized by at least one WTO

member. This reveals that the least developed economies are potentially much
more affected than other countries: Goods that are subject to domestic support
in at least one wVTo member constitute 18 percent of their exports on average,
compared with 3-4 percent for other countries (appendix table A-3). Similarly, 17
percent of their exports are in categories that receive export subsidies by at least

7. Export subsidy commitments ar-e used rather than actuial suibsidy disbursements because data are
more reliable.
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one WTO member, compared with 4 percent for developed areas and 5 percent for
other developing economies. A similar pattern holds for imports-some 9-13
percent of imports of least developed economies involve products that are sub-
sidized, compared with 3-4 percent for other countries.

For many least developed economies, the potential incidence of subsidies is there-
fore very high. For economies such as Benin, Burkina Faso, Burundi, Chad, Malawi,
Mali, Rwanda, St. Kitts and Nevis, St. Lucia, Sudan, Tanzania, Uganda, and
Zimbabwe, goods that are subsidized by one or more WTO members constitute
60-85 percent of total exports. But even among least developed economies there is
important heterogeneity. For example, products that receive domestic support or
export subsidies in other wro members constitute less than 1 percent of Mauritania's
exports.

I. ANALYTICAIL FRAMEWORK

A simple partial equilibrium model is used to estimate the impact on exports, imports,
and welfare of a reduction in tariffs, domestic support, or export subsidies. World
markets are assumed to be perfectly competitive and integrated, with no further scope
for arbitrage across countries. Products traded in world markets under the same HS

six-digit classification are considered to be perfectly homogeneous. Each six-digit
HS product category represents only a small share of the economy, so that changes
in a particular category have only a negligible effect on other product markets.8

Import demand for each HS six-digit product of country c is given by

(1) M= a, ^!

[P., (I + tM) I + TC)] P" SC pl,

where ac is a demand parameter in country c that captures size and all other factors
influencing import demand, p,, is the price in the world market, tc is the tariff in
country C,9 r, is the average transport cost from country c to the world market,' 0

£d is the import demand elasticity, se is producer support in country c,11I?J8 is

8. The setup is similar to those in Zietz and Valdes (1986) and Hoekman and others (2002). FHoekman
and others discuss some of the caveats associated with the use of this type of model. Note that no account is taken
of such issues as the potential impact of exclhange rate overvaluation, indirect taxes, anid other factors that may
result in an overall antiagriculture bias and thus offset the effect of tariff protection or subsidy policies. Schiff and
Valdes (2002) suggest that in many developing economies, antiagriculture hias due to such policies has declined,
implying that direct instruments, such as tariffs and subsidies, are the major determinants of the magnitude of
protection.

9. Tariffs (or ad v-alorem equivalents of different border protection measures) are likely to vary by
exporting country. For example, the ad valorem equivalent of a specific tariff is likely to vary by
exporting country. Because information on bilateral protection levels is lacking, thev are assumed to
apply on a most-favored-nation basis.

10. This explains differences in import prices across countries as observed in the data. Note that
transport costs are likely to vary across exporting countries.

11. Countries with no domestic support are assigned a $1 value to ensure that the import demand
function is not undetermined.
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the elasticity of import demand to producer support, and oc, is defined as a residual
for notational simplicity, incorporating all terms other than price on the left side of
the second equality.

Export supply for each HS six-digit product of country c is given by

(2) x [-b, I ISCc p

where b, is a supply parameter that captures size and other determinants of
export supply, es is the export supply elasticity, XS is the elasticity of export
supply with respect to domestic support, 1 e, is the export subsidy in country c,
Ax is the elasticity of export supply with respect to export subsidies, and fc is a
residual used for notational purposes. Transport costs to world markets are the
same for exporters and importers of the same HS six-digit good in the same
country. The simultaneous presence of tariffs, domestic support measures, and
export subsidies may lead to both imports and exports of a homogeneous
product for a given country.

Because of data constraints, import demand and export supply elasticities for
products and import and export elasticities with respect to domestic support
and export subsidies are assumed to be identical for all countries. This has
implications for the underlying domestic supply and demand elasticities of
domestic support across the countries in the data set. For example, if the
elasticities are relatively similar across countries and if consumption is only
marginally affected by changes in domestic support, then import demand elasti-
cities should vary across countries depending on the ratio of domestic produc-
tion to exports. The underlying domestic demand and supply elasticities cannot be
estimated, however, because production and consumption data are not avail-
able at the HS six-digit level. The empirical analysis tests whether elasticities for
the two subsamples of developing and developed economies are statistically
different (see note 18).

The equilibrium world price is obtained by solving for the world price in the
world market clearing condition

( 3 ) P', = argsol [Zm xc = j = _

The change in the world equilibrium price following a reduction in tariffs,
domestic support, or export subsidies is obtained by taking the total differential
of equation 3 with respect to tI, sC, or ec. The percentage changes in the world
price after a common percentage change in each policy are given by

12. Again, countries with no domestic support (or export subsidies) are assigned a $1 value to ensure
that the export supply function is not undetermined.
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=z' =-£d + j t C for changes in tariffs

c

e - Fd Z x- E's 131
(4) P1 =-d- Kg + Xs for changes in domestic support

c c

~~e e kx c
and for changes in export subsidies,

c

where' denotes the percentage change in the variable, t is the common percent-
age change in tariffs, s is the common percentage change in domestic support,
and e is the common percentage change in export subsidies.

The change in export revenue and import revenue associated with a change in
tariffs, domestic support, or export subsidies is given by

Xcr = (1 + p + k.sS c-I + Axec
(5)SCe

Inr = _(Cd- _ 1)p t Ct _ ,dc Sc

where xc' is the percentage change in export revenue in country c, and mcr is the
percentage change in import revenue in country c (evaluated at world prices).
Note that if there is no producer support, export subsidies, or tariffs in country
c, there will be no changes in export revenue or import revenue in this country
apart from that induced by the change in world price after other countries
change their policies.

The change in welfare can be calculated by taking the integral of the import
demand and export supply functions with respect to world prices and tariffs.
Domestic support and export subsidies are assumed to be simple transfers from
government revenue to producers. 1 The change in welfare for exporters and
importers relative to initial export and import revenue is then given by

iLL = 1 _ ((1 E s SC+ (1 ec C-

13. This implicitly assumes that the government revenue necessary for agriculture subsidies was
collected on a lump sum basis (taxation is nondistortionary). Note that these welfare measures also
assume that there are no other distortions in the relevant part of these economies.
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(6) wc ( rd ( Ed_i ) d Ad

(1+ Pu, + t ltc. + t,) ( SC- 

+ t,,hr + tc1+ + t?l + ti

where w,i is the change in welfare in an exporting country relative to the initial
export revenue, and wcm is the change in welfare in an importing country
relative to the initial import revenue. The first term on the right side of the w,
in equation 6 is the change in import consumer surplus, and the last two terms
provide the change in tariff revenue. Note that the changes in welfare in
equation 6 take into account shifts of domestic import demand and export
supply functions following changes in relevant policies. The overall change in
welfare can be obtained by adding up the two expressions in equation 6 after
normalizing the two terms to the same base (exports, imports, total trade, or per
capita income).

III. EMPIRICAL METHODOLOGY

The empirical methodology consists of three steps. First, import demand
and export supply elasticities are estimated with respect to prices and subsidies
(Ed, s d, 5, and XX). Next, the demand and supply parameters (a, and bc)
are calibrated for each country and product at the HS six-digit level. Finally, the
elasticities and calibrated parameters are used to measure the changes in world
prices, export revenue, import revenue, and welfare following a 50 percent
reduction in agricultural tariffs, domestic support, or export subsidies in all
countries.

The elasticities cannot be obtained simply by estimating the import demand
and export supply functions in equations 1 and 2 because they are determined
simultaneously in any country. Moreover, world prices are not observed, but
only export and import unit values in each country, including transport costs. If
traded quantities are measured with error (which is likely because customs
revenue authorities are generally mostly concerned with the value of shipments),
unit values will also be measured with error, which may bias the results.14 To
avoid these problems, units are chosen so that the average world price of each
product during 1995-98 is equal to 1. The net import demand function is then
estimated across countries and products as the log difference of import demand
and export supply for each country (measured in value terms due to the choice

14. There is no obvious instrument for unit values at the HS six-digit level.
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of units). Note that world price terms will then drop from the specification, as
log(p",) = log( 1) = 0.

Equations 1 and 2 are used to obtain the following estimating equation:

(7) log(m1t ) -log(x,) = log(a,) - log(bc) clog(1 + tc) - (Ed -- Es)log(1 + tc)

_ (pd + ks)log(s) - klog(ec).

GDP and population in each country are used as controls for ac and bc. Product
and country dummy variables are also included to control for other demand and
supply factors that are common within countries (such as endowments) or
across HS six-digit categories (such as international market structure).'i

There are two problems with the estimation of equation 7: Transport costs are not
directly observable, and only the sum of the elasticity of import demand and export
supply with respect to domestic support can be retrieved. Assuming that transport
costs to the world market are equal for exporters and importers, transport costs can
be proxied by the ratio of export and import unit values. As long as the measurement
error in unit prices is identical for exports and imports, the problems are addressed.
On the second issue elasticities of import demand and export supply with respect to
domestic support are assumed to be equal. l Because of the unbalanced nature of the
data set, a between estimator is used, based on four-year averages over the period for
which domestic support and export subsidy data are available, rather than annual
data (the sample is thus a cross-section of countries and products). 17

IV. RESULTS

Table 1 reports the results of the estimation of equation 7, introducing different
types of subsidies in a stepwise fashion. It reports results using notifications by WTO

members of nonexempt types of domestic support only, denoted s,-9 It also
reports results using notifications on exempt (Green Box) types of domestic sup-
port, which are non-product specific. For purposes of estimation these categories
are allocated across products using the distribution of domestic support commit-
ments by product. This type of domestic support is denoted as s,' 1-3 . The results
of estimating equation 7 when the two types of domestic support are combined are
also reported. Testing for the adding up of the two types of domestic support was
done by running a nonlinear regression (but without country and product dummy
variables because of programming constraints) that included the following

15. As world prices are normalized to I by choice of units, the export supplv elasticitv can be
retrieved bv using the information on transport cost and the estimate of the import demand elasticity
in fronit of (I + t).

16. The simulations test for the robustness of results by varying the elasticities with respect to
domestic support on the demand and supply side.

17. This is also due to the fact that ad valorem equivalents of specific tariffs havst oilv been estimated
for 1999 in the OE(.I) (2000).
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TABLE 1. Ordinary Least Squares Estimates of Price, Domestic Support,
and Export Subsidy Elasticities

Notification of Notificatioo of
nonexempt exempt Notification
domestic domestic of export
support' support ' I + 2 subsidies 3 + 4

Variable (1) (2) (3) (4) (5)

log(GDP) 0.34 0.33 0.33 0.33 0.33
(0.09)- (0.09)'" (0.09)*' (0.09)"* (0.09).

log(Pop) -0.28 --0.28 -0.28 --0._8 -0.28
(0 O I1 ) ': ' 1 ) ( 0 I I ( 0. I 1 ) (0. I 1 )

log(l + t) -(£ ) -1.72 -1.76 -1. 74 -1.67 -1.64
(0. 17)- 0. 1 8) (0. 18)' ( 0. 18) (0 .1 8)

log( l + r) (E 1:) -0.88 --0.88 -0.88 -0.87 -0.87
( 0 05S)(() () S) ( 0.0 5 )` r A 05 ) ( 0.0 5 )`-

log(s') 4 - (i; + i;S) -(.(9
(0.02)"-

Iog(s° D ) (13 + 'iS) --0.07
(0.02)*"

_* -i. + ( DS4-) --0.07 -0.04

(0.02)"" (0.02)"
log(e) - -0.24 -0.23

(0 ()02) '- 0.03);I
Product dummy Yes Yes Yes Yes Yes

variables
Country dummy Yees Yes Yes Yes Yes

variables
Adjusted R2 0.23 0.23 0.23 0.23 0.23
Number of 14,661 14,661 14,661 14,526 14,526

observations
Number of HS 267 267 267 267 267

six-digit lines

"Significant at the 5 percent level.
."Significant at the I percent level.

Note: These results arc from estimationi of equation 7 in the text. The left side variable is the
difference of the logs of import revenue and export revenue, £' is the price elasticity of import
demand, Es is the price elasticity of export supply, ',1 + y' is the sumIl of elasticities of import demand
and export supply with respect to domestic support, ),' is the elasticity of export supply with respect
to export subsidies, GDP is the value of GDP, Pop is population, t is tariff expressed in percentage
pohints, r is transport cost, s 'DS is nonexempt domestic support, s5)s"

1 is WTO-exempted doniestic
support (Green Box), and e is the export subsidy. Standard errors in parenthesis are White robust.

'Corresponds to WTO categories DS4-9; see data appenidix.
"Corresponds to WTO categories DS 1-3; see data appentdix.
Souirce: Authors' calculations based on data from sources described in the appendix.

variable: log (s,-/' 5 ' + S 4 . The parameter ¢ is statistically not different from
1. Results are also reported using export subsidies only and both export subsidies
and the sum of the two types of domestic support.
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Results across the five specifications generally yield an elasticity of import
demand in the 1.64-1.72 range and an elasticity of export supply in the
0.77-0.88 range. The elasticities of domestic support are in the 0.04-0.09
range. The elasticity of net import demand with respect to export subsidies is
estimated at 0.23 in the preferred specification (column 5 of table l)

These pooled regressions assume common elasticities across different products,
which is not necessarily the case. Table 2 reports the results of the estimation of
equation 7, but with elasticities allowed to vary across five product groups: animal
products (HS 0 1-04); vegetables, fruits, and nuts (ius 06-09); cereals and grains (Hs
10-14); processed food products (HS 1 5-24); and cotton and other textile fibers (HS

50-53). The product group-specific elasticities are used as the base estimates for
the simulation exercises that follow. The overall estimates in column 5 of table I
are used to test for the robustness of the results.'9 Note that the elasticities of net
import demand with respect to domestic support are relatively small (around
0.05), suggesting that a reduction in domestic support across A-ro members will
have only a small impact on world prices.2 0 The elasticities with respect to export
subsidies tend to be much larger.

Simuilation Resuilts

The baseline simulations use the estimated coefficients in table 2 to calibrate
import demand and export supply in each country. Changes in export and
import revenue and welfare following a 50 percent cut in tariffs, domestic
support, and export subsidies are then calculated for each country using equa-
tions 5 and 6. Recall that the simulations are done for the 267 tariff lines at the
HS six-digit level for which at least one countrv provides domestic support or
export subsidies. (The overall agricultural universe includes more than 900 tariff
lines at the HS six-digit level.)

The increase in trade and welfare across Ol('D countries, developing economies
(excluding least developed economies), and least developed economies is much
larger for the tariff cut than for the reduction in domestic support or export

18. Testing for the homogeneity of the parameters across groups of countries in the estimation of the
regression reported in coluinii 5 was done by splitting the sample into developed and developing
econiomiiies. Results suggest that domestic suipport anld export subsidc elasticities are inot statistically
differenit across these two subsamples, whereas price elasticities tend to be different.

19. For cereals and other grains, the coefficient captuiriig the import demand elasticitv is inisignificant
and smaller than the coefficient on the difference of import demand and export supply price elasticities
(which is significant). Thus the assumptioni that the export suppix elasticity is zero canniot he rejected.
The export suIpply elasticity is therefore set to zero in the simulations for these products, and the import
demanid elasticities are calibrated accordingly.

20. The implicit assuimption here in moving along the export supply and impor-t demand functionis
that domestic support affects only the variable cost of farmers receiving the subsidy. This approach does
not permit measuring the ! .. 1,i impact that domestic support mas have on ficed costs or on
decisions to produce. Note that it is sometimes argued that domestic sLIpport that is decoupled from
production maya still have an impact on production levels because it may affect farmers' decisions to enter
a market.
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TABLE 2. Seemingly Unrelated Regression Estimates of Price and Domestic
Support Elasticities by Group of Products

HS06-09 HSIO-14 HS1S-24 HS50-53

HSOI-04 Vegetables, Cereals and Food Silk, cotton,

Animal fruits, and other processed and other

products nuts grains products textile fibers

Variable (1) (2) (3) (4) (5)

log(GDP) 0.35 0.95 0.18 -0.42 1.76

(0).21) (0.09)*- (().21) (0.23) (0.20)-
log(Pop) -0.48 - 0.98 -0.11 0.38 -1.11

(0.29) (0.09): ' (0.27) (0.34) (f.l9)' '

log(l +t)-(Ri) -1.14 -1.19 -0.39 -1.44 -1.29
(0.42)** (0.39) * (0.40) (0.30)' (2.00)

log( + i) - (' --) El) -0.36 -0.76 -0.74 -1.36 -0.50

(0. I1) * (0.08) (0. 10)** (0 .10) (0.28)
log(s DS 3+5 S4-9 -0(.00 -0.13 -0.03 -0.05 -0.03

( p'+X ) (0.03) (0.03):r (0.03) (0.03) (0.09)

log(e) -X -0.16 -0.30 --0.25 -0.16 -0.14

(0.04) - (0.07) (0.06)* (0.04)** (0.13)

Product dummy Yes Yes Yes Yes Yes

variables
Country dummy Yes Yes Yes Yes Yes

variables
Adjusted R2 4 0.37 0.33 0.28 0.23 0.30

Number of 1,764 5,110 2,377 4,694 485

observations
Number of HS 37 87 49 77 14

six-digit lines

'Significant at the I percent level.

Note: These results are from estimation of equation 7 in the text. The left side variable is
difference of the logs of import revenue and export revenue, Fd iS the price elasticity of import
demand, F' is the price elasticity of export supply, Xd + 2i is the sum of elasticities of import demand
and export supplv with respect to domestic support, k' is the elasticity of export supply with
respect to export subsidies, GDP is the value of GDP, Pop is population, t is tariff expressed in
percentage points, T is transport cost, s OS4 4 is nonexempt domestic support, 5DSI3 is WTO-

exempted domiiestic support, and e is the export subsidy. Group-specific elasticities were estimated
using the information in the whole sample, letting the elasticities vary by group of products.
Standard errors in parenthesis are White robust.

Souirce: Authors' calculationis based on data from sources described in the appendix.

subsidies (table 3).2 1 Reductions in domestic support and export subsidies have

little impact on the exports, imports, or welfare of developing economies. A 50

percent tariff cut by WTO members, however, boosts developing economy welfare

by $7.8 billion, exports by 9 percent, and imports by 6.8 percent. The effects for

least developed economies are much lower, with a negative welfare effect and a

3.8 percent rise in exports and 3.4 percent rise in imports.

21. The increase in export revenue is not necessaril) equal to the increase in import revenue because

these are measured at different prices (due to the presence of transport costs).
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TABLE 3. Impact of a 50 Percent Cut in Tariffs, Domestic Support,
and Export Subsidies across All WTO Members (267 Products)

Change in exports Change in imports Change in welfare

Value Value TIotal Per
Country group ($ millions) %' ($ millions) % ($ millions) capita ($)

Cut in tariffs
OECD countries 5,938 5.4 8,846 8.1 13,419 17.04
Developing countries 7,782 9.0 6,522 6.8 7,695 1.90
Least developed countries 130 3.8 125 3.4 -11 -0.03
Cit in doimnestic support
OECD countries -20 -0.0 232 0.2 53 0.07
Developing countries 96 0.1 75 0.1 167 0.04
Least developed countries 24 0.7 -2 -0.0 12 0.03
Ctut in export subsidies
OECD countries -689 -0.6 -392 -0.4 206 0.26
Developing countries 41 0.0 -520 -0.5 -238 -0.06
Least developed countries 20 0.6 -18 -0.5 -14 -0.03

Soufrce: Authors' calculations based on data from sources described in the appendix.

These average changes mask substantial heterogeneity across countries. For
example, in Benin, Burundi, Guinea-Bissau, Paraguay, and Uganda the increase in
export revenue associated with a 50 percent reduction in domestic support and
export subsidies is two to three times larger than the increase associated with a
50 percent reduction in tariffs. The increase in welfare after a 50 percent cut in
domestic support is also larger in these countries (figures 1 and 2). The highest
percentage increases in exports following a 50 percent tariff reduction are found in
Caribbean and Central American countries, reflecting their specialization in such
commodities as edible fruits and vegetables, processed foods, and sugar-categories
that see the largest expansion in demand in percentage terms (see appendix table
A-1). With a few exceptions (such as the Republic of Congo, Malawi, and Mauritius),
African countries tend to register only limited increases in exports and welfare.

Most developing economies will benefit (some significantly) from a 50 percent
tariff reduction for the 267 products in the sample (see figure 1). The largest
gainers include Caribbean and Central American countries and some Cairns
group members, such as Argentina, Chile, Colombia, and Malaysia. Among the
winners, welfare gains are generally much larger under a 50 percent tariff cut (most
countries are above the 450 diagonal).

Some developing economies may lose from a 50 percent tariff cut-including
net food importing countries, such as Algeria, Kuwait, Oman, Paraguay, Qatar,
Saudi Arabia, and Singapore. These countries also tend to lose from a 50
percent reduction in subsidies, but to a much smaller extent because subsidy
cuts lead to much smaller increases in world prices.
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FIGURE 1. Changes in Welfare in Developing Economies with Cuts in Tariffs

or Subsidies ($ per capita)
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Note: The dotted 450 diagonal line shows which of the two reforms provides the greater welfare

gains. The country names corresponding to the country codes are in the first column of table A-3 in

the appendix.
Source: Authors' calculations based on data from sources described in the appendix.

For least developed economies, the welfare impacts tend to be relatively

small, and a large number of least developed economies would experience a

(modest) decline in welfare after a global 50 percent reduction in tariffs. Malawi

would be the largest beneficiary in gains per capita from both types of reform.2 2

With respect to specific products a global 50 percent cut in tariffs generates a

relatively large increase in developing economy exports of edible vegetables, fruits,

and nuts (HS 07-08), sugar (HS 17), prepared vegetables and fruits (Hs 20-21), and

tobacco (Hs 24). For least developed economies, the largest increases occur in meat

(HS 02), sugar (HS 17), and miscellaneous edible preparations (Hs 21).23

22. This is driven by the composition of Malawi's export bundle. The largest increase occurs for

tobacco and sugar exports. All these numbers should be interpreted with caution because import demand

and export supply elasticities are assumed to be homogenous across countries. Splitting the sample into

developing and developed economies yields smaller export supply elasticities for developing economies,

suggesting an overestimate for exporters in developing areas.

23. The analysis does not include the trade restrictiveness associated with sanitary or phytosanitary

barriers, as well as other nontariff barriers that may hinder trade and limit export expansion. For recent

analysis of these issues see Wilson and Abiola (2003).
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FIGURE 2. Changes in Welfare in Least Developed Economies with Cuts
in Tariffs or Subsidies ($ per capita)
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Note: The dotted 450 diagonal line shows which of the two reforms provides the greater welfare
gains. The country names corresponding to the countrv codes are in the first column of table A-3 in
the appendix.

Souirce: Authors' calculations hased on data from sources described in the appendix.

These results assume that policy changes are undertaken on a global basis,
including by developing economies. The impacts of a 50 percent cut in tariffs,
domestic support, and export subsidies by OECD members only are qualitatively
similar, in that changes in exports, imports, and welfare are much larger for the
reduction in tariffs, supporting the conclusion that border barriers are particu-
larly important for developing countries (table 4).

Global reform spanning all WTO members tends to bring larger gains for those
that benefit than do reforms by OECD countries only (figures 3 and 4). This
emphasizes the importance for developing economies of participating in agri-
culture reform efforts. Again, there is some heterogeneity among developing and
least developed economies, but benefits from reform by all wrO members are
always greater than benefits from OECD reform only (countries on the right side
quadrants in figures 3 and 4 are all above the 450 line, implying that welfare
gains would be larger under reform by all WTO members).

These simulation results ignore trade preferences. This omission is important,
because it implies that benefits may be overstated for developing economies that
enjoy meaningful preferential access to protected markets. It also means that the
losses to some least developed economies from global agricultural policy reform
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TABLE 4. Impact of a 50 Percent Cut in Tariffs, Domestic Support,
and Export Subsidies in the OECD (267 Products)

Change in exports Change in imports Change in welfare

Value Value Total Per

Country group ($ millions) % ($ millions) % ($ millions) capita ($)

Cut in tariffs
OECD countries 2,388 2.1 9,478 8.6 12,784 16.24

Developing countries 4,379 5.0 -424 -0.4 705 0.17

Least developed countries 44 1.3 -15 -0.4 0 (.00

Cut in doniestic support

OECD countries -130 -0.1 301 0.3 237 0.30

Developing countries 172 0.2 -55 -0.1 -88 -0.00

Least developed countries 7 0.2 -1 -0.0 2 0.01

Cut in export su/bsidies
OECD countries -957 -0.9 --252 -0.2 491 0.62

Developing countries 435 0.5 -451 --0.5 -488 -0.12

Least developed countries 3 0.1 -15 -0.4 -22 --0.05

Source: Authors' calculations hased on data from sources described in the appendix.

may be understated. Although the overall impact of ignoring preferences will be

negligible because the countries that get deep preferences are small and have only

a marginal impact on world trade, additional research and analysis are needed.

The potential problem of preference erosion is limited to a small number of

countries. Few developing economies benefit significantly from trade prefer-

ences, especially in the product categories that are the subject of this analysis.

As noted by Hoekinan and others (2002), preference margins tend to be lowest

for products for which tariffs are highest-because these are mostly "sensitive"

categories. Recent research has also documented that utilization rates of pre-

ferences are often much below 100 percent. Even where there are benefits

(rents), a significant share is captured by importers and retailers, not the

intended beneficiary countries.2 4

Nonetheless, some countries, especially least developed economies that have

recently been granted duty- and quota-free access to large OECD markets, stand

to lose from preference erosion in certain markets. An obvious example is sugar.

Although the predicted increases in the world price of sugar following global

reform will benefit net exporters to some extent and offset the loss in prefer-

ential access to some extent, the existence of preferences implies that the losses

to the least developed economies that currently benefit from preferences in such

highly distorted markets may be greater (and the gains smaller) than suggested

by the analysis here. This is not likely to be the case for other developing

24. See, for example, Brenton (2003), Inama (2003), Mattoo and others (2002), Tangermann (2002),

and Ozden and Reinhardt (2003).
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FIGURE 3. Changes in Welfare in Developing Economies Resulting from
Reforms by All w-ro Members or by OECD Countries Only ($ per capita)

50.8774 biz

o Gain froni "'TO cuts Gain from W TO cuts /
E Lose from OECD cuts Gain from OECD cuts or

EIc
o guy

_ v~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ct*--9--

C ecu ,

E agtg gPa

St

"aP cyLose from X1TO cuts!
._ sgp .Gain from OECD cuts

Lose from N\:TO cuts!
tc Lose from OECD cuts
° -37.7485 hkg

II I II
-16.785 28.577

Change in welfare with reform in the OECD only

Note: The dotted 450 diagonal line shows whiich of the two reforimis provides the greater xvelfare
gains. The country names corresponding to the country codes are in the first column of table A-3 in
the appendix.

So(/rce: Authors' calculations based on data from sources described in the appendix.

economies that are predicted to benefit from global reform, however, because
these countries are not granted the type of deep preferences that have been
offered to least developed countries.

Sensitiv'itv Analysis

Given the various assumptions made about elasticities, several sensitivity analyses
were performed. First the results in table 3 were reestimated using the elasticity
estimates provided for the whole sample in column 5 of table I (instead of the
elasticity estimates by product reported in table 2). The results in table 3 were also
reestimated using extreme values for the elasticities of domestic support on the
import and export sides (either zero or the total value of the estimated coefficient
instead of half the estimated coefficient in table 2).

When the elasticities estimated for the whole sample are used, a 50 percent
tariff cut leads to a 20 percent smaller increase in exports for developing
economies and a 15 percent smaller increase for least developed economies. A
50 percent cut in domestic support leads to a 25 percent greater increase in
exports for developing economies and a 20 percent smaller increase for least
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FIGURE 4. Changes in Welfare in Least Developed Economies Resulting from
Reforms by All wrro Members or by 0ECD Countries Only ($ per capita)
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Sozurce: Authors' calculations based on data from sources described in the appendix.

developed economies. A 50 percent cut in export subsidies leads to a 22 percent

greater increase in exports for developing economies and a 15 percent smaller

increase for least developed economies.
The qualitative results remain: The increase in exports and welfare for

developing economies is much larger under the 50 percent tariff cut than

under the 50 percent reduction in domestic support or export subsidies. Simi-

larly, for least developed economies the increase in exports is two times larger

under the 50 percent tariff cut than under domestic support or export subsidy

cuts. Developing economies experience welfare gains when tariffs are cut but

welfare losses when domestic support or export subsidies are cut. For least

developed economies the changes in welfare are almost negligible.

As noted earlier, the elasticity of domestic support on import demand and

export supply cannot be empirically identified separately, only their sum. To

test the sensitivity of the assumption that the two are equal, each in turn is

assumed to be zero and the coefficient estimate is then assumed to identify the

other. The estimated changes in export revenue, imports, and welfare are not

affected by these modifications (with import demand and export supply recali-

brated accordingly). For a 50 percent cut in domestic support the increase in
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exports by developing economies is 20 percent greater, and the welfare loss is
22 percent smaller when the domestic support elasticity of export supply is
assumed to be zero and the export increase is 60 percent smaller and the welfare
loss is 25 percent greater. The qualitative results remain the same. For least
developed economies the estimated change in exports is affected only marginally
under both scenarios.

VI. CONCIUSION

Tariffs matter much more than subsidies for an impact on world prices.
Although there is some heterogeneity across countries, the positive welfare
effect of reducing tariffs on products that are also affected by agricultural
support is a multiple of what can be obtained from an equivalent cut in
domestic support or export subsidies. This reflects not only the high tariff
peaks in OECD countries but also developing economies' own use of tariffs to
protect domestic production. Developing economies generally have low levels of
domestic support and export subsidies, reflecting both budget constraints and
a more neutral policy stance toward agriculture.

The analysis suggests that attention in the Doha Round should focus on
reducing border protection in both OECD countries and developing economies.
This does not mean that subsidies are unimportant. Decoupling domestic sup-
port from production and eliminating export subsidies are also both very
important. Tariffs are often the only instrument of intervention that developing
economies have to respond to the effects of OECi) subsidy policies.

An important dimension of agricultural support policies that has been
ignored here-the impact on price volatility-plays a major role (Valdes and
Foster 2002). Tariff protection can shelter farmers from import surges in
periods when world prices drop significantly. Whatever the source of the exo-
genous shock that drives prices down, the adjustment may fall disproportion-
ately on residual (non-OECD) markets because support policies shelter OECD
farmers from the shock. Unilateral liberalization of agricultural trade in coun-
tries such as India has been argued to have been politically unsustainable as
farmers were subjected to large world price swings and import surges of com-
modities subsidized by OECD countries (Gulati and Narayanan 2002). Many
developing economies oppose further agricultural trade liberalization as long
as OECD countries continue to provide large-scale support for their farmers.

Substantial reductions in OECD agricultural support policies are therefore import-
ant not only because reductions generate direct benefits for the many developing
economies that are net exporters but also because OECD reductions are critical for
creating the political support to allow developing country governments to continue
to pursue welfare-improving agricultural trade policy reforms. Reductions in
production subsidies and elimination of export subsidies in OECtD countries are
necessary, although nor sufficient, for developing economies to reap significant
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gains from the current wTo negotiations on agriculture. At the same time,

Anderson (2002) notes, if OECD members were to move seriously on subsidies,

developing economies would also need to reduce protection. Without their own

liberalization measures, the negative welfare effects for countries that experience

terms of trade losses from subsidy removal would likely be greater.

Because the simulations suggest that a number of countries will lose from

global agricultural policy reforms, compensation mechanisms should accom-

pany liberalization and removal of domestic support. The same is true for

countries for which preference erosion may be important. Compensation

mechanisms could include additional aid for trade and support for adjustment.

Such measures should include actions that improve the functioning of input,

downstream, and factor markets to support efforts by farmers to expand output

in response to the rise in prices. Also important are measures to reduce costs for

farmers, such as actions to improve the efficiency of services-finance, insur-

ance, transport, storage, packaging. The cost-increasing effect of inefficient

services can be substantial-as illustrated in recent research on transport ser-

vices (Fink and others 2002; Francois and Wooton 2001). If such accompanying

measures are taken, the resulting supply response may transform some countries

from net importers to net exporters, attenuating the negative effects estimated

herein (Anderson 2002).
Finally, it is important to bear in mind that the analysis has been limited

to subsidized commodities. The Doha Round negotiations span all trade, includ-

ing nonsubsidized agricultural products and manufactures. The welfare findings

generated by this analysis are therefore not particularly relevant, except to

indicate that the countries that lose from reforms that affect subsidized agricul-

tural products will need to identify other areas in which they can generate

offsetting gains. In principle, this should be straightforward given the large

negotiation set established in Doha.

APPENDIX: DATA SOURCES

All trade data are from UN Comtrade database (both value figures and unit

prices). Data for countries that did not report trade data to Comtrade are

mirrored using notifications by their trading partners.

Tariffs are drawn from the United Nations Conference on Trade and Devel-

opment (UNCTAD) and w-ro as provided in the UNCTAD/World Bank World Integ-

rated Trade Solution (WITS) system. This database does not include the ad

valorem equivalent of specific tariffs. For OECD countries this information

comes from OECD (2000). The OECD ad valorem equivalents of specific tariffs

use exclusively out-of-quota tariffs. Quota information is not available. This

may bias some estimates because some import prices may be higher if exporters

benefit from in-quota lower tariffs.
GDP (in U.S. dollars) and population data are drawn from the World Bank's

World Development Indicators database.
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The source of domestic support data is the WTO (document GIAG/NGIS/1).
National currency data were converted to U.S. dollars using the period average
exchange rate reported in the International Monetary Fund International Finiani-
cial Statistics. The export subsidy data come from the W\TO (document G/AG!
NG/S/5/Rev.1). The product classification in each country's WTO notification
is arbitrary, and therefore these classifications are mapped to the HS six-digit
classification system. In most cases this can be done through a one-to-one
mapping. When the domestic support and export subsidies reported cover
several six-digit tariff lines, the subsidy was distributed across the relevant tariff
lines using the share of the reporting country's exports as weights. The con-
cordance file is available on request.

Only 30 W\TO members have made domestic support reduction commitments
under the Agreement on Agriculture, but all members are required to notify WTO
of domestic support. Compliance is weak-in 1995 only 75 percent of WTO
members that were required to notify did so. In 1996 and 1997 the coverage
dropped to around 50 percent. For 1998 only 28 percent of WTO members
had notified by March 2000. However, most countries that did not notify in
1997-98 had very little or no support in 1995-96, so coverage of the data spans
the major users. The incomplete reporting problem was addressed by using the
average aggregate measure of support (AMS) reported for whatever years are
available. The empirical analysis therefore involves an unbalanced panel.

Domestic support notified to the WTO includes exempt and nonexempt meas-
ures. There are nine categories of support, designated DS1 through DS9. DS1
covers measures that WTO members have placed in the Green Box and are there-
fore exempt from reductions (the Green Box categories are defined in annex 2 of
the Agreement on Agriculture). DS2 covers measures for developing economies
that are exempt from reduction commitments under Article 6.2 of the Agreement
on Agriculture relating to development programs. DS3 covers direct payments
under production-limiting programs under Article 6.5. Categories DS4-DS9
cover measures that are not necessarily exempt from reduction commitments.
DS4 refers to nonexempt support that is below the de minimis level (as set out in
Article 6.4). The remaining categories included in the total ANIS of WTO members
include market price support (DS5), nonexempt direct payments (DS6), other
product-specific support (DS7), and any support measured using the equivalent
measurement of support methodology (DS8). Finally, where relevant, a total
figure for non-product-specific support is also given (DS9).

Because exempt subsidies are not product specific, these were also mapped
into product-specific subsidies using as weights the product-specific commit-
ments that each country made in the Uruguay Round. Non-product-specific
support and export subsidies are divided evenly into all products exported by
the country concerned. All products shown in notifications to the WX'TO are
included, whether or not the support is below the de minimis level for the
member concerned. Thus, total ANIS may exceed total WTO commitments for a
country.



TABLE A- 1. Domestic Support and Export Subsidies by Product in Selected Country Groups, 1995-98

Domestic supporta Export subsidiesh

All WTO Quad Other Developing All WITO Quad Other Developing
members (4) OECD country members (3) OECD country

(90) share (5) (81) (24) share (5) (16)

HS-2 product ($ million) (%) share (%) share (%) ($ million) (%) share (%) share (%)

ON 01 Live animals 365 67 0 33 101 16 22 62

02 Meat and edible meat offal 19,505 88 10 2 2,972 87 2 11

04 Dairy products, eggs, honey 15,494 82 11 6 4,689 87 10 4

05 Products of animal origin NES 1 0 0 100

06 Live tree and other plant; flowers 15 0 0 100 27 0 0 100

07 Edible vegetables and roots 5,307 95 2 3 235 10 1 67

08 Edible fruit and nuts, melons 4,731 98 1 2 303 28 6 65

09 Coffee, tea, mate, and spices 101 0 0 100 15 0 0 100

10 Cereals 41,230 79 2 20 5,606 93 0 7

11 Milling products, malt, starches 191 99 0 1 599 0 0 100

12 Oil seed, oleagic fruit; miscellaneous grain 663 83 0 17 123 66 0 34

13 Lac, gums, resins, and other vegetable saps 0 0 0 100 0 0 0 100

14 Vegetable plaiting materials, vegetable products NES .. 0 0 0 100

15 AnimalUvegetable fats and oils and products 2,159 100 0 0 191 69 0 31

16 Meat, fish, and seafood preparations NES 125 0 5 95

17 Sugars and sugar confectionery 8,530 79 1 21 1,013 79 0 26

18 Cocoa and cocoa preparations 0 0 0 100 36 0 0 100



19 Cereal, flour, starch, and milk preparations 34 0 0 100
20 Prep of vegetable, fruit, nut products 1,069 100 0 0 230 6 0 94
21 Miscellaneous edible preparations 3 0 0 100 129 0 91 9
22 Beverages, spirits, and vinegar 2,388 100 0 0 284 77 0 23
23 Residues and waste from food industry 486 80 0 21 5 84 0 16
24 Tobacco and manufactured tobacco products 968 92 1 7 139 70 0 30
33 Essential oils and resinoids, perfumes .. 0 0 0 100
35 Albuminoids, modified starches 11 0 0 100
41 Raw hides and skins 6 0 0 100
43 Furskins and artificial fur .. 0 0 0 100
50 Silk 20 99 0 1 0 0 0 100
51 Wool, animal hair, horsehair yarn 27 86 13 1 15 0 0 100
52 Cotton 991 96 0 5 74 0 0 100
53 Vegetable textile fibers NES 141 99 0 1 .. ..
98 Other incorporated products 14,788 12 0 88 933 84 13 3
All above agricultural products 119,172 84 4 12 17,897 79 4 17
Memo item
Domestic support in Green Box' 108,052 81 5 15

Note: Numbers in parentheses are the number of countries in the group; the European Union is counted as one. NES is not elsewhere specified.
aDomestic support is defined as the sum of direct amount in WTO DS4-9 categories. See data appendix.
bExport subsidies are based on budgetary outlay commitments from 24 WTO member countries' notifications.
cThe sum in WTO DS1-3 categories.
Source: Based on WTO documents G/AGINGIS/1 and.G/AG/NG/S/5/Rev.1.



TABLE A -2. Average (%) Most Favored Nation Tariff Equivalent and Maximum Rate on Subsidized
Agricultural Products, 1995-98

Quad countries (4) Other OECD countries' (5) Developing countries (76)

HS-2 product Average Maximumh Average Maximumh Average Maximum

01 Live animals 11 128 79 588 lO 80

02 Meat and edible meat offal 27 157 59 480 25 362

04 Dairy products, eggs, honey 92 343 79 506 22 159

05 Products of animal origin NES 1 1 13 65

06 Live tree and other plant; flowers 4 17 19 186 19 71

07 Edible vegetables and roots 25 865 29 409 21 284

08 Edible fruit and nuts, melons 9 219 10 210 24 157

09 Coffee, tea, mate, and spices 4 17 2 11 21 213

10 Cereals 66 719 37 446 12 158

11 Milling products, malt, starches 95 1,403 72 553 18 171

12 Oil seed, oleagic fruit; miscellaneous grain 12 654 8 230 10 255

13 Lac, gums, resins, and other vegetable saps 4 30 1 5 14 75

14 Vegetable plaiting materials, vegetable products NES 0 1 12 66

15 Animal/vegetable fats and oils and products 10 81 16 179 18 188

16 Meat, fish, and seafood preparations NES 18 99 17 83 26 100

17 Sugars and sugar confectionery 44 209 19 55 25 135



18 Cocoa and cocoa preparations 9 65 29 530 19 102
19 Cereal, flour, starch, and milk preparations 7 24 16 100 23 100
20 Prep of vegetable, fruit, nut products 20 163 30 380 25 100
21 Miscellaneous edible preparations 41 302 44 609 22 185
22 Beverages, spirits, and vinegar 10 42 6 20 38 1,050
23 Residues and waste from food industry 5 87 35 364 12 55
24 Tobacco and manufactured tobacco products 29 111 10 42 34 907
33 Essential oils and resinoids, perfumes 0 1 15 75
35 Albuminoids, modified starches 4 8 4 4 14 68
41 Raw hides and skins 0 0 I1 100
43 Furskins and artificial fur 3 6 5 5 15 43
50 Silk 59 236 0 1 10 80
51 Wool, animal hair, horsehair yarn 9 55 0 0 6 30
52 Cotton 5 21 0 0 6 37
53 Vegetable textile fibers NES 1 11 0 0 8 53
All above agricultural products 26 1,403 28 609 21 1,050
Memo item
Domestic support in Green Box' 17 1,403 27 609 17 1,750

Note: Numbers in parentheses are the number of countries in the group. The European Union is counted as one. NES is not elsewhere specified.
al igh-income OECD countries excluding Quad countries.
bHighest applied tariff.

Source: Based on UNCTAD TRAINS data through WITS; OECD 2000.
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TABLE A-3. Average (%) Trade Shares of Products Affected by WTO
Members' Agricultural Subsidies, 1995-98

Domestic support Export subsidies

Economy (code) Exports Imports Exports Imports

Albania (alb) 8.8 8.2 10.6 22.0

Algeria (dza) 0.0 20.0 0.1 23.8

Angola (ago) 0.3 7.2 0.1 16.2

Antigua (atg) 6.0 2.8 6.0 5.2

Argentina (arg) 25.6 2.3 29.3 3.0

Australia (aus) 17.0 1.4 16.3 1.7

Bahrain (bhr) 0.1 3.7 0.2 7.3
Bangladesh (bgd) 2.2 12.7 0.4 13.3
Barbados (brb) 21.9 5.9 20.9 8.1

Belize (blz) 46.6 5.9 47.5 7.3
Benin (ben) 84.7 5.9 78.2 12.8

Bolivia (bol) 11.3 5.2 19.9 7.4

Brazil (bra) 13.1 6.7 20.1 6.7

Brunei (brn) 0.0 1.8 0.0 3.7

Bulgaria (bgr) 6.9 5.4 9.5 6.3

Burkina Faso (bfa) 75.5 7.9 73.8 9.2

Burundi (bdi) 72.8 10.9 72.2 10.8

Cameroon (cmr) 24.7 8.6 27.4 8.5

Canada (can) 3.4 2.1 3.9 2.8

Central African Republic (caf) 24.8 4.4 24.8 12.2

Chad (tcd) 82.5 3.5 82.7 13.5

Chile (chl) 14.2 3.2 12.6 4.2
China (chn) 1.9 4.0 2.1 4.6

Colombia (col) 32.0 7.2 34.2 7.7

Congo, Dem. Rep (zar) 10.6 8.6 7.3 13.8
Congo, Rep. (cog) 1.1 3.9 1.0 7.2

Costa Rica (cri) 37.5 5.9 44.5 4.7

C6te d'lvoire (civ) 48.7 11.0 57.2 13.0

Croatia (hrv) 2.2 5.0 2.8 6.2

Cuba (cub) 50.7 13.4 53.8 17.t

Cyprus (cyp) 24.5 4.2 20.0 8.8

Czech Republic (cze) 1.9 3.6 3.1 3.4

Djihouti (dji) 9.5 9.9 10.1 20.9
Dominica (dma) 57.7 7.1 32.4 8.6

Dominican Repub (dom) 10.2 7.4 12.0 9.3
EU-15 (eec) 31.2 5.7 38.3 6.6
Ecuador (ecu) 2.2 4.9 4.3 5.0
Egypt, Arab Rep (egy) 11.0 17.1 9.1 12.8
El Salvador (slv) 42.0 8.3 24.7 10.7
Estonia (est) 6.3 6.3 3.5 7.8
Fiji (fji) 37.9 6.5 36.1 7.7
Gabon (gab) 0.1 4.9 0.1 6.7
Gambia, The (gmb) 11.0 17.5 3.3 20.6
Ghana (gha) 32.4 4.7 39.0 7.1

Grenada (grd) 14.5 7.2 23.3 12.4
Guatemala (gtm) 48.6 7.2 42.0 9.0
Guinea (gin) 7.8 19.1 7.8 17.2

(Co,ltiniued)
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TABLE A-3. Continuied

Domestic support Export subsidies

Economv (code) Exports Imports Exports Imports

Guinea-Bissau (gnb) 39.8 4.2 39.6 12.7
Guyana (guy) 33.1 6.7 33.2 10.4
Haiti (hti) 12.2 14.9 17.9 22.7
Honiduras (hnd) 43.9 9.0 26.7 6.2
Hong Kong, China (hkg) 0.1 1.5 0.6 2.3
Hungary (hun) 5.6 2.3 6.7 2.1
Iceland (isl) 7.9 2.6 0.7 4.3
India (ind) 8.4 2.4 9.9 2.5
Indonesia (idn) 2.8 8.9 4.0 7.9
Iran, Islamic Rep. (irn) 1.0 10.3 0.7 14.5
Israel (isr) 4.1 3.3 5.0 3.6
Jamaica (jam) 12.1 5.5 13.8 7.9
Japan (jpn) 0.1 4.9 0.2 6.2
Jordan (jor) 6.2 12.3 5.3 15.4
Kazakhstan (kaz) 0.0 0.0 12.3 5.9
Kenya (ken) 48.7 8.4 36.2 10.5
Korea, Rep. (kor) 0.3 3.6 0.6 4.1
Kuwait (kwt) 0.0 4.0 0.1 6.5
Kyrgyz Republic (kgz) 24.1 4.7 25.1 8.6
Latvia (Iva) 2.0 5.7 3.8 7.2
Lithuania (Itu) 6.7 5.0 7.1 7.5
Macao (mac) 0.3 2.5 0.5 6.7
Madagascar (mdg) 26.6 7.8 25.8 6.2
Malawi (mwi) 75.7 4.4 77.0 9.6
Malaysia (mys) 0.5 3.4 1.4 3.2
Maldives (mdv) 2.1 8.3 0.2 10.8
Mali (mli) 84.5 5.8 84.3 10.6
Malta (mlt) 1.2 3.0 0.6 3.4
Mauritania (mrt) 0.7 13.8 0.1 28.9
Mauritius {mus) 24.6 8.5 25.4 7.5
NMexico (mex) 3.0 4.3 4.5 4.3
Mongolia (mng) 12.0 2.2 12.5 10.6
Morocco (mar) 9.0 13.8 9.7 11.0
19ozambique (moz) 0.0 0.0 36.5 18.2
Myanmar (mmr) 23.6 1.0 17.1 6.7
New Zealand (nzl) 24.1 3.0 25.3 3.3
Nicaragua (nic) 40.0 8.7 35.2 15.8
Niger (ner) 17.2 12.9 2.3 13.4
Nigeria (nga) 1.8 7.5 2.0 10.9
Norway (nor) 0.3 2.8 0.5 2.6
Oman (ornn) 0.7 5.8 0.2 5.7
Pakistan (pak) 7.0 6.7 9.1 7.3
Panama (pan) 38.8 4.1 19.9 1.4
Papua New Guine (png) 15.1 2.6 12.0 3.0
Paraguay (pry) 55.1 3.5 27.0 11.9
Peru (per) 19.3 9.6 9.4 11.8
Philippines (phi) 5.6 4.5 3.6 6.6
Poland (pol) 2.7 4.9 3.9 4.4

(Continued)
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TABLE A-3. Continued

Domestic support Export subsidies

Economy (code) Exports Imports Exports Imports

Qatar (qat) 0.0 2.3 0.0 4.3
Romania (rom) 4.9 3.8 4.4 5.5

Russian Federation (rus) 1.4 6.9 1.5 12.4

Rwanda (rwa) 59.0 18.2 59.2 18.5
Saudi Arabia (sau) 0.1 6.3 0.2 9.0
Senegal (sen) 7.6 16.1 7.8 19.1

Sierra Leone (sle) 6.6 8.7 6.8 15.8
Singapore (sgp) 0.6 1.2 0.7 2.3
Slovak Republic (svk) 2.1 3.0 2.7 4.2
Slovenia (svn) 0.9 3.6 1.6 5.1

Solomon Islands (slb) 9.1 1.7 3.3 5.1

South Africa (zaf) 6.4 3.2 7.6 4.0
Sri Lanka (Ika) 2.1 9.1 3.6 10.5
St. Kitts and N (kna) 77.5 5.6 31.2 6.8

St. Lucia (Ica) 63.8 5.3 61.2 10.2
St. Vincent and (vct) 57.3 10.5 34.4 8.8
Sudan (sdn) 60.1 8.6 48.6 12.5

Suriname (sur) 11.6 5.5 9.6 6.8
Switzerland (che) 0.5 3.2 1.4 3.1
Taiwan, China (oan) 0.2 3.6 0.6 3.7
Tanzania (tza) 67.8 5.0 60.0 7.8

Thailand (tha) 7.0 2.8 8.0 2.5
Togo (tgo) 42.5 6.3 41.8 13.7
Trinidad and To (tto) 2.1 6.4 3.6 7.6
Tunisia (tun) 4.0 6.9 4.5 7.3
Turkey (tur) 10.5 5.0 8.1 4.8
Uganda (uga) 63.3 7.5 83.6 7.4
United Arab Emi (are) 1.0 3.1 1.8 4.9
United States (usa) 5.2 1.8 5.2 2.5
Uruguay (ury) 23.0 6.2 25.2 6.4
Venezuela (ven) 0.8 8.0 1.2 8.7

Zambia (zmb) 8.1 4.0 7.1 5.6

Zimbabwe (zwe) 59.3 3.0 48.8 3.7
All countries (143) 3.6 3.7 4.4 4.4
OECD countries (23) 3.1 3.3 4.0 3.9

Developing countries (90) 4.2 4.2 5.0 5.0
Least developed countries (30) 17.8 8.9 16.7 13.1

Note: Intra-EU trade is excluded.
Source: Based on partners' data from UN COMTRADE statistics.

A number of limitations are associated with the AMS data (see de Gorter 2002
for a careful discussion of problems associated with measurement of the AMS).

Two problems are that the time period for which data are available is short and
reporting is incomplete, especially for more recent years. Another problem is
that the economic relevance of the AMS time series is limited given the use of the
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fixed 1986-88 benchmark for calculating price supports. However, assuming
that changes in world prices over time have a proportional effect on the ams
figures of all WTO members, the double log specification used to estimate the
import demand and export supply and the focus on percentage changes in
variables should not significantly affect our results.
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The Earnings Effects of Multilateral Trade
Liberalization: Implications for Poverty

Thomas W. Hertel, Maros Ivanic, Paul V. Preckel, and John A. L. Cranfield

Most researchers examining poverty and multilateral trade liberalization have had to
examine average, or per capita effects, suggesting that if per capita real income rises,
poverty will fall. This inference can be misleading. Combining results from a new
international cross-section consumption analysis with earnings data from household
surveys, this article analyzes the implications of multilateral trade liberalization for
poverty in Indonesia. It finds that the aggregate reduction in Indonesia's national
poverty headcount following global trade liberalization masks a more complex set of
impacts across groups. In the short run the poverty headcount rises slightly for self-
employed agricultural households, as agricultural profits fail to keep up with increases
in consumer prices. In the long run the poverty headcount falls for all earnings strata,
as increased demand for unskilled workers lifts incomes for the formerly self-employed,
some of whom move into the wage labor market. A decomposition of the poverty
changes in Indonesia associated with different countries' trade policies finds that
reform in other countries leads to a reduction in poverty in Indonesia but that liberal-
ization of Indonesia's trade policies leads to an increase. The method used here can be
readily extended to any of the other 13 countries in the sample.

Poverty reduction is an increasingly important consideration in the deliberations
on multilateral trade liberalization, and it has been accorded an important
position in the Doha Development Round of the World Trade Organiza-
tion (WTO) negotiations.' Globkom and the World Bank sponsored a confer-
ence in Stockholm in October 2000 aimed at assessing the state of the art in
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quantitative policy research on trade policy and poverty. It drew together eco-

nomists working with household surveys (Levinsohn and others 1999; Case 1998;

Friedman 2001; lanchovichina and others 2000, 2002) and researchers using

computable general equilibrium (CGE) models with a poverty focus (Devarajan

and van der Mensbrugghe 2000; Harrison and others 2002b).2 Conference

participants came to the realization that factor markets, so critical for determin-
ing the trade-poverty linkage, have been neglected in much of the poverty

research (Harrison and others 2002b; Hertel and others 2000). The same point

was emphasized in the path-breaking CGE-based work of Adelman and Robinson
(1978) and in a recent overview by Decaluwe and others (1999). More recently,

Bourguignon and others (2002) have more fully developed the role of labor

markets in determining the impact of macroeconomic shocks on poverty.
One reason for the historic neglect of factor markets in much of the research

on poverty stems from the preference for focusing on the expenditure side of

household surveys, because of the greater reliability of spending data for

measuring poverty (Lipton and Ravallion 1995). Although valuable for poverty
measurement, this focus is inadequate for counterfactual analysis of policies and

poverty, which require proper treatment of the earnings effects. The factor price
effects of trade policy changes are often substantial, particularly for households

that do not have diversified sources of income but rely on sector-specific factors.

For this reason, it is important to stratify households, identifying those with

specialized earnings patterns (see also Decaluwe and others 1999).

In the long run, an increase in returns to labor and capital employed in one

sector will attract more resources to that sector, spreading the gains more widely.
The Stolper-Samuelson theorem states that if the benefiting sector is relatively

intensive in unskilled labor, a rise in the relative price of this sector's output will

boost economywide unskilled wages over the long run, benefiting wage earners
not directly employed in that sector. This distinction between the short- and long-

run earnings impacts of trade liberalization is a central theme of this article.

The work presented at the Globkom-World Bank conference on trade

policy and poverty and other recent work reveal another deficiency.3 Linking

multilateral trade liberalization and poverty requires a multiregion approach.
But the country specificity of household surveys and their inconsistency with

the multiregion models used for trade policy analysis make such analysis

difficult.
The simplest approach to assessing the poverty impacts of multilateral trade

liberalization sidesteps this problem by focusing solely on the average or per
capita effects of trade liberalization (see, for example, Cline 2004). Thus the
entire income distribution is assumed to shift in parallel, based on the predicted

change in per capita income. To the extent that this equiproportional shift in

2. Other good examples are offered by Lofgren (1999) and Evans (2001).
3. See also the recent survev of studies on1 trade and poverty by Reimer (2002).
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income following trade liberalization is positive, it will likely lift some house-
holds above the poverty line, so the poverty rate is predicted to fall. Decaluwe
and others (1999) extend this approach by identifying different household types
(smallholder farmers, landless laborers) and evaluating the per capita income
change for each stratum independently. However, they continue to assume a
parallel shift in the income distribution for each stratum. The national per
capita approach is unlikely to be satisfactory, particularly in the short run
when returns to specific factors are differentially affected by trade liberalization.
The Decaluwe and others (1999) approach works fairly well in the short run,
but not in the long run, when differences in the composition of self-employed
earnings across the income spectrum come into play.

Recently, studies have sought to map the price changes from a CGE model
directly to the survey data, circumventing the need to aggregate households.
Chen and Ravallion (2003) combine disaggregated household survey data with
trade liberalization results from the Global Trade Analysis Project (GTAP) model
of global trade. Thus, they are able to draw conclusions about the impacts of
accession on individual household types and locations, which is very attractive
from a policy point of view. However, the well-known inconsistencies between
survey data and national accounts data (which the trade models use) frequently
give rise to contradictory predictions for national per capita outcomes. One
contribution of this article is to show how to reconcile per capita earnings and
spending patterns between the two frameworks, enabling consistent predictions
of national per capita impacts of trade liberalization by both the trade model
and the survey-based microsimulation analysis.

The methodology developed here was designed explicitly for multiregion
analysis. By capitalizing on a newly available methodology for estimating
household spending patterns across both countries and income strata within
countries, spending behavior can be summarized parsimoniously. This allows
more attention to be focused on the earnings side of the problem, which is
critical to the results. Although the treatment of factor markets is rudimentary
compared with the recent work of Bourguignon and others (2002), it has the
virtue of being operational across a wide range of countries and household
surveys. This approach has been implemented for 14 countries and could readily
be applied to many more countries where income surveys are available.

This article begins by examining the pattern of earnings specialization in the
sample of developing countries. The systematic patterns that emerge motivate
the subsequent stratification of households. The analytical framework for the
study consists of a microsimulation model, built on the household survey data
and used to assess impacts on individual households, and a global trade model,
used to generate price changes. A key part of the research exercise involves
modifying the trade model and adjusting the two databases to be mutually
consistent and produce the same national per capita outcomes. The model is
then used to analyze the impact of global trade liberalization on poverty in one
of the sample economies, Indonesia. The article concludes with a discussion of
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the strengths and limitations of this approach for linking global trade liberal-
ization and poverty in developing economies.

I. SPECIALIZATION OF EARNINGS IN A SAMPLE

OF DEVELOPING ECONOMIES

A key premise of this article is that in the short run household incomes will be
differentially affected by global trade liberalization, depending on their reliance
on sector-specific factors of production. For example, a household that earns all
of its income from a family-run farm will be heavily dependent on the prices of
agricultural products. If agricultural prices fall, household members may even-
tually find other employment, but this is likely to be difficult in the short run,
particularly if members are not currently employed off-farm. This close link
between farm household welfare and agricultural prices has also been observed
in studies using annual household survey data (Chen and Wang 2001).

Because of the potential importance of specialized earnings sources in the
analysis of short-run impacts of trade liberalization, their prevalence was exam-
ined using national household survey data for 14 countries in Africa, Latin
America, and Southeast Asia. The surveys were selected on the basis of their
availability through the World Bank, recent coverage (summers of 2001 and
2002), thorough treatment of household earnings, and match with the country
coverage in the trade modeling database from GTAP version 5. This was the
largest group that could be assembled at the time based on these criteria. The
unit of analysis is the household, with equal sharing of income within the
household assumed to obtain income on a per capita basis.4

The share of households with specialized earnings from agriculture (house-
holds that earn 95 percent or more of their income from agricultural profits)
was plotted against GDP per capita, measured in purchasing power parity (PPP)
terms (figure 1). Because workers in these households both work full-time in
agriculture and are self-employed, they are unlikely to switch quickly to other
activities if returns to farming fall. ILikewise, because they are fully employed in
agriculture, they are unable to quickly increase the amount of effort devoted to
farming if returns rise, short of reducing their leisure time.

There is a negative correlation between GDP per capita and the share of house-
holds specialized in agriculture. In Malawi, the poorest country in the sample,
nearly 40 percent of households have specialized earnings from agriculture. In
Chile, the richest country in the sample, only about 6 percent of households have
specialized earnings from agriculture. Although there are a few exceptions, for

4. The equal sharing assumption is clearly problematic, as it is only a special case of what would be

found in a more general bargaining model of intrahousehold behavior (Bourguignon and Chiappori

1994). This assumption tends to understate income inequality, although the impact on poverty measures

is less clear (Haddad and Kanbur 1990).
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FIGURE 1. Share of Households with Agriculture-Specialized Earnings
and GDP per Capita
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many developing economies the agriculture-specialized segment of the population
is substantial, and the share is generally inversely related to per capita GDP.

But how distinct is this agriculture-specialized group? Does it warrant indi-
vidualized treatment in the analysis? Consider the case of Indonesia, which falls
in the middle of the sample. Although it is neither among the poorest countries
nor among those with the highest share of agriculture-specialized households, it
does have a significant proportion of agriculture-specialized households.
A plotting of the distribution of households in the Indonesian survey with
the data arranged by share of household income derived from agricultural
profits (x axis) and log of income level (y axis) shows a bimodal distribution
for agricultural specialization (figure 2). Although a majority of households
receives little or no profit income from agriculture, a substantial minority
(21 percent of the population) receives virtually all its income from self-employment
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FIGURE 2. Agriculture-Specialized Earnings in Indonesian Households
and Income Level
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TABLE 1. Structure of Poverty Headcount in Indonesia by Earnings-Based
Stratum (percent)

Indicator Agriculture Nonagriculture Wages Transfers Diversified Total

Share in total population 21 15 18 1 44 100
Share in total poverty 34 11 7 3 45 100
Poverty rate in stratum 25 11 5 30 16 15

Source: Authors' calculations based on Indonesia 1993 household survey data.

in farming (table 1), so isolating this group in a specific stratum looks like a good
idea.5

It looks like an even better idea based on the share of the impoverished
population in this category. Although agriculture-specialized households

5. Note that although figures 1-5 use households as the unit of observation, table l uses population,
assuming the equal sharing of income among household members. Thus this table reports that 21 percent
of the population resides in the agriculture-specialized stratum.
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account for only about one-fifth of the population in Indonesia, they account for
more than one-third (34 percent) of individuals with per capita incomes of less
than $1 a day (see table 1). Clearly, the fate of these households under trade
liberalization could have an important effect on the national poverty rate.

The other type of household specialization that appears to be correlated with
national per capita income in the sample is wage and salary specialization
(figure 3). People in this group work for others. Because these wage-specialized
households are wholly reliant on labor income, their earnings will be closely tied
to changes in market wages. There is a strong positive correlation with per
capita GDP at PPP prices. The poorest countries tend to have relatively few such
households (less than 5 percent of total households in Uganda and Vietnam),
whereas the richer countries tend to have more than 25 percent of their house-
holds in this category. This positive correlation is hardly surprising. Increased
specialization is expected, along with more efficient formal labor markets, as
countries become more developed.

FIGURE 3. Share of Households with Wage-Specialized Earnings and GDP
per Capita
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FIGURE 4. Wage-Specialized Earnings in Indonesian Households
and Income Level
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A plotting of a three-dimensional distribution of households in the Indonesia

survey highlighting the share of household income obtained from wages and

salaries again shows sharp peaks at the two extremes (figure 4). Although most

households are not specialized in this dimension, there is a significant cluster

above the 95 percent earnings share from wages and salaries. These households

account for about 18 percent of the population and about 7 percent of the

population under the poverty line (see table 1). Thus, in contrast to agriculture-

specialized households, the wage-specialized households are disproportionately
nonpoor. This is also evidenced in the modest stratum poverty headcount of

5 percent for wage-specialized households compared with 15 percent for the

nation as a whole.
In addition to agriculture- and wage-specialized households, some house-

holds also specialize in nonagricultural profits (self-employed in nonagricultural

sectors) and transfers and some households are not specialized (diversified

households). Although the relative size of the transfer-specialized group appears

to be positively correlated with per capita income, the household shares for the
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other two categories do not. For Indonesia, households wholly reliant on non-
agricultural profits (for 95 percent or more of total income) account for
15 percent of the population and 11 percent of the poor, with a poverty rate
somewhat below the national average (see table 1). Households specialized in
transfers are a much smaller group (1.3 percent of the population) but dispro-
portionately poor (2.6 percent of the national poor). Finally, the diversified
group represents about 45 percent of both the total and the impoverished
populations in Indonesia.

II. IMPUTING RETURNS FROM PROFIT-TYPE INCOME

FOR LONG-RUN ANALYSIS

Because returns (net of tax) to comparable factors of production are expected to
be equalized across sectors in the long run, the boost to self-employed agricul-
tural labor that occurs in the short run when world food prices rise will be
shared with nonagricultural labor as more workers are drawn into farming
(or fewer leave agriculture). Alternatively, when nonfarm wages rise, this improve-
ment is expected to be shared eventually with self-employed farm laborers as they
seek off-farm jobs. Thus, to identify the long-run impacts on individual households
and groups, it is necessary to assess the underlying factor endowments of the self-
employed population. How much of observed agricultural and nonagricultural
"profits" can be attributed to unskilled labor, and how much represents returns to
land or capital? This type of earnings imputation is notoriously difficult, but it is
essential to an analysis of the impacts of trade liberalization on poverty in the long
run.

The first step in splitting reported agricultural and nonagricultural income
into returns to capital, labor, and land is to impute income for each household
member as the average wage of all workers in the economy with the same
personal characteristics (age, education, skill, and industry) who earned wage
income only. This imputed labor income for all household members involved in
the family business is then subtracted from the reported profits of the household
business. For greater accuracy, agricultural and nonagricultural business income
are carefully separated, so that only imputed agricultural wages are subtracted
from agricultural profits and only imputed nonagricultural wages are subtracted
from nonagricultural profits. If no information on the nature of imputed wage is
available, the industrial classification for the head of the household is used.

Next, the remaining profit-type agricultural income is split into returns to
capital and returns to agricultural land. If the sum of imputed wages exceeds
total reported business income, all operating surplus is classified as returns to
labor and the capital return for this business is set to zero to avoid negative
flows. Then property rental income directly reported by households is added to
this composite to estimate total returns to capital and agricultural land. Because
nonfarm land is treated as part of the nonfarm capital composite, this completes
the task of imputation for nonagricultural profits. Ideally, information on
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FIGURE 5. Imputation of Labor Earnings for Self-Employed Agriculture
Households in Indonesia
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Source: Authors' calculations based on Indonesia 1993 household survey.

household farm land holdings would be used to split this remaining category of

income for the agricultural enterprises, but attempts to do so failed. Therefore, a

simple share-based split of nonwage, profit-type income in agriculture is used.

To make it consistent with the trade liberalization simulation analysis, the

national average share of farmland in total nonlabor agricultural earnings was

taken from the GTAP 5 database.
For Indonesia, the results of this imputation procedure show that for most

households employed in agriculture more than 80 percent of their income
represents returns to family labor (figure 5).6 The residual share of income

attributed to capital and land is greatest at the lowest and highest income levels.

The very poorest households have a very low endowment of human capital,
because they have not only low incomes but also a low share of imputed labor
within that low income level.7 The same U-shaped relationship between capital's

6. This imputation was also undertaken for the other countries in the sample, and the results are

discussed in Ivanic (2003).
7. Since children under 12 years of age are typically excluded from the employment questions on

household surveys, it is also possible that these apparent returns to non-labor inputs are really returns to

child labor. This pattern emerges in many of the other countries as well.
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FIGURE 6. Imputation of Labor Earnings for Self-Employed Nonagriculture
Households in Indonesia
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Souirce: Authors' calculations based on Indonesia 1993 household survey.

share of imputed income and per capita household income is found for the
nonagriculture households, but the shares for capital income are much larger,
especially at the higher income levels (figure 6).

One common problem in household surveys is underreporting of income. In a
study of income distribution in Organisation for Economic Co-operation and
Development (OECD) countries Atkinson and others (1995) find evidence of
systematic income underreporting of 10-20 percent. Underreporting is likely
to be even greater in developing economies, as is evident when the share of
estimated gross factor income in agriculture and nonagriculture are computed
for Indonesia. 8 The survey shows the share of gross factor income earned in
agriculture to be nearly half, whereas it is only about 20 percent in the national
accounts.9 To reconcile these two databases in this key dimension by adjusting
for underreporting of capital income, nonagricultural profit-type income
reported by the wealthiest households in the survey is adjusted to reflect the
same agriculture-nonagriculture mix of earnings as in the GTAP 5 database. This

8. To match up with the survey data definitions, agriculture is defined as including fisheries and
forestry.

9. This figure comes from the 1997 (GTAP 5 database for Indonesia. It is based on an updated version
of the 1993 Indonesia input-output table (Biro Pusat Statistik).
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TABLE 2. Estimated Shares of Gross Factor Earnings
in Indonesia (percent)

Factor Agriculture Nonagriculture Total

tlnskilled wage 5.1 12.7 17.8

Skilled wage 0.0 7.8 7.8
Profits 14.5 59.9 74.5

Land 1.5 0.0 1.5
Capital 5.3 37.9 43.2

Natural resources 0.9 2.0 2.8

Imputed unskilled labor 6.9 9.6 16.5

Imputed skilled labor 0.0 10.4 10.5

Tlotal 19.6 80.4 100.0

Souirce: Authors' calculations based on Indonesia 1993 house-
hold survey and cl1AP 5 data.

approach is supported by the work of Mistiaen and Ravallion (2003), who find

that underreporting of income is greatest for the rich."'
The factor composition of GTAP'S gross national earnings is next adjusted in line

with that suggested by the survey data (Ivanic 2003). This has the important

consequence of increasing the share of skilled labor in the economy. Also, as a

result of the substantial imputed returns to self-employed labor, the capital

intensity of the GTAP database is reduced for Indonesia."l The resulting matrix

of gross factor earnings shares for Indonesia shows that imputed labor income

accounts for more than a third of profits (table 2). Total labor earnings are about

equally divided between wages and salaries and imputed labor income. Skilled

labor accounts for about half the imputed income in the nonagricultural sector,

but almost none in agriculture, which relies almost entirely on unskilled labor.

III. ANALYTICAL FRANMEWORK

Analysis of the impacts of trade liberalization on the poor begins with the

specification of a utility function and an associated consumer demand system

for determining household consumption and the maximum utility attainable by

the household at a given set of prices and income. A modified version of the

GrAP global trade model is then used to generate the price changes for the

microsimulation analysis.

10. An alternative would be to increase all nonfarm profit-type income by the same proportion.

However, when that is done, the inicome adjustimienit is sufficienit to lift most of the affected houscholds

out of poverty. This does not seem realistic, and given the focus on poverty, the adjustment was made for

the richest households instead.
11. The apparently excessivelv capital intensity of the (l-A, database for- developing economies,

particularly in Southeast Asia, points to a pervasive problem of underestimating returns to self-employed

labor. Using the survey data in this way promises to improve the (.OAF database for these coiitries.
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Specifying the Microsimiulationz Model

The utility of the household at the poverty line (here referred to as the marginal
household) is defined as the poverty level of utility. If a household's utilitv falls
below this level following trade liberalization, it is considered to have fallen into
poverty. If a household rises above this level of utility, it is considered no longer
in poverty. The poverty level of utility can also be used to compute the poverty
gap-the amount of transfer required to lift extremely poor households up to
the poverty line, permitting them to achieve the poverty level of utility.

This approach to determining the poverty line appears preferable to that
proposed by Decaluwe and others (1999), who identify a basic needs bundle
of goods and implement it in a linear expenditure system (LES) model of con-
sumption in which households below the poverty line cannot substitute among
consumption items when prices change. In contrast, the approach used here
permits such substitution and does not rely on the somewhat artificial definition
of a fixed basket of basic needs.

This study uses Rimmer and Powell's (1992a, 1992b, 1996) implicit directly
additive demand system (AIDADS) to represent consumer preferences because it
captures expenditure patterns across the global income spectrum (see also
Cranfield and others 2000, 2002). AIDADS has been widely estimated on inter-
national cross-section data, and it performs well out of sample compared with
other demand systems (Cranfield and others 2003). This functional form may be
viewed as a generalization of the popular, but restrictive LES. But unlike the LES,

AIDADS allows for nonlinear Engel responses while maintaining a parsimonious
parameterization of consumer preferences.

The budget share form of AIDADS iS given as

(1) A, = (p,,7y, /y) + ( [Lc, + PI1 exp(u)]/[ I + exp(u) )( - p'y/y) V n.

where X.,, is the budget share of good n; p,, is the price of good n; y is income; y,,
x,,, and 3,, are unknown parameters; it represents utility; and the final term
represents the share of discretionary spending in total income. The following
parametric restrictions are used to ensure well-behaved demands: 0 < x,,, PI, < l
for all n, and Y 1l=. If ox,, =,, for all goods, then AIl)ADS simplifies
to the LES. By replacing the values of the marginal budget shares in the LES

with more general terms that are functions of a value that varies with utility,
AIDAI)S allows for marginal budget shares that vary across per capita expenditure
levels in a fairly general manner. Moreover, the average budget shares from
AIDADS also vary nonlinearly across expenditure while remaining within the unit
interval.

This study also draws on recent work by Cranfield (1999) and Cranfield and
others (2004), who estimate the parameters of a complete demand system while
simultaneouslv using data on the distribution of expenditure by quintile to permit
recovery of the unobservable distribution of expenditures for each quintile.
This approach requires data typically used in demand system estimation (prices



218 TIHE W'ORLD BANK ECONOMIC REN'IEW, VOL. I8, NO. Z

TABLE 3. Estimated AIDADS Parameter Values, Noncountry Specific

Parameter Grains Livestock Other food Nondurables Durables Services

'1 0.002 0.000 0.000 0.000 0.000 0.000

x~ 0.233 0.203 0.333 0.151 0.035 0.044

1 0.000 0.051 0.047 0.262 0.113 0.528

Sozurce: Authors' estimates based on data from the International Comparison Project and the

available data on expenditure inequality.

and per capita quantities and expenditures), in addition to survey-based infor-

mation on the distribution of expenditure (or income). Rather than estimating a

model that predicts a budget share for each good on a per capita basis in each

observation, the framework approximates the distribution of expenditure, esti-

mates demand system parameters consistent with the demand and expenditure

data (including the distribution information), and predicts budget shares for

each good across expenditure levels within each national observation.

Consumption, price, and expenditure data from 113 countries in the 1996

International Comparisons Project (icp) data set are used for the demand sys-

tem portion of the model (Kravis and others 1982). Survey data from the

14 countries for which this formation is available are supplemented with quintile

data from the Deininger and Squire (1996) database and various issues of the

World Bank's World Development Report (1992, 1993, 2000).12 It is important

to note that the recovered expenditure distribution aggregates back to the per

capita expenditure levels in the icP data, as well as reproducing the observed

distribution of total expenditure. The icp consumption and price data are

aggregated up to six goods: staple grains, livestock products, other food products,

other nondurable goods, durable goods, and services. The emphasis on food

products is appropriate for this poverty-focused study, because poor households

spend a large share of their income on food.

The non-country-specific estimated AIDADS parameters (table 3) may be used

to predict spending patterns across the income spectrum, even in countries

where household expenditure surveys are not available. This makes the AIDADS

estimation of parameters particularly well suited to a multicountry analysis of

trade and poverty. A few observations about these parameters are in order.

First, the estimated subsistence budget shares (Yn) for all products except for

staple grains are zero. Second, the parameters i, and K3n represent estimates of

the bounds of the AIDADS marginal budget shares. So a, = 0.233 indicates that at

low income levels grains account for as much as 23.3 cents of each additional

12. In the cases in which there are no original survey data and only quintile data are available, a finer

distribution of expenditure is approximated across 15 expenditure levels for each observation in the icp

data set. These 15 expenditure levels are equally allocated across the five quintiles, so that there are three

expenditure levels within each quintile.
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TABLE 4. Calibrated AIDADS Parameter Values for Indonesia

Parameter Grains Livestock Other food Nondurables Durables Services

'Y 0.002 0.000 0.000 0.000 0.000 0.000
ce 0.314 0.151 0.308 0.135 0.045 0.046
1 0.000 0.038 0.043 0.231 0.142 0.547

Source: Authors' estimates based on data from the International Comparison Project and the
available data on expenditure inequality.

dollar of expenditure, whereas 3n, = 0 suggests that at high income levels changes
in expenditure on grains are negligible with an increase in expenditure. Live-
stock and other food also show values of an > 1, thereby dictating that marginal
expenditures fall with income, whereas nondurables, durables, and services
show values suggesting that marginal expenditures rise with income.

As is generally done in microsimulation studies, this international estimation
of the AIDADS parameters is followed by a calibration step in which the values of
oCn and 3n, are altered to ensure that predicted demands equal observed demands
for the country in question.1 3 While some of the parameters change considerably
(most notably grains and livestock products, see table 4), they retain the
qualitative relationships that were observed in the cross-section estimates (see
table 3).

The predicted expenditure patterns for households in Indonesia across the full
spectrum of expenditure show a monotonically declining pattern for the grains
budget share, as expected from the parameters in table 4, and for livestock and
other food, albeit at a slower rate (figure 7). The budget shares for nonfood
goods, including nondurables, durables, and services, follow an increasing
pattern.

A natural alternative to using the AIDADS function would be to predict expen-
diture patterns from the survey data, either by econometrically estimating a
demand system (although it would be difficult without obtaining separate price
data) or by using budget shares to create a local measure of welfare changes, as
in Chen and Ravallion (2003). This would not be possible in 6 of the 14 sample
countries, because expenditure data are not available in the surveys for those
countries. However, such data are available for Indonesia, and preliminary
comparisons indicate that the predicted pattern of expenditure is consistent

13. After a common AIDADS demand system is estimated across all countries in the icp sample, the
parameters are adjusted on a country-by-country basis to match observed per capita spending patterns.
First, the subsistence budget share is taken as fixed, and the ratio of the actual discretionary budget share
to the fitted discretionary budget share is used to rescale the remaining parameters of the AUDADs demand
system. Second, the level of utility and a scaling parameter in the AIDADS utility function are calibrated to
match the observed expenditure pattern in each country. The result is a country-specific AIDADS utility
function and demand system that matches actual consumption.
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FiGURE 7. Predicted Budget Shares for Indonesia Using Calibrated
Parameters, 1997
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with the pattern from the survey."4 Given the convenience of working with an

explicit demand system, as well as the consistency obtained by using the same

demand system in the global trade model, this appears to be a sound choice.

Next, the per capita utility function, which is common across all individuals

within each country, can be used to specify the household microsimulation

model, which involves maximizing per capita utility, subject to a per capita

budget constraint, based on the households' overall endowments.

Choose (xlk, .. ., xik, .. , xn), where i indexes the commodities and k house-

holds. To maximize uk

(2) subject to Yi lU,(xik,Uk) = 1,

(3) Ui(Xik, Uk) = Pik(Uk) ln([xik - yi]/A exp[uk]) V i,

(4) (Pik(uk) = [ci + exp(uk)]/[1 + exp(uk)], and

(5) , 1 P,xik = yk = EfWfE' - Ef6fPfE + T' Y

In this formulation, equations 2 and 3 define the implicitly additive AIDADS utility

function with parameters ci, Pi, y,, and A and the marginal budget share as

14. Because the base years and commodity definitions differ between the ICP data and the survey data,

the per capita expenditure shares also differ.
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defined by equation 4. Equation 5 is the per capita budget constraint, with
income defined net of depreciation and inclusive of any transfers,15 where Wf is
the wage paid to endowment Ekf, 6i is the geometric rate of depreciation for
endowment EPf (zero for noncapital items), Pf is the cost of replacing depreciable
endowment f (the capital goods price), and Tk is the transfer rate for household k,
which is assumed to be a constant share of net national income, Y.

The subsequent analysis uses survey-based observations on endowments and
transfers. The depreciation rate for capital stock is obtained from the national
accounts. Trade liberalization will alter the wages associated with each endow-
ment, the price of capital goods, and transfers. The resulting level of income for
household k can be computed using equation 5. Once the new income level is
known, it can be combined with the new vector of commodity prices to compute
expenditure on each good, and hence individual demands, using equation 1.
Equations 2-4 are then used to compute per capita utility, and the postliberaliza-
tion utility level is used in computing the change in poverty headcount. Equations
1-5 can also be used to compute the transfer necessary to bring a given impover-
ished household up to the poverty line.

Modeling Trade Liberalizationz

In theory, the microsimulation model could be used in conjunction with any
policy simulation framework capable of yielding the requisite price changes. In
practice, however, there are substantial challenges in marrying the two analy-
tical frameworks. Most important, the two models must be consistent in their
characterization of earnings and spending-no small task as the preceding
discussion of the earnings data in table 2 shows.16

This analysis uses a modified version of the GTAP global trade model (Hertel
1997) to generate the price changes to be fed into the microsimulation analysis.
The modifications are aimed at obtaining consistency in national per capita con-
sumption between the global trade model and the microsimulation framework.

Building on the GTAP model has several advantages. First, it is a global model,
so it is capable of producing results from global trade liberalization scenarios-
an important objective of the analysis undertaken here. Second, it is a relatively
standard CGE model, assuming perfect competition and differentiated products
in international trade. Owing in part to this simplicity, GTAP is the most
widely used global trade model, with more than 1,000 users around the

15. The only taxes that are explicitly modeled are indirect taxes, which are reflected in the difference
between consumer prices and gross factor earnings.

16. Note that the postsimulation incidence analysis abstracts from the potential impact that the
resulting changes in income distribution might have on relative prices. Given the relativelv modest shifts
in income, coupled with modest differences in consumption shares, the resulting approximation error is
unlikely to be very severe. This issue could be resolved if the disaggregated households were directly
incorporated into the trade policy model (Cogneau and Robilliard 2000). This would be a major under-
taking in a relatively detailed ccE model of the global economy.
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world. Demonstrating how to make it consistent with the microsimulation

model opens the door to other analysts interested in addressing distributional

issues. A final reason for using this framework is the regional disaggregation in

the GTAP 5 database, which is large and continually expanding (13 regions in

version 1, 66 regions in version 5, and a projected 87 regions in version 6).

Once gross factor earnings in the microsimulation and GTAP models have been

reconciled (see previous discussion), several further adjustments are required to

fully reconcile these analytical frameworks. First, in the specification of con-

sumer demand in the GTAP model the constant difference of elasticities demand

system is replaced by the econometrically estimated AIDADS demand system

discussed previously,' 7 making specification of consumer demand in the two

frameworks fully consistent. Because the icp-based consumer expenditure shares

are evaluated at consumer prices, whereas the GTAP consumption vector is

evaluated at producer prices, wholesale, retail, and transport margins applied

to goods destined for private consumption must be explicitly modeled. These

are modeled using a Cobb-Douglas production function, which combines the

producer good and margin services to produce the consumer good. This is

important, because these margins can perform an important insulating role

when trade liberalization alters world prices and hence domestic producer prices

(Winters and others 2003).
Depreciation, a critical component of the macroeconomic accounts, is absent

from the survey data. To reconcile the net income effects of trade liberalization

between the two frameworks, national depreciation is shared out among the

households in the microsimulation model in proportion to estimated gross

earnings from capital."8 A final problem relates to transfer payments, which

are unobserved in the GTAP 5 database but are assumed to be proportional to net

national income. Accordingly, government spending, tax revenues, and foreign

borrowing, which are explicitly modeled in GTAP, are also tied to net national

income in the model closure adopted in the subsequent simulation analysis.1 9

Following Harrison and others (2002a, 2002b) forgone tariff revenue is replaced

by a value-added tax to maintain tax's share in net national income. 2 0

17. Because the AIDADS parameters are modified to replicate observed per capita consumption in each

region, the parameters differ by country (see previous discussion).

18. National depreciation is obtained from the (;TAP S data base. This estimate comes originally from

the World Bank. The share of depreciation in gross capital income is computed and applied to the

microsimulation data base.
19. This fixed-share assumption for government spending is not strictly true in the standard closure

for version 6.1 of the (lTAIP model because of the nonhomotheticity of private consumption. To make this

hold exactly, a preference shift for regional household utility function is introduced such that the shares

of private and public consumption and savings in net national income are fixed.

20. CTAP users will recognize that the textile and apparel quota rents are treated as export taxes in the

model. However, these rents rarely accrue in full to the government, so they have been omitted from the

tax replacement equations.
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IV. PROTECTION ESTIMATES AND THE PRICE EFFECTS OF MULTILATERAL

TRADE LIBERALIZATION

The GTAP 5 database, documented in Dimaranan and McDougall (2002), incor-
porates relatively recent information on merchandise trade and agricultural
protection. Agricultural tariffs are derived from the Agricultural Market Access
Database and are for 1998 (Gibson and others 2002). Nonagricultural tariff
data are for 1997, or the most recent year, and come from the World Integrated
Trading System maintained by the United Nations Conference on Trade
and Development and the World Bank. The only nontariff trade barriers in
the database relate to export measures. Agricultural export subsidies for 1998,
as reported to the wro, are incorporated, as are the quota rents associated with
restrictions on textile and apparel exports to North America and Europe.21

The trade liberalization experiment removes the tariffs and quotas. It does not
attempt to capture the impact of prospective liberalization of direct trade in
services or barriers to international investment or the movement of people in the
services sectors. The liberalization experiment also leaves domestic agricultural
subsidies in place. Modeling these subsidies requires considerable care given the
decoupled nature of many of these programs. These will be tackled in future work.

Indonesia's 1998 tariffs in primary agriculture are lower than those of other
developing economies and far lower than those for developed economies (table 5).
Indonesia's tariffs are higher for processed food imports, particularly beverages
and tobacco products, putting it on a par with other developing economies for
this combined category of imports. Indonesia's average tariffs on textiles and
apparel products are relatively high, as are its tariffs on motor vehicles.

This study explores the impact of trade liberalization using both short-run
and long-run closures. The short run assumes that wage and salaried laborers
are mobile across sectors, but that capital, land, and self-employed labor are
immobile. The returns to this group of factors are combined into sectoral
"profits" corresponding to the agriculture and nonagriculture profits reported
in the household surveys. The long-run closure assumes that self-employed labor
is perfectly mobile and perfectly substitutable with wage labor of the same skill
category. It also assumes that capital is perfectly mobile across sectors, whereas
farm land is partially mobile across uses within the agricultural sector.2 2

Aggregated price changes for global trade liberalization are reported relative to
the model's numeraire, the average price of primary factors worldwide (table 6).23
Consider first the total effects. A rise in primary factor prices in Indonesia (both

21. For ease of comparison in table 5, these have been placed on a cost, insurance, and freight basis
and combined with the average import tariffs on textiles.

22. In this long-run closure, the elasticity of transformation of agricultural land across uses is set at
-1.0, the default value in the GTAP parameter file.

23. Note that the model generates these price changes for all regions in the model. Although this
study explores the implications for Indonesia only, the analysis could easily be extended to the other
13 countries for which survey data have been incorporated into the model.
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TABLE 5. Average Tariff Rates for Indonesia, Developing Economies,
and Developed Economies

Product Indonesia Developing Economies Developed Economies

Primary agricultural goods 7 27 13

Rice 6 14 91

Wheat 2 24 64

Feedgrains 4 6() 14

Other agriculture 8 23 11

Oilseeds 7 37 25

Raw sugar n.a. n.a. n.a.

Meat and livestock n.a. n.a. n.a.

Raw milk 2 25 3

Forestry 1 3 1

Fishing 8 9 3

Fats and oils 10 28 9

Processed food 15 30 20

Meat 17 35 23

Dairy 7 30 25

Rice 0 19 72

Sugar 1 8 38

Other processed food 16 25 18

Beverages and tobacco 86 47 11

Textiles, apparel 16 16 11

Textiles 16 16 7

Apparel 25 15 14

Other manufactures and mining 10 9 2

Automobiles 42 20 2

Electronics 9 5 2

Other manufactures 5 9 2

Wood and paper 6 9 1

M9ining 3 4 0

Petrochemicals 8 10 2

Metals 9 9 2

Note: n.a. is not applicable (nontraded goods).

Souirce: Authors' calculations based on CTAP 5 data.

short- and long-run) means that Indonesia experiences a real appreciation as

a result of this trade liberalization experiment. That is, increased demand for

Indonesia's exports bids up its prices relative to the world average. On the com-

modity side, Indonesian food prices rise as developed countries reduce agricultural
protection and the European Union and the United States curb their exports of

subsidized products. This price hike is not offset by the reduction of Indonesia's

relatively modest agricultural tariffs. In contrast, the producer prices of durables

and nondurables fall substantially in the short run, resulting in a change in relative

prices between food and nonfood merchandise. Not surprisingly, the price of

services moves closely with wage rates, which rise strongly in Indonesia relative

to the rest of the world as a whole. The rise in the price of services means that the

(consumer) price changes for margin-inclusive nonfood goods are moderated.



TABi,E 6. Short-Run Aggregated Market Price Changes in Indonesia as a Result of Trade Liberalization

Short run

Indoinesia's Own Liberalization Liberalization by Developed Economies Liberalization bv Developing Economics Long run

Agricultural Nonagricultural Agricultural Nonagricultural Agricultural Nonagricultural
Item Commodities Comimiodities C.ommodities Commodities Commodities Comniodities Total Item Total

Factors Factors
Agricultuiral --0.8 -].7 3.9 2.0 0.1 0.0 3.5 Land 5.3
profit

Nonagricultural -(.3 -0.1 1.5 3.2 0.1 -0.3 4.1 Capital 5.0
profit

UJnskilled labor -0.4 0.( 2.1 3.4 0.1 0.1 5.3 Unskilled wage 6.1
Skilled labor -0.4 0.1 1.6 3.3 0.1 0.1 4.8 Skilled wagc 5.3
Public transfers -0.5 -(0.2 2.0 3.1 0.1 -0.2 4.4 Public transfers 5.7
Private transfers -0.5 -0.2 2.0 3.1 (.1 0.2 4.4 Private transfers 5.7
Commodities Commodities
Prodctcer prices Producer prices
Staple grains -0.5 0.1 3.4 2.6 0.1 -0.3 5.4 Staple grains 7.1
Livestock -1.4 0.2 2.5 2.3 --0.3 -0.3 3.0 Livestock 5.3
Other food -1.3 0.8 5.0 1.7 0.5 -0.7 6.1 Other food 6.3
Nondurables -0.1 -3.7 0.7 2.8 -0.1 0.7 -1.2 Nondurables 0.7
Durables 0.0 -9.8 0.1 1.3 -0.1 -0.4 -8.8 Durables --9.7
Services -0.2 0.8 1.3 2.4 0.0 (-01 4.2 Services 5.8
Margin services --0.2 0.8 1.3 2.4 0.0 -0.1 4.2 Margin services 5.8
Consuimer prices ConstU??ter prices
Staplc grains -0.4 0.2 3.1 2.5 0.1 -0.3 5.2 Staple grains 6.8
Livestock - 1.2 0.3 2.3 2.3 0.1 -0.6 3.2 Livestock 5.4
Other food -1.1 0.8 4.5 1.8 0.2 -0.3 5.9 Other food 6.2
Nondurables -0.1 -3.0 0.8 2.8 0.0 -0.7 -0.3 Nondurables 1.6
Durables -0.1 -2.2 1.0 2.1 0.1 0.2 0.5 Durables t.4
Services -0.2 0.8 1.3 2.4 0.1 -0.1 4.2 Services 5.8

Source: Authors' calculations based on GIAI' S data.
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Because the AIDADS demand system employed in the postsimulation analysis

is estimated at consumer prices, the vector of consumer price changes (bottom

panel of table 6) is pertinent to this evaluation of household welfare.

The total short-run price impacts of global trade liberalization are decom-

posed into the components attributable to Indonesia's own liberalization, as

well as those attributable to liberalization in other developing and developed

economies using the method of Harrison and others (1999). For each country

group the effects of farm and food liberalization (agriculture) are distinguished

from the effects of other merchandise trade liberalization (nonagriculture). The

most striking finding of this decomposition is the dominance of developed

country trade liberalization in Indonesian earnings impacts (see table 6). Agri-

cultural profits are largely driven by developed country agricultural liberaliza-

tion, whereas nonagricultural profits are dominated by the elimination of

developing economy nonagricultural trade barriers. The effects on earnings

are much stronger than those of Indonesia's own liberalization. Furthermore,

although trade liberalization in other developing countries has an ambiguous

effect on factor returns in Indonesia, all of these Indonesian earnings respond

positively to liberalization in developed areas.

The decomposition of aggregated commodity price effects of trade liberal-

ization shows that developed country trade liberalization accounts for the bulk

of the food price increase (see table 6). For durables and nondurables, developed

country liberalization results in modest producer price increases, but these are

more than offset by the price-depressing effect of Indonesia's own liberalization.

For services, both Indonesia's own liberalization and developed country liberal-

ization contribute to the price rise.
In the long run, with self-employed labor and capital mobile across sectors,

their returns increase somewhat more than in the short run, and the increase in

agricultural profits is concentrated in land rents (see table 6). Food prices rise

more evenly in the long run, with the movement of land, labor and capital

encouraging increased product supplies, particularly for staple grains (rice).

Nondurable producer prices now rise slightly rather than falling. The producer

price of durables falls somewhat more in the long run and the rise in the price of

services is somewhat larger when factors are fully mobile.

V. POVERTY IMPACTS

This section turns to the microsimulation results to examine the impact of trade

liberalization on different types of households in Indonesia. It begins with an

analysis of the poverty impacts and then explores the impacts across the entire

income distribution.

Summary Measures of Poverty

Sbort-Run Effects. In the short run the number of poor is projected to fall for

the nonagriculture-, wage-, transfer-specialized, and diversified strata, with the
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TABLE 7. Short- and Long-Run Impacts of Global Trade Liberalization on
the Poverty Headcount in Indonesia (percentage change)

Agriculture Nonagriculture Labor Transfer
Specialized Specialized Specialized Specialized Diversified Total

Indonesia's own

liberalization
Agricultural 0.4 -0.6 0.4 -0.3 0.1 0.0

commodities
Nonagricultural 3.1 -0.2 -0.4 0.1 1.3 1.6

commodities
Developed country

liberalization
Agricultural 2.4 2.6 1.5 1.2 -0.1 -0.5

commsodities
Nonagricultural 0.4 -2.0 -2.4 -1.4 -1.0 -0.7

commodities
Developing country

liberalization
Agricultural -0.1 (I.1 0 0 0 0.0

commodities
Nonagricultural -0.8 -0.3 -1.0 -0.4 -0.7 -0.7

commnodities
Short-run total 0.7 -0.5 -2.8 -0.9 -0.6 -0.3

change in poverty
headcount

Long-run total change --1.1 -1.2 -1.6 -0.8 -1.2 -1.2
in poverty headcount

Souri-ce: Authors' calculations based on Indonesia 1993 household survey and G;TAP 5 data.

sharpest percent change (-2.8 percent) in the labor-specialized stratum (table 7).
The short-run poverty headcount among agriculture-specialized households
increases as a result of trade liberalization. Agricultural profits rise by less than
the increase in prices for staple grains and other food products due to the sharp
increase in wages. Services prices also rise at a faster rate. However, the national
impact of this slight increase in poverty among agriculture-specialized households
is offset by declines in poverty in other strata. Consequently, national poverty falls
0.3 percent in the short run as a result of global trade liberalization.

Disaggregation by type of trade reform of the short-run poverty headcount
impacts by stratum shows that different types of trade liberalization have
different effects on poverty in the various strata (see table 7). Liberalization of
Indonesia's own trade policies increases poverty in Indonesia. The commodity
price declines following the tariff cuts are insufficient to offset declining incomes
as Indonesia experiences the real depreciation required to restore external
balance in the wake of increased imports.

The largest reductions in national poverty result from developed economy
agricultural trade liberalization (-0.5 percent) and nonagricultural trade
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liberalization (-0.7 percent). Liberalization of developed country trade lowers

poverty among the agriculture-specialized and diversified households, which

account for nearly 80 percent of the poor in Indonesia. Thus, these reductions

in poverty determine the overall outcome, and national poverty falls despite the

rise in poverty among other household groups. Liberalization of nonagricultural

trade by developed economies lowers poverty in every group except the agri-

culture-specialized households. Thus, liberalization of nonagricultural trade by

developed countries complements agricultural liberalization. Economywide

trade liberalization, which results in broad-based reductions in poverty, is

preferable to narrow sector-specific measures, which tend to benefit one group

at the expense of others.
Liberalization of the agricultural trade policies of other developing economies

does not affect the short-run national poverty rate in Indonesia because these

trade policies have a negligible impact on prices in Indonesia (table 6). How-

ever, liberalization of developing economy nonagriculture trade reduces poverty

across all strata in Indonesia because developing economy tariffs on manufac-

tures are so high.
Long-Run Effects. The most striking thing about the long-run poverty head-

count impacts is the greater degree of uniformity across strata (see table 7).

Whereas the short-run impacts include both increases and reductions in pov-

erty, with great variations in the extent of reductions (from -0.5 percent to

-2.8 percent), the long-run impacts are relatively similar across all strata,

with poverty rates falling by -1.1 percent and -1.6 percent in non-transfer-

dependent households. This happens because once the imputed returns to self-

employed labor are accounted for, poor households are essentially reliant on

unskilled wages (recall figures 5 and 6). If real unskilled wages rise, then poverty

falls. This point is also emphasized in the analysis of Harrison and others

(2002a) for Brazil.

Impacts across the Income Distribution

A more comprehensive analysis of the impacts of alternative trade liberalization

measures on household welfare across the income spectrum involves computing

the equivalent variation (EV) of the ensuing price and income changes by solving

equations 2-5 for the transfer required to give each household the postreform

level of utility at prereform prices. This EV is subsequently normalized by initial

income to show the percentage gain across the income spectrum. If this curve is

rising, it indicates a regressive effect-that trade liberalization benefits the

wealthy more than the poor-and if it is falling, it indicates a progressive effect,

with greater benefits for the poor than for the rich.
The distribution of EV impacts across the income spectrum in Indonesia,

under the short-run closure, is plotted for households in each stratum, arranged

from poorest to richest, with a line connecting the households in each stratum

(figure 8). For example, because the richest agriculture-specialized household is

in the 87th percentile, the EV line for this stratum terminates there. The richest
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FIGURE 8. Equivalent Variation (Relative to Initial Income) due to Global
Trade Liberalization, by Stratum
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Source: Authors' calculations based on microsimulation model for Indonesian households.

households in the survey are in the nonagriculture-specialized stratum. The
poverty line, based on the poverty headcount information reported in table 1,
is shown as the 15th percentile.

There is a clear upward slope for all strata, indicating that the rich benefit
more from trade liberalization than do the poor. As anticipated from the
poverty results, the poor households in the agriculture-specialized stratum are
hurt in the short run by global trade liberalization. Only the wealthiest house-
holds in this stratum gain. In contrast, the wage-specialized households benefit
across the entire income spectrum as wages rise relative to commodity prices.
Members of the other three strata also gain, though more modestly.

The EV curves all have the same shape (see figure 8). This shape is inherited
from the consumption side of the story. Recall that the consumption parameters
in the microsimulation model are independent of the stratum-all households in
Indonesia have the same parameters. What distinguishes their consumption
bundle (given common prices) is their per capita income and hence their utility
level. Furthermore, based on the estimated parameters, household spending at
the lowest income levels is dominated by staple grains and other food products,
whereas at the highest income levels durable goods and services are more
important.

At the lowest income levels the consumption component of the relative EV
measure ("total" line in figure 9) amounts to about -4 percent of income. The
bulk of this is due to higher prices for staple grains and other food products,
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FIGURE 9. Consumption Impacts (Relative to Initial Income) of Global Trade
Liberalization, by Stratum
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Souirce: Authors' calculations based on microsimulation model for Indonesian households.

which experience the highest consumer price increases (5.4 percent for grains

and 6.1 percent for other food products) and claim a large share of the poorest

consumers' budgets. The relative contribution of these food price increases to

the relative EV diminishes at higher income levels due to the smaller budget share

devoted to these items (recall figure 7). The change in livestock price is more

modest, as is its budget share in Indonesia, so its contribution to the consump-

tion price EV is smaller. The prices of durables and nondurables change little

under trade liberalization. The main nonfood price impact is in the services

aggregate, which rises strongly due to the higher wages. The services impact on

the consumption component of the relative EV is small at the lowest income

levels because of its small share in consumers' budgets. However, the services

impact is quite important at the highest income levels, where it dominates the

total impact on wealthy consumers. Overall, the shape of the total consumption

component of EV takes its cue from food prices, although their effect is offset

somewhat by the increase in service prices.
For factor earnings' contributions to households' EV the short-run earnings

story is nearly invariant across the income spectrum for specialized households.

Thus the self-employed nonagriculture-specialized households' EV curve in

figure 8 is essentially a parallel upward shift of the agriculture-specialized

households' EV line, with the difference owing to the differential change in

nonagricultural and agricultural profits. Similarly, the transfer-specialized



Hertel and others 231

households represent another incremental shift upward. The case is different for
the diversified household EV curve, since these households fare less well than
nonagricultural-specialized households at the lowest income levels (see figure 8),
but gain much more at the highest income levels-even more than the wealthy
transfer-specialized households. This suggests a change in the mix of diversified
household income as per capita household earnings rise.

This issue is explored further by disaggregating the short-run income side of
the relative EV results in figure 8 for the diversified household stratum. At low-
income levels agricultural profits contribute the most to the relative change in
income (figure 10). However, this contribution declines steadily as income levels
rise until it is superceded in importance just after the 50th percentile by the
contribution of unskilled wages and nonagricultural profits. At the highest
income level this component of the relative change in diversified household
income has become nearly the least important one. Overall, the relative income
change increases as the income percentile rises. This follows from the interaction
between the relative importance of the different sources of earnings with their
respective factor prices. As incomes in this stratum rise, earnings shift toward
factors that are more favorably affected by trade liberalization.

Finally, the change in mix of contributing factors to the wage-specialized
households' short-run, relative earnings changes is explored (figure 11). Because
these households have a blend of skilled and unskilled labor, it is not surprising

FIGURE 1 0. Composition of Earnings Price Effects within the
Diversified Stratum
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Souirce: Authors' calculations based on microsimulation model for Indonesian households.
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FIGURE 11. Composition of the Earnings Price Effects within the
Wage-Specialized Stratum
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Source: Authors' calculations based on microsimulation model for Indonesian households.

to see that the relative importance of skilled labor rises with incomes. Because

unskilled wages rise slightly more than skilled wages, the total earnings curve

slopes slightly downward. This, in turn, explains why the total EV curve for the

wage-specialized households in figure 8 loses some of its dominance over the

transfer- and nonagricultural-specialized household strata as incomes rise.

IV. CONCLUSIONS

Assessing the impact of multilateral trade liberalization on poverty is challen-

ging. As Winters (2000, p. 43) notes: "Tracing the links between trade and

poverty is going to be a detailed and frustrating task, for much of what one

wishes to know is just unknown. It will also become obvious that most of the

links are very case specific." Winters lays out a general framework for thinking
about the impact of trade policy on poverty. This study is similar in spirit to

Winters's effort. It recognizes that the definitive assessment of the impact of
trade liberalization on poverty must be done on a case-by-case basis. It also

recognizes the need for a set of internationally comparable estimates of the
global impact on poverty in a range of different countries and develops a

tractable methodology for providing this. The approach relies on detailed earn-

ings data from household surveys; an econometrically estimated demand system
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that reflects the changes in consumption patterns across the income spectrum
and that provides a natural vehicle for analysis of household welfare and
poverty, particularly in the context of multicountry analyses; and a micro-
macro consistent framework for projecting the price impacts of global trade
liberalization.

The approach is applied to an assessment of the consequences of global
liberalization of merchandise tariffs, agricultural export subsidies, and quotas
on textiles and clothing. To fully develop the analysis, the study focuses on the
consequences for Indonesia. The approach could readily be applied to any of the
other 13 countries for which microconsistent databases have been assembled.
For Indonesia the national headcount measure of poverty is reduced following
global trade liberalization in both the short and the long run.

However, the aggregate reduction in Indonesia's national poverty headcount
masks a more complex set of impacts across different strata. In the short run
the poverty headcount rises slightly for self-employed, agriculture-specialized
households, as the rise in farm profits is outpaced by consumer prices. There-
fore, this study echoes Kanbur's (2000) call for disaggregated analyses of
poverty impacts. In the long run, however, the poverty headcount in Indonesia
falls for all strata, because the increased demand for unskilled workers lifts
incomes for the formerly self-employed, some of whom move into the wage
labor market.

The study also decomposes the change in headcount poverty in Indonesia
associated with different countries' trade policies. Liberalization of other coun-
tries' trade policies leads to a reduction in the national poverty headcount
in Indonesia. Liberalization of Indonesia's own trade policies-particularly
those protecting the nonagricultural sectors-leads to an increase in national
poverty.

In summary, the framework developed here fills an important gap in
researchers' toolkits for analysis of the poverty impacts of multilateral trade
liberalization. By stratifying households according to earnings specialization, it
captures a great deal of the diversity relevant to trade policy impacts while
preserving analytical tractability and comparability across countries. Another
important contribution of this work is to show how consumer spending across
the income spectrum can be characterized using a single, econometrically
estimated demand system. Once calibrated to match observed national spending
patterns, this demand system yields a unique poverty level of utility that
provides an ideal benchmark for evaluating changes in poverty rates using
anv member of the class of poverty measures proposed by Foster and others
(1984). Although this approach is illustrated by an analysis of the poverty
impacts of trade liberalization in Indonesia, it can be applied to other countries.
This approach should enrich traditional analyses of multiregion trade liberal-
ization, making them more relevant for policymakers who are increasingly
concerned about the consequences of such actions for poverty in developing
economies.
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Asymmetries in the Union Wage Premium in Ghana

Niels-Hugo Blunch and Dorte Verner

There is little evidence on the size of the union wage premium in developing economies.
The article uses a matched employer-employee data set for Ghana and adopts a
quantile regression approach that allows the effects of unionization to vary across
the conditional wage distribution. It is shown that if there are intrafirm differences in
unionization, there does appear to be a premium among poorer paid workers in the
formal sector. Although this cannot be given a causal interpretation, it suggests import-
ant issues about how unions may affect one part of the labor market.

I did not begin my research on Ghanaian trade unions with the idea that organized labor could
rescue this small, developing West African state from its economic difficulties. But neither did I
have the pre-conceived notion, today popular in some quarters, that unions are irrelevant to the
struggles of Third World peoples to maximize their own freedom.

-Paul S. Gray (1981)

Experience in developed economies suggests that unions may be a mechanism for
providing a positive work environment by reducing labor turnover and wage nego-
tiation costs and promoting worker training, increased benefits, and higher produc-
tivity (Standing 1992). Unions have also been found to reduce wage inequality and
wage discrimination (Chaykowski and Slotsve 2002; Freeman 1980; Panagides and
Patrinos 1994; Standing 1992). Much less is known about unions in developing
economies, particularly in Sub-Saharan African countries.1 Such analysis seems
especially warranted for these countries as a basis for policy proposals. Formal sector
jobs are scarce and wages are generally low, leading both to poverty and-because of
low tax revenues-low levels of goods and services from the public sector.

To shed some light on these issues in developing economies, this article
analyzes wage determinants in Ghanaian manufacturing industries, focusing on
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the association of union membership and wages and the possible asymmetries in
this association across the conditional wage distribution. Ghana is an ideal
candidate for such analysis because of its long history of active labor unions.2

1. HYPOTHESES

A union premium could arise through three possible channels. First is the direct
effect through individual union membership. This is the standard union premium,
well known from the empirical literature on the union relative wage effect begin-
ning with Lewis (1963). Second, because this does not take into account possible
spillovers to nonunion workers, the analysis here allows unionism to potentially
affect all workers through an industry-level union density variable. Third, there
might be an additional union effect arising from training (Booth and Chatterji
1998; Booth and others 1999), because unions may promote training more than
management does. For example, unions can have a longer time horizon than
management, which may focus on maximizing profits and stock values in the
short term, or unions may counterbalance the firm's ex post monopsonistic
power in wage determination. Thus where unions are active there may be
increased recognition of the value of training, so that trained workers receive a
wage premium.4 (Booth and Chatterji 1998 and Booth and others 1999 develop
theoretical models in which a key prediction is that union workers receive more
training and higher returns to training than do nonunion workers.)

The hypothesis here is that union effects are more likely at the lower part of the
wage distribution, because unions are generally seen as (and generally perceive
themselves as) proponents of workers' rights and wages for the poorer or less
skilled segment of the workforce. This view is also in line with previous research,
which generally finds that unions reduce wage inequality and wage discrimination.
Chamberlain (1994) finds distinct asymmetries in the union premia in U.S. manu-
facturing, which is 28 percent at the bottom decile but declines monotonically to
0.3 percent at the top decile. This contrasts with an ordinary least squares (OLS)

estimate of the mean union premium of 15.8 percent, driven primarily by the
bottom decile of the conditional distribution (for Ghana, the result is still more

2. Unionism is low or even absent in many countries of Sub-Saharan Africa because of the economic
dominance of smallholder agricultuLre and the historically prohibition against independent trade unions in
many countries. Ghana, however, has a long tradition of labor unions, originating with the many guilds
and artisan associations in the early nineteenth century (Gray 1981). The potential synergies between
labor organizations and government were anticipated early, even before Ghana's independence from
British rule in 1957: "As early as 1930, Lord Passfield (Sidney Webb) had noted in a dispatch that regu-
lation of wage laborer organizations was of importance, and that colonial governments should act to facil-
itate the passage of unions into constitutional channels" (Gray 1981, p. 14).

3. To avoid a causal interpretation, we use the term onionn Twage premiuim rather than onion relative
wage effect, which has previously been widely used in the literature but unfortunately might suggest a
causal relationship.

4. Alternatively, unions may enable trained workers to extract the rents created by workers.
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striking, with the mean union premium disappearing altogether). More recently,
Card (1996) finds similar results for the United States and Chaykowski and Slotsve
(2002) for Canada.

Thus, although there is some evidence of asymmetry in the union wage
premium for developed countries, such asymmetry may be particularly relevant
for developing economies, where the high costs of monitoring may prevent
effective monitoring of adherence to minimum wage legislation. Unions in
developed areas may bargain more on behalf of workers from the middle part
of the wage distribution because minimum wage legislation is generally adhered
to. Thus for developing and developed economies alike, the upper part of the
wage distribution would not be expected to exhibit a positive and statistically
significant association between wages and individual union membership.

Analyzing the impact of unions across the entire wage distribution is thus
important for at least two reasons (Chaykowski and Slotsve 2002). First, it may
shed light on whether unions have an impact on particular socioeconomic
groups in the labor market, enriching the social and economic view of unions,
including whether unionism should be reinforced or retrenched. Second, such
analyses provide insight into which workers benefit most from unions and,
therefore, help identify which groups unions may most successfully appeal.

Before getting on with the analysis, some words of caution about interpreting
the results are in order. First, because matched employer-employee panel data
sets for Sub-Saharan Africa are rare, the empirical analysis is limited to cross-
section data-as is the case for most wage equation studies for Sub-Saharan
Africa. That means that individual effects, which might otherwise overcome the
possible selection of workers into unions (on unobservables such as type or
ability; see Card 1996 for a study for the United States using panel data), cannot
be isolated. Second, to account for selection into unions using cross-section data
requires an exclusion restriction (or instrument). This is also not feasible for the
present analysis because there are no readily available variables that affect
selection into unions but do not affect wages directly. Controlling for firm
size should somewhat mitigate the biases arising from the nonrandom place-
ment of unions (at the aggregate level) into sectors or industries,5 but the
possibility of selection of workers into unions at the individual level based on
unobservables (ability, motivation) remains. The results should therefore be
seen as suggestive rather than as explicitly causal.6

5. Previous studies of the association of union membership and wages have not always been able to
control for firm size. Schultz and Mwabu (1998), for example, analyzing the association of individual
union membership and wages and unemployment in South Africa using a quantile r-egression framework,
note the importance of this variable with respect to the nonrandom placement of unions but are unable to
include the variable in their analyses because it is not part of their data set.

6. It may be that unions are simply more active in higher-wage sectors. Again, because high-wage
sectors are also typically found to be those with larger firms, controlling for firn size should at least
mitigate some of this bias.
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II. DATA AND DESCRIPTIVE ANALYSIS

The data are from the Regional Program on Enterprise Development survey for
Ghana, organized by the World Bank and funded by the British Overseas
Development Administration and conducted by the Centre for the Study of
African Economies at the University of Oxford and the University of Ghana at
Legon in 1994.' Although the survey yields information on firms and workers
in 180 manufacturing firms, missing observations for one or more variables
resulted in an effective estimation sample of 683 workers in 108 firms.

The main variables applied in this study include a "core" of (log) monthly wages
(including allowances); the standard human capital variables of age and age squared
(to capture potential general experience), tenure in the firm and tenure squared (to
capture potential specific experience), highest level of education completed, training
variables (whether a worker has received training within the firm), and occupational
control variables and firm-level control variables, most notably firm size by number
of employees (the appendix lists the variables and their definitions).8

The possible existence of a union wage premium may be determined in various
ways. The first thing to consider is the channel through which unions may affect
wages: Is there an individual, direct effect through union membership, or is there
an indirect effect through the degree of unionization at an establishment or in an
industry as a reflection of the bargaining power of a union within a firm or
industry, thus allowing for spillovers to nonunion workers? This is examined as
an empirical question, through a dummy variable for individual union membership
and an industry-level union density variable. The aggregate union wage premium
(spillover mechanism) is modeled using the degree of unionization at the industry
rather than at the firm level largely because collective bargaining in Ghana occurs
mostly at the more aggregated industry level (Gray 1981). This approach further
ensures that collinearity is not likely to be a serious problem, because these two
union variables are only weakly correlated (a simple correlation of 0.08), whereas
the individual union membership and firm union density variables have a simple
correlation of 0.76, so including both of these in the same regression could result in
substantial collinearity problems.9

7. Surveys were conducted in 1992, 1993, and 1994. Although the survevs have a panel structure for
collecting firm-level data, the data on workers were collected as independent cross-sections. The analysis
therefore includes only the most recent of the three surveys, treating the data as cross-sectional for both
firms and workers.

8. Larger establishments tend to pay higher wages than smaller establishments,!. .,;r...1,, for other
factors (Schaffner 1998; Velenchik 1997). Not controlling for- this, therefore, could lead to substantial
omitted-variable bias.

9. Maloney and Ribeiro (1999) include the union density variable at the firm level, arguing that this
is a proxy for the bargaining power of the union over the firm's rents. However, the high correlation
between this variable and the dummy variable for individual union membership in the Ghana sample
means that inclusion of both would likely yield problems with multicollinearity, and so it does not appear
valid to simultaneously allow the two different channels of a union relative effect (individual and aggre-
gate spillover) proposed here.
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There may still be an endogeneity issue related to the use of the variable of
individual union membership, however. What is needed is a good instrument that
may help explain individual union membership without also explaining wages.
Because the data set lacks such a variable, the analysis follows Schultz and Mwabu
(1998) in arguing that it is beyond the scope of the data to endogenize union
membership, including explaining who gets a union job and who does not, and to
explain the extent to which unions enhance the productivity of workers with the
same observable characteristics. As a result, any estimated union wage premium
may overstate or understate the true union wage premium.

Because the estimated coefficient picks up the effect from the omitted variable
as well, the omission of any variable influencing wage determination that is
positively correlated with the union variable will cause the estimated coefficient
on the union variable to be upwardly biased, whereas the omission of a nega-
tively correlated variable will cause the estimated coefficient to be downwardly
biased. For example, it may be conjectured that nonunion jobs are typically
found in smaller establishments or industries because it takes a certain size for
an establishment or industry to become interesting for a union in terms of
potential members. Hence, failure to control for firm size may cause bias in
the union premium. However, the present data set permits incorporating firm
size as an explanatory variable, which likely decreases such bias considerably.
Furthermore, it may be conjectured that firms that have become unionized
respond to unionization by carefullv vetting prospective new workers so as to
employ even higher quality workers than before because of increased wage
demands. Because "quality" or "ability" is unmeasurable, omitted variable
bias is again possible in the union wage premium estimates. The same applies
to the labor turnover argument: If unions reduce labor turnover, and this effect
cannot be directly observed and included as an explanatory variable, the result
is once again omitted variable bias in the union premium estimate.

With a panel data set one solution is to extract the individual fixed effect of
the data, thus mitigating the potential bias (see, for example, Card 1996). But
with a cross-section data set, as in this case, unionism has to be modeled based
on individual union membership (and possibly a variable of union densitv at the
firm or industry level, constructed from this).

Even though the data do not allow for fully endogenizing union membership,
it is possible to shed some light on whether the endogeneity of individual union
membership will pose severe problems for the subsequent analyses by doing
some descriptive work. Data on individual and firm characteristics across union
membership reveal that union workers earn higher wages than nonunion work-
ers, not controlling for other characteristics (table 1). However, union workers
(and their firms) are different from nonunion workers (and their firms) in
several ways (although not always statistically significantly so). They are better
educated, older, and more experienced (within the firm). They are also more
likely to have a permanent contract. At 127 employees, the average firm size of
unionized workers is much larger than that of nonunionized workers, at
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TABLE 1. Worker and Firm Characteristics across Individual Union
Membership

Nonunion worker Union member

Variable Mean SD Mean SD Difference t-Statistic

Log(wages) 10.522 0.077 10.752 0.054 0.230-- 2.65
Age 34.1 0.870 36.1 0.949 2.0 1.58
Gender 0.204 0.032 0.153 0.031 -0.050 1.21
None 0.094 0.021 0.094 0.030 0.001 0.01
Primary 0.037 0.012 0.015 0.008 -0.023 1.53
Middle 0.509 0.032 0.446 0.045 -0.064 1.15
Secondary 0.123 0.024 0.124 0.030 0.001 0.03
Vocational 0.102 0.017 0.183 0.032 0.081- 2.29
Polytechnic 0.073 0.016 0.124 0.033 0.051 1.44
Professional 0.042 0.012 0.015 0.008 -0.027* 1.98
University 0.021 0.007 0.000 0.000 -0.021*r 2.99
Production 0.443 0.040 0.376 0.039 -0.067 1.22
Administration 0.104 0.024 0.193 0.030 0.089* 2.44
Commercial 0.062 0.014 0.079 0.020 0.017 0.70
Professional 0.046 0.012 0.025 0.015 -0.021 1.06
Support staff 0.098 0.030 0.178 0.036 0.081 1.86
Mlanager 0.127 0.017 0.099 0.026 -0.028 0.93
Experience (years) 5.9 0.562 8.3 0.926 2.4;` 2.27
Permanent contract 0.969 0.012 1.000 0.000 0.031- 2.50
Received training in firm 0.320 0.045 0.282 0.049 -0.038 0.59
Accra 0.611 0.056 0.629 0.088 0.017 0.19
Number of employees in firm 64.8 12.072 126.7 27.601 61.8*' 2.21

*Significant at the 10 percent level.

-Significant at the 5 percent level.

"'"Significant at the I percent level.

Note: Number of observations in the full sample = 683. The clustering of workers within firms
is taken into account in the calculation of SDs and t-statistics for Hn: Difference = 0.

Source: Regional Program on Enterprise Development for Ghana (Wave III 1994).

65 employees. Firms of unionized workers are also more likely to be located in
Accra, the capital.

That firm size is an important correlate of individual union membership is
reassuring, because including this variable in subsequent analyses is likely to
take care of many of the concerns with nonrandom placement of unions, at least
at the aggregate level. However, selection is still possible and even probable at
the individual level, where workers may select into unions based on preferences
or latent personal characteristics or be chosen by employees based on latent
personal characteristics, all of which are unobserved by the researcher. Again,
although the data prevent a detailed analysis of individual determinants of
union membership, the finding from the previous descriptive analysis that
union workers (and their firms) are quite different from nonunion workers
(and their firms) on observable characteristics suggests the likelihood of differences
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on unobservable characteristics such as ability and motivation as well. Yet
additional calculations reveal that union membership is fairly evenly distributed
across occupations and industries. For example, a production worker is only
slightly more likely to be member of a union than a manager (26.3 and 24.7
percent). 10

Because 98 percent of the sample has a permanent contract (table A-1),
including that as an explanatory variable may appear fruitless because of the
low variation. However, there is the possibility of an indirect effect from
training. Employers would be more inclined to invest in training for employ-
ees who are likely to stay with the firm for some time, so the quantity or
quality of training may be different for workers with a permanent contract.
The variable for contract status is thus interacted with training. Because only
about 30 percent of the sample both has a permanent contract and received
training, this is likely to have some explanatory power because of its higher
variation.

In sum, because the data are unsuitable for making explicit causal inferences
about the effect of unions on wages, the analysis explores only the association
between union membership and wages, keeping in mind the differing character-
istics of union workers (and firms) and nonunion workers (and firms) and the
possible nonrandom placement of unions into high-wage sectors.

III. MFTHODOLOGY

The theoretical framework for the analysis is standard human capital theory. An
individual builds up knowledge and skills through education and experience
(Becker 1964; Mincer 1974). Formally, the economic model is derived from the
theory of individual demand for schooling, which views education as an invest-
ment in human capital (Becker 1964). In the traditional human capital litera-
ture, wages are determined by education and other individual characteristics.
Because the Ghanaian data set allows inclusion of union- and firm-level vari-
ables, the standard Mincerian wage function is augmented with union- and
firm-level characteristics

(I) Wi = W(I,, F, Uj),

where W, the wages of individual i, is the dependent variable; I is a vector of
individual characteristics (such as age and age squared proxying general experi-
ence; tenure in the firm, capturing firm-specific experience; the level of educa-
tion; and gender); F is a vector of characteristics for the firm of individual i,
including the size of the firm (measured by the number of employees) and
geographical location; and U is a vector of variables capturing the possible

10. The industry-level union densities are 19.8 for wood, 25.7 for food, 32.1 for textiles, and 33.1
for metal.
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union wage premium for individual i, as measured by individual union member-

ship or the union density of the industry or firm (as discussed in the previous

section).
Lewis (1963) defines the union-nonunion wage differential (referred to here

as the union wage premium) asI 

(2) r, = (Wx - W I W.

The possible existence and magnitude of the wage differential depend on the

extent to which the union affects the wages of union workers relative to the

wages of nonunion workers. At one extreme the union may, through its bar-

gaining power, merely extract and subsequently share the existing rents of the

firm (in the form of profits) with its members. At the other extreme, the union

may generate rents through its potential adverse effects on labor turnover and

the costs of wage negotiations between management and workers. In reality, a

combination of these two effects would be expected.
The theory is silent on the precise empirical implementation of this notion of

a union wage premium, which is left to individual researchers. This study uses
quantile regression analysis. It enables simultaneously estimating the marginal

effects for different quantiles (where the quantile of interest may be chosen

arbitrarily) of the dependent variable, thus exploring the entire conditional

distribution.
The main advantage here is the semi-parametric nature of the approach,

which relaxes the restrictions on the parameters being constant across the entire

conditional distribution of the dependent variable. A priori, the union wage

premium might be expected to differ across the conditional wage distribution.

For example, unions may be bargaining mainly on behalf of workers at the

lower end of the wage distribution. As noted, this is especially likely in devel-

oping economies, where minimum wage legislation may not always be strictly

adhered to because of the high costs of monitoring. Furthermore, it seems likely

that the returns to education and tenure, for example, would differ across the

wage distribution. For example, education might be thought to be a more

important determinant at higher quantiles than at lower quantiles.1 2

The method has other virtues, as well. Allowing the parameter estimates for

the marginal effects of the explanatory variables to differ across quantiles of the

dependent variable achieves greater robustness to potential heteroscedasticity.
This contrasts with OLS regression analysis, which requires homoscedasticity

11. The union-nonunion wage differential or union wage premium-which is the focus here-is only

one aspect of the economics of unions. For an excellent recent survey of the economics of unions in a

broader context, see Booth (1995). See also Lewis (1963, 1986), Freeman and Medoff (1984), and

Pencavel (1995).
12. This turns out to be the case. An extended version of this article with the full set of results is

available online at www.niels-hugo.dk.
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(indeed, in most of the empirical literature, the presence of homoscedasticity is
merely a maintained hypothesis). Additionally, when the error terms are non-
normal, for instance, quantile regression estimators may be more efficient than
least squares estimators. Furthermore, because the quantile regression objective
function is a weighted sum of absolute deviations, it yields a robust measure of
location. As a consequence, the estimated coefficient vector is not as sensitive to
extreme observations of the dependent variable.

The method, developed by Koenker and Basset (1978), can be formulated as

(3) Yi = XiB00 + uoi = Quante(Y,IXi) = X, 0O

where Quante(YilXi) denotes the Oth conditional quantile of Y given X for
individual i.

In general, the Oth sample quantile (O < 0 < 1) of Y solves

(4) min!=n{ E 0|Yi-X il + E (1-0)|Y,-X|}
1: Y,>X' i:y,<X'P

Rogers (1992) suggests that previous methods used for calculating standard
errors (often done following Koenker and Basset 1982) are inappropriate in the
presence of heteroscedastic errors. The standard errors are therefore boot-
strapped along the lines of Gould (1992, 1997). Additionally, the estimator
incorporates the sample design-that is, it takes into account that workers are
clustered within firms. If clustering is not taken into account, the resulting
standard errors are potentially seriously misleading, especially for finite sample
standard errors like the bootstrap.

IV. ECONOMETRIC ANALYSIS

Because the focus here is the union wage premium, the other results are not
discussed in detail. 13 Although the other results are largely consistent with the
findings in the empirical human capital literature (e.g., significant and positive
returns to education' 4 and positive premiums to employees of larger establish-
ments"), the other variables are considered only as controls here to generate
valid estimates for the union wage premium (the appendix lists the variables and
their definitions).

13. An extended version of this article with the full set of results is available online at www.niels-
hugo.dk.

14. See Psacharopoulos (1985, 1994) for a summary of the results of more than 60 studies on returns
to education.

15. For example, Schaffner (1998) and Velenchik (1997) both find evidence that larger establish-
ments pay higher wages, controlling for other (individual and firm) characteristics.
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Estimation is at the level of individual workers, and firm-level data are then

matched to these workers. Three main models are estimated. The core model

is a stripped down version of the other two, serving as a benchmark of

comparison with the richer models. It allows for a union premium coming

only through individual membership (this is the traditional union wage pre-

mium model widely pursued in the literature). Because of endogeneity con-

cerns with respect to workers' training, this model also excludes the training

variable (and its interactions). An extended intermediate model includes

training variables, and the full model also includes the industry unionization

density for the four industries: food, wood, metal, and textiles and an inter-

action term for union density and training (table 2).16 The full specification

model therefore simultaneously allows for the union wage premium coming

through two distinct channels: individual union membership and, to allow for

a possible spillover effect to nonunion workers, industry union density. In

addition to these three main models, the first model is estimated without the

firm size variable to evaluate its importance for the union premium and to

help explain the seeming discrepancy of the results here with those of Schultz

and Mwabu (1998).
For the quantile regressions, the direct effect from union membership of the

individual is positive and significant only for the bottom 10 percent of the

conditional wage distribution, consistent with the conjecture that unions are

the voice mainly of workers at the lower end of the wage distribution. The

estimated union wage premium for the bottom decile is 41.3 percent

(exp[0.346] - 1) for the core model, 18.1 percent (exp[0.166] - 1) for the

intermediate model, and 16.9 percent (exp[0.156] - 1) for the full specification

model. These are lower than estimates for South Africa reported by Schultz and

Mwabu (1998), who find union premiums at the bottom deciles of 145 percent

for African males and 21 percent for white males.
In addition to the direct effect from individual union membership, there is an

extra union membership effect from training, a finding in line with Booth and

Chatterji (1998) and Booth and others (1999). The limitations of our data set

prevent any causal interpretation of this result, which can be interpreted only as

an association between unions and increased returns to training (from the

worker's perspective). Alternatively, the correlation in the data could be captur-

ing something about the larger differences in wages between trained and

untrained workers in the relatively higher rent industries to which unions are

drawn.
The union density of the industry does not influence wages directly, indicat-

ing the lack of a direct spillover effect to nonunion workers. There does seem

to be an indirect spillover effect, however, coming through training. When the

16. This is also why industry dummy variables are not included, because they would be perfectly

collinear with the industry unionization density variable.
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TABIE 2. Union Wage Premium Estimates

Quantile Regressions OIS Regressions

0.10 0.50 0.90

Coefficient SE Coefficient SE Coefficient SE Coefficient SE

Core model 1. Reduced specification, individual union wage premium and training excluded
from regressions

Individual effect
Union membership 0.346`* 0.120 0.109 0.079 -0.009 0.108 0.056 0.076
R- 0.319 0.294 0.316 0.405

Core niodel ia. Same specification as nmodel I but without the firm-size variable
Individual effect

Union membership 0.443*** 0.103 0.225`* 0.076 0.090 0.087 0.166': 0.072
R 0.293 0.272 0.302 0.375

Intermediate model: reduced specification with individual union uwage premium onlx
Individual effect

Union membership 0.166* 0.097 0.056 0.079 -0.086 0.124 0.025 0.071
Union membership 0.353* 0.225 0.092 0.136 0.046 0.218 0.118 0.130

x training
R2 0.348 0.302 0.322 0.411

Full specification model: both individual and industry union wage premium
Individual effect

Union membership 0.156* 0.086 0.071 0.073 -0.051 0.116 0.014 0.071
Union membership 0.427' 0.229 0.122 0.138 0.028 0.223 0.150 0.130

x training
Industry effect

Union density -0.245 1.069 0.575 0.812 0.384 1.350 0.386 0.8 16
(industry)

Union density 0.739*` 0.344 0.656** 0.328 0.642* 0.420 0.150** 0.130
x training

R2
0.361 0.317 0.328 0.417

*'Significant at the 10 percent level.
>Significant at the 5 percent level.
*'-Significant at the 1 percent level.
Note: Number of observations = 683. R2 is pseudo-R2 for quantile regressions and standard R2

for OL.s regressions. The SEs are bootstrapped using 200 replications, running a clustered bootstrap
(where the clusters are the firms) with the quantile regression run within each draw.

Source: Authors' calculations based on data from Regional Program on Enterprise Development
for Ghana (Wave III 1994).

worker is trained, the degree of unionization in the industry affects individual
wages positively, hinting at unions' bargaining power in extracting some of the
rents from training from the firm and sharing it with members. 17 This effect

17. For unions to bring about higher wages, there must first be some surplus arising from the
employment relationship, and the union must have sufficient bargaining power to induce the firm to
share this surplus in the form of higher wages. It should be noted that unions can also sometimes increase
or decrease this surplus.
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persists at the higher end of the wage distribution as well. The union wage

premium associated with individual union membership decreases slightly

when the industry union density variables are included, hinting at their impor-

tance in modeling the union wage premium in Ghana.

The Olis results are strikingly different from the quantile regression results.

The OLiS estimates indicate the presence of only an indirect aggregate union

premiurn and no direct premium from individual union membership for all

three main models (see table 2). These findings substantiate the importance of

the quantile regression approach as an alternative or a complement to the more

traditional ol s-based analysis.
Our findings correspond to those of Chamberlain (1994) but are even more

pronounced. Chamberlain reports a mean union premium (ois estimate) of 15.8

percent for U.S. manufacturing firms, with a 28.0 percent premium at the

bottom decile of the wage distribution and a 0.3 percent premium at the top

decile, implying that the mean union wage premium is driven primarily by the

bottom decile of the conditional distribution. In the OLS regression here, the

union premium vanishes altogether. The quantile regression reveals that this

happ;ens because only the bottom decile of the conditional distribution receives

a union wage premium.
Schultz and Mwabu (1 998) also find distinct asymmetries across the conditional

distribution of South African wages. Again, however, the results for Ghana are

even more pronounced. In addition to the union wage premium for the bottom

decile, Schultz and Mwabu find a statistically significant union wage premium at

the top decile of the conditional distribution (1 1 percent for Africans and -24

percent for whites), as well as a statistically significant and positive union premium

of 60 percent for the oi,s regressions (for Africans only), which this study does not.

The data in the Shultz and Mwabu study, however, do not allow controlling for

firm size, which may be an important determinant of union placement. Excluding

firm size from the core model of this study (model 1 a in table 2) yields a statistically

significant union wage premium at the median and increases the individual union

premium to almost 56 percent (explO.4431 - l). Doing so also yields a statistically

significant union premium for the OLS regression. Although this may help explain

the discrepancies between the Schultz and Mwabu results and the present results,

that is not to say that the two sets of results would necessarily have been similar

had Schultz and Mwabu had firm-size data in their South Africa dataset. Rather,

the main point is that the union premium may be substantial even after controlling

for firm size, as our results indicate.
Even if firm size is included as an explanatory variable, concerns

remain about the possible selection of workers into unions at the individual

level based on unobservables (ability, motivation). Because union and nonunion

workers have different observable characteristics (see table 1), they might

well have different unobservable characteristics (ability, motivation) as well.

Again, that implies that the results here are more suggestive than explicitly

causal.
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V. CONC LLJSION

This study establishes important associations between wages and individual
union membership and uniOln density at the industry level of manufacturing
workers in Ghana. Findings of distinct asymmetries in the association of union
membership and wages across the conditional wage distribution of workers in
Ghanaian manufacturing are consistent with the expectation that unions bar-
gain mainly on behalf of workers at the lower end of the wage distribution. The
analysis finds evidence of a union premium related to individual union member-
ship and an additional individual union premium coming througlh training,
interpretable as unions promoting training or bargaining and sharing with
members some of the rents obtained by firms. An additional spillover effect to
trained nonunion and union workers comes through the degree of unionization
of the industry interacted with training.

OLS, the workhorse in this line of inquiry, yields strikingly different results:
The union wage premiunm disappears. This highlights the importance of quantile
regression techniques, especially where there is a presumption that the impacts
may differ across the conditional distribution of the dependent variable.
Although this study captures parts of the nonrandom placement of unions at the
aggregate level by including firm size, concerns related to the possible selec-
tion of workers into unions based on unobservable characteristics of individuals
(ability, motivation) remain.

Further research is required to shed additional light on several issues. Is
there a causal relationship, or is the observed positive association between
wages and union membership and union density at the industry level due
simply to a nonrandom placement of unions? Do unions generate the rents
that are subsequently awarded to union members through increased wages
by reducing turnover and wage negotiation cost and increasing productivity,
or do they merely act as the voice of the union members, extracting already
existing rents from firms through their bargaining power, rents that the
workers could not obtain on their own? Although suggestive, the data
limitations of this study do not allow for explicit causal answers to these
questions. Some evidence suggests that union workers are more productive
than their nonunion colleagues in manufacturing in general (Sapsford and
Tzannatos 1993). This appears to be a potentially fruitful avenue for further
research in Ghana.

However, all such efforts are severely handicapped by the lack of data.
Data needs should be considered in the design of future surveys aimed at
collecting matched employer-employee data sets. Getting at the dual caus-
ality with respect to union placement into certain sectors or industries is
data intensive as well. Drawing causal conclusions on the impact of unions
on wages (and productivity, if data were also available) requires panel data
on workers and possibly on firms to allow extracting worker-, firm-, sector-,
or industry-specific effects.
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APPENDIX: RECiRESSION VARIABLES AND SAMPLE Mean CHARACTERISTICS

TABLE A-1. Regression Variables and Their Definitions

Variable Definition

Log(wages) Log of monthly wages of individual

Individual variables
Age Age of individual
Age squared Age of individual squared

Gender dummy variable I if a woman, 0 otherwise

Education
Dummy variables for highest level of education completed (1 if as stated, 0 otherwise;

"no completed education" is the reference group)
Primary Primary education

Middle Middle education

Secondary Secondary school
Vocational Vocational education

Polytechnic Polytechnic or technical education

Professional Professional education
University University

Occupation
Dummy variables for occupation (1 if as stated, 0 otherwise; "production worker"

is the reference group)
Administration Administrative staff

Commercial Commercial and sales staff

Professional Professional staff

Support Support staff

Manager Managerial staff

Tenure (years) Years of tenure in the firm

Tenure squared Years of tenure in the firm squared

Training I if trained in the firm, 0 otherwise

Tenure x training Interaction of tenure and training

Permanent I if permanent contract, 0 otherwise

Permanent x training Interaction of permanent and training

Union membership 1 if member of a union, 0 otherwise

Union membership x training Interaction of union membership and training

Firnl variables
Union density (industry) Share of the firms in an industry with at least

1 unionized worker

Union density x training Interaction of union density and training

Log(firm size) Log of the number of firm employees

Accra 1 if firm is in Accra, 0 otherwise

Note: The reduced core model excludes "training" and "union density" and their interaction

terms, the intermediate model excludes "union density" and their interactions terms, and the full

model includes all the variables.
Source: Authors' model.
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TABLE A-2. Sample Mean Characteristics
Variable Mean SD

Log(wages) 10.590 0.062Age 34.7 0.700Age squared 1331.0 53.176Gender 
0.189 0.025

Individual characteristics
Education

None 0.094 0.018Primary 0.031 0.009Middle 0.490 0.026Secondary 0.123 0.019Vocational 0.126 0.016Polytechnic 0.088 0.016Professional 0.034 0.009University 0.015 0.005
Occupation

Production worker 0.423 0.031Administration 0.130 0.020Commercial 0.067 0.012Professional 0.040 0.009Support 0.122 0.025Nlanager 0.119 0.015Tenure (years) 6.6 0.504Tenure squared 87.8 12.926Training 0.309 0.036Tenure training 2.012 0.279Permanent 0.978 0.009Permanent x training 0.300 0.035Union membership 0.296 0.039Union membership x training 0.083 (.019
Firn characteristics
Log(number of employees) 3.735 0.119Union density x industry 0.289 0.005Union density x training 0.198 0.012Accra 0.616 0.052

Notes: The sample consists of 683 workers. The clustering of workers within firms has beentaken into account in the calculation of SDs.
Sozurce: Authors' calculations based on data from Regional Program on Enterprise Developmentfor Ghana (Wave III 1994).
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Governance Matters III: Governance Indicators
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Six dimensions of governance are estimated covering 199 countries ancd territories forfour periods: 1996, 1998, 2000, and 2002. The indicators are based on several hundred
individual variables measuring perceptions of governance drawn from 25 data sources
constructed by 18 organizations. These individual measures are assigned to categories
capturing key dimensions of governance. An unobserved-components model is used toconstruct six aggregate governance indicators in each of the four periods. Point esti-mates of the dimensions of governance are provided as well as the margins of errors foreach country for the four periods. Methodological issues are also addressed, including
tests for potential biases, and the interpretation and use of the data, given the estimated
margins of errors for the indicators. The data and a Web-based graphical interface are
available online at www.worldbank.org/wbi/governance/govdata2002/index.html.

This article presents estimates of six dimensions of governance for 199 countries
and territories for 1996, 1998, 2000, and 2002 developed in the context of an
ongoing project to measure governance across countries. Section I describes the data
used in developing this round of the governance indicators, which include several
new sources. Data sources used in the earlier studies were updated forward to 2002
and backward to 1996, and previously estimated indicators for 1998 and 2000 were
revised to reflect the new data. The aggregation procedure, described in section II,
provides not only estimates of governance for each country but also measures of the
precision or reliability of these estimates. Although the new data have improved the
precision of the governance indicators, the margins of error remain large relative to
the units in which governance is measured, so that comparisons across countries
and especially over time should be made with caution. Measurement error is not
unique to these indicators but is pervasive among all measures of governance and
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institutional quality. An advantage of the measures used here is that explicit margins

of error reflecting this measurement error can be computed.

Section III examines issues related to the construction and use of the governance

indicators, such as the usefulness of subjective measures of governance relative to

alternatives. It also empirically investigates the importance of ideological biases in

expert assessments of corruption, finding little evidence that they exist. To illustrate

the consequences of the substantial margins of error associated with the governance

indicators, the aid allocation rules proposed for the U.S. government's Millennium

Challenge Account, which rely on these measures, are examined in section IV.

Section V explores the limited evidence available on global trends in governance,

and section VI compares the Control of Corruption indicator estimated here with the

widely used Corruption Perceptions Index produced by Transparency International.

I. MEASURING GOVERNANCE

In this study governance is defined broadly as the traditions and institutions by

which authority in a country is exercised. This includes the process by which

governments are selected and replaced, the capacity of the government to formu-

late and implement sound policies, and the respect of citizens and the state for the

institutions that govern economic and social interactions among them. This defini-

tion guides the construction of the governance indicators for this study.

Governance Clusters

Data on perceptions of governance from a large number of sources are organized

into six clusters corresponding to six dimensions of governance. The first two

clusters are intended to capture the process by which those in authority are selected

and replaced. One cluster, referred to as "voice and accountability," includes

indicators of the political process, civil liberties, and political rights. These indica-

tors measure the extent to which citizens are able to participate in the selection of

governments. This category also includes indicators measuring the independence

of the media, which serves the important monitoring role of holding those in

authority accountable for their actions. The second cluster, "political stability

and absence of violence," combines several indicators measuring perceptions of

the likelihood that the government in power will be destabilized or overthrown by

unconstitutional or violent means. This cluster captures the idea that the quality of

governance is compromised by the likelihood of a wrenching change in govern-

ment that directly affects the continuity of policies and undermines the ability of

citizens to peacefully select and replace those in power.

1. There is some ambiguitv about the normative direction of a few of the suhcomponents this

indicator. For example, a few sources ranik countries such as C.uba and the Democratic Republic of

Korea highly in terms of their political stability, which simply reflects the longevity of the governments

in power.
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The next two clusters summarize indicators of the ability of the government
to formulate and implement sound policies. The "government effectiveness"
cluster combines the quality of public service provision, the quality of thebureaucracy, the competence and independence of the civil service, and thecredibility of the government's commitment to policies. The focus is on inputsthe government needs to produce and implement good policies and deliverpublic goods. The second cluster, "regulatory quality," focuses on the policies
themselves. It includes measures of the incidence of market-unfriendly policies,
such as price controls or inadequate bank supervision, and perceptions of the
burdens imposed by excessive regulation in areas such as foreign trade andbusiness development.

The last two clusters summarize the respect of citizens and the state for theinstitutions that govern their interactions. "Rule of law" includes indicators
that measure how well agents abide by the rules of society. These includeperceptions of the incidence of crime, the effectiveness and predictability ofthe judiciary, and the enforceability of contracts. Together, these indicators
measure a society's success in developing an environment in which fair andpredictable rules form the basis for economic and social interactions and pro-perty rights are protected. The final cluster, "control of corruption," measures
perceptions of corruption, conventionally defined as the exercise of publicpower for private gain. The focus of the various sources differs somewhat,
ranging from the frequency of additional payments needed to get things doneto the effects of corruption on the business environment and 'grand corrup-
tion" in the political arena. Corruption is often a manifestation of a lack ofrespect of both the corrupter (typically a private citizen or firm) and thecorrupted (typically a public official or politician) for the rules that governtheir interactions.

Souirces of Governance Data
Some 250 individual measures from 25 sources produced by 18 different organ-
izations are used in constructing the 2002 indicators (table 1; further details oneach source and on how questions from each source were assigned to the sixgovernance clusters are available online at www.worldbank.org/wbi/governance/
govdata2002/index.html). These organizations include international organiza-
tions, political and business risk-rating agencies, think tanks, and nongovernmen-
tal organizations. Six new data sources are included in 2002: Afrobarometer, asurvey of individuals in 12 African countries; Reporters without Borders, anassessment of press freedoms compiled by an international journalist organization;
Human Rights, a numerical coding of assessments of certain dimensions ofhuman rights as reported by the U.S. State Department and Amnesty International
(first reported in Cingranelli and Richards 2001 and subsequently updated andexpanded by Craig Webster); World Markets Online, a commercial risk-rating
agency; Voice of the People, a citizen survey sponsored by Gallup International;
and the World Bank's Country Policy and Institutional Assessment (CPIA),



TABLL I Sources of Governance Data
Availability

Country

Source Publication Code Type coverage' Represenitative 1996 1998 2000 2002

Afrobarometer Afroharometcr Survey AFR Survey 12 x

Business Environment Business Risk Service BRI Poll 50 x x x x

Risk Intelligence
Business Environment Qualitative Risk Mlcasure QLMN Poll 115 x x x N x

Risk Intelligence
Columbia Univcrsitv State Capacity Project CDU Poll 98 x x x

Economist Intelligencc UnIit Country Risk Service Elt! Poll 11 5 x x x x

European Bank for Reconstruction Transition Report EBR Poll 26 x x x x

and Redevelopment

Freedom House Nations in Transition FEIT Poll 27 x x x x

Freedom House Freedom in the World FRH Poll 192 x x x x N

Gallup International Gallip Millenniuiim Survey GMS S 60 x

Gallup International 50th Anniversary Survey GALLUP Survey 44 N

Gallup International Voice of the People Survey GAL Survey 46 x

Heritage Foundation/ Economic Freedom Index HER Poll 161 x x x x x

Wallstrect Journal
Institute for Mlanagement World Competitiveness WCY Survey 49 x x x x

and Development Yearbook

Latinobarometro Latinobarometro Surveys LBO Sul-vey 17 x x x

Political Risk Services International Country Risk Guide PRS Poll 140 x x x x x

PriceWatcrhouseCoopers Opacity Index PWC Survey 35 x

Reporters Without Borders Reporters Without Borders RSF Poll 138 x x

Global Insight's DRI Country Risk Review DRI Poll IlI x x x x x

NMcGiraw-Hill

State Dcpartmiient/ HIuman Rights Report HUM Poll 159 x x x x x

Amensty International
World Bank Business Environmenit and BPS Survey 18 x x

Enterprise Performance Survey

World Bank World Business Environment Survey WBS Survev 81 x x x

World Bank Country Policy and Institutional CPIA Poll 136 x x x x

Assessments

World Economic Forum Global Competitiveness Report GCS Survey 75 x x x x

World Economic Forum Africa C(ompetitiveness Report GCSA Survey 23 x

World Mlarkets Research Center World Markets Oninie WlIO Poll 186 x x

'Countries included in the most recently available version of source.
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an assessment of country performance constructed by World Bank country
economists.

Two of the new sources are also available for earlier years (Human Rights
and CPIA). To improve the comparability of the governance indicators over time,indicators for 1998 and 2000 were revised to incorporate these sources. Twominor sources used in the past and no longer available were discarded.3 Forconvenience the revised indicators are referred to as indicators for 1998
and 2000, even though the measures are based on data for a two-year period
(1997-98 and 2000-01). A subset of indicators is also available for 1996. These
were used to construct new aggregate governance indicators for 1996.

Two categories of sources are used: polls of experts and surveys of business-
people or citizens. The choice between polls and surveys involves tradeoffs
between cross-country comparability and firsthand knowledge of local con-
ditions.' Polls of experts are designed to provide comparable results across
countries through elaborate benchmarking. However, their reliability dependson the ability of a small group of experts to provide accurate assessments ofthe governance dimensions being measured.5 Surveys typically draw on theresponses of large numbers of respondents with direct knowledge of local
conditions. However, to the extent that ostensibly identical survey questions
are interpreted differently by respondents with different cultural or socioeco-
nomic backgrounds, it can be difficult to make cross-country comparisons. 6

How representative the sources are of the world as a whole is also important.
A number of sources cover a large sample of developed and developing eco-
nomies, whereas others cover very narrowly focused samples. Many of the
poorest and smallest countries tend not to be covered by commercially oriented

2. Transparency International's Corruption Perceptions Index (cr1) is not used as a component of ouraggregate corruption indicator because the (-PI is itself an aggregate of sources that are already included inthe corruption indicator constructed here.
3. These are the Central Euiropean Econoromic Retviewu, which rated a sample of transition economiesand ceased publication after our only use of this source in the 1997/98 indicators, and the Political andEconomic Risk Consultancy, which has also discontinued its rating of a small number of Asian eco-nomies. Dropping these sources does not affect country coverage, and it makes the aggregate indicatorsmore comparable over time.
4. For a more detailed discussion of the advantages and disadvantages of polls of experts relative tosurveys of market participants, see Kaufmann and others 1999b, 2002, and Kaufmann and Kraav 2002.5. Most of the polls of experts cover large groups of raters. For example, the Economist IntelligenceUnit, based in London, draws on the views of a worldwide network of correspondents for its assessments,as does Freedom House, which is based in New York, and Reporters without Borders, based in France.Other polls of experts have a narrower institutional affiliation for their respondents. For example theEuropeani Bank for Reconstruction and Development Transition Report ratings are based primarily onthe assessments of its staff in London, and the State Department component of our Human Rightsmeasure reflects the views of Ul.S. State Department employees.

6. The three main sources of firm-level survev data (the Geneva-based World Economic Forum'sGlobal Comipetitiveness Report, the Lausanne-based Institute for Mvanagement Development's WorldCompetitiveness Yearbook, and the Washington-based World Bank's Business Environment Surveys)interview primarily domestic rather than foreign-owned firms in the countries thev cover.
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polls because they are relatively unattractive to foreign investors. Because there

is a strong positive association across countries between governance and per

capita incomes, this difference between sources makes it difficult a priori to

compare indicators from sources that cover sets of countries with very different

income levels. Similarly, there may be regional differences in governance that

hamper simple comparisons across sources. For example, it is difficult to com-

pare a governance rating based only on transition economies with one based on

a broad set of countries. As discussed in Kaufmann and others (1999a), the

methodology used here to construct aggregate governance indicators takes these

differences in country coverage into account, transforming the data from indi-

vidual sources into common units for aggregation across sources. Table 1

identifies whether sources are considered representative or nonrepresentative.

Aggregation Methodology

Implicit in how the data have been organized is the view that within each cluster

each indicator measures a similar underlying basic concept of governance. There

are considerable benefits from combining related indicators into an aggregate

governance indicator for each cluster. First, the aggregate indicators span a

much larger set of countries than any individual source, permitting comparisons

of governance across a broader set of countries. Second, aggregate indicators

can provide more precise measures of governance. Third, it is possible to

construct quantitative measures of the precision (and thus margins of error) of

both the aggregate governance estimates for each country and their components.

An extension of the standard unobserved-components model is used to combine

the component indicators of each governance cluster into an aggregate governance

indicator. The model expresses the observed data in each cluster as a linear

function of the unobserved common component of governance, plus a disturbance

term capturing perception errors or sampling variation in each indicator.7 Thus the

observed score of country j on indicator k, y(j,k), is assumed to be a linear function

of unobserved governance, g(j), and a disturbance term, E(j,k):

(1) y(j,k) = (k) + 0(k) [g(j) + (j, k)],

where a(k) and P(k) are unknown parameters that map unobserved governance g(j)

into the observed data y(j,k). As a choice of units, g(j) is assumed to be a random

variable with mean zero and variance one. The error term is assumed to follow a

normal distribution with zero mean and the same variance across countries but

a different variance across indicators: E[F(i,k)2 ] = (r2E(k). Finally, the errors are

assumed to be independent across sources: E[e(j,k) e(j,l)] 0 for 1 different

7. The same methodology was used to construct previous versions of indicators; for detail,

see Kaufmann and others (1999a). Unobserved components models were pioneered in economics by

Goldberger (1972), and the closely related hierarchical and empirical Bayes models in statistics hy Efron

and Morris (1971, 1972).
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from k. This imposes the identifying assumption that the only reason two sources
might be correlated is that both are measuring the same underlying unobserved
governance dimension.8

The disturbance term F(j,k) captures two sources of uncertainty in the rela-
tionship between true governance and the observed indicators. First, the parti-
cular aspect of governance covered by indicator k is imperfectly measured in
each country, reflecting either perception errors on the part of experts (in the
case of polls), or sampling variation (in the case of survevs). Second, the
relationship between the concept measured by indicator k and the correspond-
ing broader aspect of governance may be imperfect. For example, even if the
aspect of corruption covered by indicator k (such as the prevalence of "improper
practices") is perfectly measured, it may be a noisy indicator of corruption if
there are differences across countries in what are considered to be "improper
practices." Both sources of uncertainty are reflected in the indicator-specific
variance of the error term, u (k).

The estimate of governance for a country produced by the unobserved-
components model is the mean of the distribution of unobserved governance
conditional on the K(j) observed data points for that country. This conditional
mean is the following weighted average of appropriately rescaled scores of each
component indicator:

(2) E[g(j) Iy(jjl), . .. , y(j, K(j))] = Ski) w(k) - [(y(j,k) - ot(k))/O(k)],

where the weights applied to each source k,

w(k) = cr,(k)-2/[l + yK=', (r,(k)-2]

are inversely proportional to the variance of the error term of that source.
Precision weighting results in efficiency gains relative to the alternative of
simply averaging rescaled scores from each source for each country. The stand-
ard deviation of this conditional distribution is also reported as an indicator of
the confidence in this estimate:

(3) SD[g(j)Iy(,1). y(j,K(i))] (I +ZK>)(u(k) )

8. For some pairs of sources, this assumption may not be literally true. For example, it will beviolated if different risk-rating agencies base their assessments on the assessments of other agencies
included in the sample. To the best of our knowledge, we have excluded any source of governancedata found to be explicitly based on another one of our sources. Nevertheless, the possibility of correlated
errors remains. The main consequence would be that our standard errors will be biased downward, seeKaufmann and others (1999a) for an example. This underscores the importance of caution in comparing
governance estimates across countries and over time.
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This standard deviation is declining in the number of individual indicators in

which a particular country appears and increasing in the variance of the dis-

turbance term on each of these indicators.
The assumptions of the unobserved-components model ensure that the distribu-

tion of governance in each country is normal, conditional on the data for that

country. Therefore, these conditional means and standard deviations for each coun-

try have a natural interpretation: there is a 90 percent probability that the true level of

governance in a country is in an interval of plus or minus 1.64 times the reported

standard deviation centered on the point estimate itself. This range is referred to as a

90 percent confidence interval around the estimate of governance for a country. 9

Implementing his approach requires estimates of all the unknown survey-

specific parameters, ot(k), 3(k), and a 2 (k). These are computed in a two-stage

procedure. In the first stage, maximum likelihood methods are applied, using

only the representative sources to retrieve the parameters for each governance

cluster. This is a standard application of the unobserved-components model.

The many nonrepresentative sources cannot be included in the first stage of the

estimation procedure because the distribution of unobserved governance in the

subset of countries covered by these surveys is not the same as that in the world

as a whole. As a result, for these sources governance in the countries covered by

these surveys cannot be assumed to follow a standard normal distribution, as is

required by the maximum likelihood procedure.
The parameters of the nonrepresentative sources are obtained in the second

stage of the procedure. In this stage the preliminary estimates of governance based

only on representative sources are treated as an observable proxy for governance,

and the parameters of interest for the nonrepresentative sources are obtained

by regressing these indicators on observable governance (directly estimating

equation 1).1° All the estimated parameters of the unobserved-components

model are then used to construct a final set of estimates of governance.

The resulting estimates have an expected value across countries of zero and a

standard deviation across countries of one. Due to sampling variability, this will

not be exactly true for any individual governance indicator in any period. To

avoid confusion about the units of the governance indicators, the estimates of

governance are rescaled by subtracting the mean across countries and dividing

by the standard deviation across countries for each indicator, so that each

indicator has a mean of zero and a standard deviation of one in each period.

9. This is a slight abuse of terminology, because these are not confidence intervals in the usual sense

of a stochastically varying interval centered around a fixed unknown parameter. Rather, governance is

treated as a random variable, and the 90 percent confidence interval is simply the 5th and 95th percentiles

of the conditional distribution of governance, given the observed data.

10. Getting consistent estimates of the parameters of the nonrepresentative sources requires adjust-

ment for attenuation bias caused by the fact that the observable proxy for governance is a noisy indicator

of true governance. Fortunately, the information on the standard errors associated with the governance

estimates obtained in the first stage can be used to do this.
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It is also important to note the assumption that the distribution of unob-
served governance is the same in every period. In particular, this imposes the
restriction that the mean or world average of governance is the same in each
period. As a result, the indicators are not informative about global trends
in governance (see section V), although they are informative about changes in
countries' relative positions over time.

II. GOVERNANCE INDICATORS FOR 1996, 1998, 2000, AND 2002

This section presents aggregate governance indicators for the six indicators for
all four periods and also examines changes in the indicators over time. The data
are available online at www.worldbank.org/wbi/governance/govdata2002/
index.html.

Levels of Governance Worldwide

The governance estimates are normally distributed with a mean of zero and a
standard deviation of one in each period, implying that virtually all scores lie
between -2.5 and 2.5 (higher scores indicate better outcomes). As discussed,
this also implies that the aggregate estimates convey no information about
global trends in governance. They are, however, informative about changes in
countries' relative positions over time.

The voice and accountability indicator covers 199 countries for 2002,
the largest set among the six indicators (table 2).11 Four indicators cover
195 countries, and one, political stability, covers 186 countries. Over time, there
has been a steady increase in the number of countries covered by each indicator.
The number of data sources has increased as well, raising the median number of
sources available per country, which ranges from six to eight in 2002 compared
with four to six in 1996. The proportion of countries in the sample with govern-
ance estimates based on only one source has declined considerably, from an
average of 15 percent in 1996 to 10 percent in 2002. Because the 2002 indicators
now cover virtually all countries in the world, no major improvements in country
coverage are expected in the future.

An important consequence of this expanded data availability is that the
standard errors for the governance indicators have declined. In 1996 the average
of the standard errors ranged from 0.26 to 0.39, whereas in 2002 they ranged
from 0.19 to 0.27 (see table 2). Moreover, the average standard errors for the
revised 1998 and 2000 indicators are also lower than the previous estimates,
again reflecting the incorporation of more data for more countries. These

11. A few of the entities covered by the indicators are not independent states (French Guyana; Hong
Kong, China; Martinique; Puerto Rico; and West Bank and Gaza). A handful of very small independent
principalities (Andorra, Monaco, and San Marino) are also included. For convenience, all 199 entities are
referred to as countries.
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TABLE 2. Summary Statistics on Governance Indicators

Voice and Political Government Regulatory Rule of Control of

Year accountability stability effectiveness quality law corruption Overalla

Number of countries
1996 192 165 180 182 167 151 173

1998 192 166 184 185 186 184 183

2000 192 166 185 186 186 185 183

2002 199 186 195 195 195 195 194

Median number of sources per country

1996 4 4 4 4 6 4 4

1998 4 4 4 4 7 5 5

2000 5 6 5 4 8 6 6

2002 7 6 6 6 8 7 7

Proportion of countries tvith only one data source

1996 0.15 0.13 0.21 0.15 0.07 0.18 0.15

1998 0.14 0.10 0.19 0.13 0.11 0.18 0.14

2000 0.14 0.06 0.18 0.13 0.10 0.17 0.13

2002 0.10 0.11 0.10 0.10 0.10 0.10 0.10

Average standard error
1996 0.26 0.39 0.28 0.34 0.26 0.29 0.30

1998 0.25 0.32 0.30 0.34 0.25 0.25 0.28

2000 0.25 0.33 0.27 0.35 0.22 0.26 0.28

2002 0.21 0.27 0.22 0.22 0.19 0.21 0.22

'A simple average of the six indicators.

Source: Authors' calculations based on sources listed in table 1.

declines in margins of error illustrate the benefits to precision from constructing

composite indicators based on as much information as possible.
Despite these improvements the margins of error associated with estimates of

governance remain substantial relative to the units in which governance is mea-

sured. This is illustrated by plotting countries in ascending order according to

their point estimates of two selected dimensions of governance in 2002 on the

x axis and according to estimates of governance and the associated 90 percent

confidence interval described above on the y axis for each indicator (figure 1).

The confidence intervals vary across countries because countries appear in differ-

ent numbers of sources with different levels of precision and are large relative to

the units in which governance is measured. This point is emphasized by the

horizontal lines in figure 1, which delineate the quartiles of the distribution of

governance estimates. Even though the differences between countries in the

bottom and top quartiles are substantial, the number of countries that have 90

percent confidence intervals that lie entirely within a given quartile is not large.

Thus many of the small differences in estimates of governance across coun-

tries are not likely to be statistically significant. For many applications it is

therefore more useful to focus on the range of possible governance values for

each country (as summarized in the 90 percent confidence intervals shown in

figure 1) than on the point estimates. For two countries at opposite ends of the
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FIGURE 1. Selected Aggregate Indicators of Governance, 2002
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scale of governance whose 90 percent confidence intervals do not overlap at all,
it is clear that differences in governance between them are significant. For pairs
of countries that are closer together and whose 90 percent confidence intervals
overlap, the significance of estimated differences in governance is less clear.
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Differences across countries in the margins of error associated with govern-

ance estimates are due to cross-country differences in the number of sources per

country and differences in the precision of the sources in which each country

appears. As equation 3 shows, the precision of governance estimates increases

with the number and precision of sources. Across countries the standard error of

the governance estimate for a country declines at the rate of the inverse of the

square root of the number of sources, consistent with the assumption that errors

are uncorrelated across sources. In practice, this means that a 90 percent

confidence interval for a country with only one source will be roughly twice

as large as the 90 percent confidence interval for a country appearing in the

median number of seven sources.

On the precision of sources, recall that for each source the variance of the

error with which it measures the unobserved true level of governance is esti-

mated and the inverse of these estimated variances is used to weight sources

when constructing the aggregate score for each country. This means that more

precise sources (in the sense of providing less noisy signals of governance)

receive more weight in the aggregate indicators, minimizing the variance in

the estimates of governance for each country. There is considerable variation

in the weights assigned to different sources (reflecting substantial differences in

the estimated precision of each source),"2 and these differences are reflected

in the differences in the margins of error associated with governance scores for

each country. Table 3 summarizes the weights applied to each source for a

hypothetical country appearing in all sources in constructing the corresponding

aggregate indicator. The weights for a country appearing in a subset of sources

would be proportional to the ones reported for those sources.

Changes over Time in Estimates of Governance

The observed change in governance for a given country between two points in

time can be attributed to four factors: changes in the perceptions of governance

recorded in the underlying sources available in both periods, changes in the

weights applied to different sources in each period, changes to the set of sources

for a country, and the addition of new countries to the aggregate indicator that

systematically rate better or worse than the country in question (recall that

indicators measure only countries' relative positions).

Changes in scores assigned to countries by underlying sources is the clearest

reason for changes in governance for a country over time. Interpreting changes

due to the other three reasons is more difficult and involves tradeoffs. Consider

the reweighting of sources that occurs from year to year as the observed

12. In estimating the unobserved components model, the estimated precision of each source reflects

the extent to which that source is correlated with other sources. In the empirical framework, errors are

assumed to be uncorrelated across sources. As a result, sources that tend to be highly correlated with

other sources are more informative, and hence have lower error variances, than sources that tend to be

only xveaklv correlated with other sources.



Kanifozann, Kraay, and Mastruzzi 265

correlations among sources change. The reweighting ensures the most precise
estimates of the level of governance for each year, but some of the changes over
time for a given country will reflect this reweighting rather than changes in the
underlying indicators. However, these changes in weights account for only a
small fraction of the variance of changes in governance estimates on average
(Kaufmann and others 2002).

There are also tradeoffs in interpreting the changes in governance estimates
from the addition of new sources for a country. Adding new data sources
improves the precision of estimates of governance in a country at a single point
in time. However, if the new sources rate a country significantly differently from
existing sources, this can result in changes in estimates of governance that reflect
the inclusion of new information on the previous period rather than actual
changes in governance. To reduce the effects of this source of variation in
governance estimates and to improve the precision of estimates for past years,
previous indicators have been recalculated incorporating all the data used for this
analysis. Nevertheless, the 2002 indicators also reflect the information embodied
in a few new sources relative to 2000 and previous periods, and this provides a
further reason why changes over time should be interpreted with caution. i

Bias resulting from the addition of new countries to the aggregate indicator
can be removed from comparisons of governance estimates over time by limiting
such comparisons to changes in countries' percentile ranks for the same set of
countries for both periods. This procedure is a useful robustness check when
considering changes over time in a specific country or set of countries. In
practice, however, this source of bias is relatively small, especially when com-
paring 2002 with 2000, because there are now only small changes in the number
of countries covered between these two periods.

A final issue concerns the statistical significance of observed changes in the
aggregate indicators. The basic observation is that changes in the estimates of
governance tend to be small relative to the cross-country differences in levels
of governance. It is difficult to be more precise about the statistical significance
of changes in governance because of the aggregation procedure. For each period
the aggregation procedure summarizes knowledge about governance in a given
country in terms of the distribution of unobserved governance conditional on
the data for that country. The mean of this conditional distribution is used as
the best estimate of the level of governance in a country, and the standard
deviation of this distribution is used to summarize the precision of the know-
ledge about governance for that country. However, when the aggregation
procedure is repeated in successive periods, no information is produced about
the joint distribution of governance in successive periods. Without this joint

13. On the Web site displaying the data (www.worldhank.org/wbi/governance/govdata2002/
index.html), users may identify the sources of governance data used for each country, indicator, and
period.
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TABLE 3. Weights Used to Aggregate Governance Indicators

Voice and accountability Political stability Government effectiveness

1996 1998 2000 2002 1996 1998 2000 2002 1996 1998 2000 2002

Representative sources
CDU - - 0.03 0.04 - - 0.07 0.09 - - 0.07 0.05

DRI - - - - 0.25 0.17 0.19 0.14 0.08 0.07 0.12 0.07
EIU 0.31 0.12 0.09 0.18 0.13 0.14 0.23 0.21 0.19 0.18 0.20 0.21
FRH 0.14 0.22 0.14 0.12 - - - - - - - -
HER - - - - - - - - - - - -

HUM 0.05 0.10 0.06 0.04 0.10 0.10 0.08 0.04 - - - -

PRS 0.09 0.14 0.14 0.07 0.09 0.25 0.07 0.07 0.05 0.02 0.07 0.05

RSF - - - 0.02 - - - - - - - -

WBS - 0.01 0.00 - - 0.07 0.01 - - 0.06 0.03 -

WMO - - - 0.06 - - - 0.17 - - - 0.13

Nonrepresentative sources
AFR - - - 0.01 - - - - - - - 0.01
BPS - - - - - - - - - - - 0.01

BRI - - - - 0.22 0.10 0.12 0.11 0.09 0.06 0.08 0.06
EBR - - - - - - - - - - - -

FHT 0.30 0.37 0.49 0.39 - - - - 0.31 0.15 0.12 0.24
GAL - - - 0.01 - - - - - - - -

GCS - - - 0.02 0.13 0.07 0.04 0.05 0.06 0.09 0.09 0.06

GCSA - - - - - 0.04 - - - 0.15 - -

GMS - - 0.02 - - - 0.01 - - - 0.00 -

LOB 0.08 - - 0.01 - - - 0.03 0.00 - - 0.01

OPF - - - - - - - - - - - -
PIA - - - - - - - - 0.13 0.15 0.12 0.06

QLM - - - - - - - - - - - -

WCY 0.01 0.00 0.01 0.01 - - 0.13 0.06 0.05 0.04 0.06 0.04

- not available.
Note: See table 1 for source codes. The weights used in constructing the aggregate governance

indicators correspond to those that would be applied for a hypothetical country appearing in all
of the available sources for that indicator. The weights are proportional to the inverse of the
variance of the estimate of measurement error for each source (see discussion in text). For a country
appearing in fewer sources, the relative weights applied to each source will be the same as the
relative weights implicit in this table.

Source: Authors' calculations based on sources listed in table 1.

distribution, precise probabilistic statements cannot be made about changes in

governance over time.1 4

Instead, a useful rule of thumb is to focus on changes in governance for

countries in which the 90 percent confidence intervals in the two periods do not

overlap. This can be illustrated by plotting the 2002 score on the x axis and the

14. Extensions of the aggregation procedure along the lines of dynamic unobserved component

models could in principle provide information about the joint distribution of governance over time. We

have not yet attempted to implement this idea with our data.
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Regulatory quality Rule of law Control of corruption

1996 1998 2000 2002 1996 1998 2000 2002 1996 1998 2000 2002

- - - - - - 0.03 0.03 - - 0.08 0.06
0.09 0.08 0.23 0.03 0.03 0.06 0.08 0.09 0.09 0.05 0.09 0.06
0.23 - - 0.21 0.34 0.08 0.06 0.20 0.24 0.07 0.11 0.12

0.10 0.05 0.09 0.06 0.05 0.08 0.07 0.08 - - - -
- - - - 0.02 0.02 0.02 0.01 - - - -

0.03 0.03 0.06 0.09 0.03 0.04 0.03 0.02 0.05 0.01 0.03 0.03

- 0.00 0.01 - - 0.05 0.02 - - 0.05 0.07 -
- - - 0.26 - - - 0.11 - - - 0.09

- - - - - - - - 0.02
- - - 0.00 - - - 0.00 - - 0.08 0.01
- - - - 0.08 0.06 0.09 0.06 0.03 0.01 0.01 0.01

0.07 0.23 0.06 0.11 - - - - - - - -
- - - - 0.16 0.17 0.27 0.13 - 0.18 0.23 0.22
- - - - - - - 0.01 - - - -

0.14 0.19 0.09 0.04 0.07 0.10 0.14 0.07 0.09 0.12 0.10 0.06
- 0.15 - - - 0.00 - - - 0.17 - -
- - - - - - 0.00 - - 0.04 0.02 -
_ _ _ _ 0.00 - 0.00 - - - - 0.06

0.08 0.08 0.21 0.07 - 0.11 0.10 0.04 - 0.11 0.08 0.04
- - - - 0.11 0.12 - 0.07 0.10 0.10 - 0.11

0.21 0.16 0.20 0.10 0.10 0.08 0.08 0.06 0.36 0.07 0.09 0.08

2000 score on the y axis and by drawing the 45° line that distinguishes countries
with declines in the quality of governance from countries with improvements in
governance (figure 2). Countries with large changes in governance relative to
their margins of error in each period are highlighted, and the 90 percent
confidence intervals in each period is indicated by vertical and horizontal
lines. The score for each country that appears in the 2002 indicators but not
in the 2000 indicators is plotted along the 450 line, giving a visual summary of
the distribution of governance among the countries added to the sample in
2002.

The number of countries with large changes in governance over this brief
period is quite small. This is not surprising given the short period under
consideration and the gradual nature of most changes in governance. Many of
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FIGURE 2. Changes Over Time in Selected Governance Estimates, 2000 to 2002

Rule of Law
8o 3-
C4C
N

.C

e 2 |

-3 -2 G . .1 2 3
Governance rating 2002

-2 -

-3 -

Political stability and absence of violence

CO3

2 UA

.*
AG

K

-3 1 ~1.2 3

o *NM ~~~~~~Governance rating 2002

-2-

-3

Note: Highlighted countries are those in which the 90 percent confidence intervals in the two

periods do not overlap. The corresponding confidence intervals in 2000 and 2002 are indicated as

vertical and horizontal bars. The 45° line demarcates the difference between countries showing

declines in governance (above the line) and those showing improvements (below the line).

Source: Authors' calculations based on sources listed in table 1.



Kaufmann, Kraay, and Mastruzzi 269

the changes are understandable in light of events over these two years. For
example, Argentina's recent financial crisis is reflected in strong declines in
perceptions of governance across the board. Similarly, the recent turmoil in
Zimbabwe is associated with a sharp decline in perceptions of the rule of law.
For the United States, declines in political stability and absence of violence
reflect heightened concerns about terrorism in the aftermath of the terrorist
attacks of September 11, 2001. In Sri Lanka reductions in sectarian violence
drive an improved score in this category.

The reasons for some of the other changes highlighted in figure 2 are less
obvious. These are examined in more detail by tallying the number of sources
available in both periods that move in the same or opposite direction as the
aggregate indicator or that register no change (table 4). The overall rate of
agreement between changes in the sources and the direction of change in the
aggregate indicator is calculated as the agreement ratio (the ratio of number of
agreements to the total number of changes in both directions).

The agreement ratio is quite high for countries with large changes in govern-
ance, with an average across all countries and indicators of 0.79. This provides
some confidence that for countries with large changes in governance estimates,
the changes are driven primarily by changes in underlying sources. For only four
countries is the agreement ratio less than one-half-Belarus and Iraq for
regulatory quality and Madagascar and West Bank and Gaza for control of
corruption. Belarus's surprisingly high score in 2002 is driven primarily by the
very strong responses from firms in the Business Environment and Enterprise
Performance Survey. Iraq illustrates an unusual case in which the reweighting of
sources has a substantial effect on changes over time. In both periods Iraq has
one of the worst scores in the world, so the large change in its score reflects no
real improvement during the period but rather the much lower weight assigned
to the source that rated Iraq highest in 2002. For control of corruption the large
improvement observed in Madagascar and the large decline in West Bank and
Gaza are both driven entirely by changes in the set of sources in which these
countries appear. Madagascar appears in one new source that rates it highly
(World Markets Online), and it does not appear in the 2002 version of the State
Capacity Project, which gave it a poor score in 2000. West Bank and Gaza fares
well on the World Business Environment Survey in 2000, a source that is not
available in 2002, and scores poorly on the only source available for 2002,
World Markets Online.

Unlike these large changes in governance, which reflect primarily changes in
the underlying sources, the majority of smaller changes reflect a combination of
all four reasons for variation discussed. For the remaining smaller changes in
governance between 2000 and 2002 not reported in table 4, the average agree-
ment ratio across all countries ranges from 0.57 to 0.64 for the six indicators,
substantially lower than the agreement ratio for large changes. This suggests
a need for greater caution in interpreting the small changes in governance
estimates typical from one period to the next. Although changes over longer
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TABLE 4. Large Changes in Governance Estimates, 2000 to 2002

Governance Sources available Changes in sources

score in both periodsa between 2000 and 2002

Indicators and
countries 2002 2000 Agree No change Disagree ratio Added Dropped

Voice and accountability
Sierra Leone -0.57 -1.36 2 2 0 1.00 2 0

Political stability
Sri Lanka -0.90 -1.80 3 0 3 0.50 1 0

Namibia 0.46 -0.72 3 0 1 0.75 3 1

Argentina -0.74 0.46 7 0 1 0.88 2 1

C6te d'lvoire -2.04 -0.88 3 0 1 0.75 2 1

Georgia -1.90 -0.85 3 0 0 1.00 1 2

Israel -1.35 -0.47 4 0 3 0.57 1 0

Kyrgyz Republic -1.21 -0.03 1 1 0 1.00 1 1

United States 0.34 1.26 5 1 1 0.83 1 2

Venezuela -1.20 -0.48 4 1 2 0.67 3 1

Government effectiveness
Dominica 0.32 -0.86 1 0 0 1.00 1 0

Argentina -0.49 0.30 7 1 0 1.00 1 1

Egypt, Arab Rep. -0.32 0.35 4 2 1 0.80 1 1

Gambia, The -0.81 0.25 1 0 1 0.50 2 0

Tunisia 0.65 1.32 4 0 1 0.80 1 1

Regulatory quality
Afghanistan -1.82 -3.57 1 0 0 1.00 1 0

Belarus -1.67 -2.65 1 1 2 0.33 3 1

Iraq -2.31 -3.36 0 0 3 0.00 2 0

Moldova 0.80 0.14 5 0 0 1.00 3 1

Russian Federation -0.30 -1.55 6 0 1 0.86 3 1

Congo, Dem. Rep. -1.77 -2.87 3 0 0 1.00 1 1

Argentina -0.84 0.44 5 0 1 0.83 2 1

Bangladesh -1.05 -0.02 2 2 0 1.00 3 1

Cameroon -0.88 0.12 3 1 0 1.00 2 1

El Salvador 0.04 1.12 2 1 1 0.67 2 1

Zambia -0.60 0.43 3 0 1 0.75 2 1

Rule of law
Samoa 0.94 -0.14 1 0 0 1.00 1 0

Argentina -0.73 0.18 8 1 2 0.80 2 4

Cote d'lvoire -1.21 -0.53 2 3 1 0.67 2 1

Georgia -1.17 -0.56 4 3 0 1.00 2 2

Namibia 0.45 1.21 2 3 1 0.67 2 1

Zimbabwe -1.33 -0.73 6 2 0 1.00 1 0

Control of corruption
Madagascar 0.14 -0.80 0 1 1 0.00 1 2

Belarus -0.78 -0.07 4 1 0 1.00 1 2

Malawi -0.91 -0.22 2 2 0 1.00 2 2

Namibia 0.21 1.16 3 0 1 0.75 4 1

West Bank and Gaza -0.99 0.76 0 0 0 - 1 1

Average 3.11 0.78 0.81 0.79 1.78 1.00

- not available.

Note: Sources of changes in estimates of governance between 2000 and 2002 for each country for which
the 90 percent confidence intervals for the level of governance in the two periods do not overlap.

aThe number of individual sources that agree or disagree with the direction of change of the aggregate

indicator.
Source: Authors' calculations based on sources listed in table 1.
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periods of time, such as from 1996 to 2002, would be expected to be more
informative, this is partly offset by the larger changes in the composition of the
sources between the periods.

III. USE OF PERCEPTIONS-BASED SOURCES AND
POTENTIAL IDEOLOGICAL BIAS

The construction of the aggregate governance indicators described herein relies
exclusively on subjective, perceptions-based measures of governance. For many
of the key dimensions of governance, such as corruption or the confidence that
property rights are protected, objective data are almost by definition impossible
to obtain, so there are few alternatives to subjective data.

Why Perceptions-Based Meastires Are Used

Consider corruption. As an illegal activity, there are no direct measures of its
prevalence. Various indirect measures are possible, but none are without diffi-
culty. For example, relying on the frequency of references to corruption in the
media will reflect not only the prevalence of corruption but also the freedom
and objectivity of the press. Similarly, trials for corruption will reflect the
competence and independence of the police and the judicial system and not
exclusively the prevalence of corruption. Recently, a few studies have attempted
to assess corruption by looking for patterns in objective data that can only be
consistent with corruption, such as variations in the procurement prices paid for
homogeneous medical inputs across hospitals in Buenos Aires (Di Tella and
Shargrodsky 2003) and gaps between existing stocks of public infrastructure
and past infrastructure spending across Italy (Golden and Picci 2003). Though
interesting, such exercises have enormous data requirements, and cross-country
measures of corruption based on this idea are unavailable.' 5

Objective measures may be available for some other dimensions of govern-
ance, but they are not without weaknesses. Objective data on elections can be
used to measure democratic participation. But there is considerable variation
across countries in the extent to which election outcomes reflect the will of
voters. Measuring the extent to which elections are subverted, whether through
intimidation or manipulation of results, returns quickly to the realm of percep-
tions-based data. This is just one example of the important distinction between
de jure and de facto situations regarding governance. Countries may have
extensive formal protections of property rights but little or no enforcement.

15. Furthermore, these within-country measures based on prices, assets, and expenditure patterns are
typically a proxy of the combined effect of the extent of mismanagement, inefficiency, and corruption.
Disentangling the pure effect of corruption is far from simple.
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For example, most countries now have formal independent anticorruption

commissions or agencies, but their effectiveness varies greatly.

Subjective perceptions of governance often matter as much as the legal

reality. For example, Hellman and Kaufmann (2004) develop a measure of

"crony bias" or unequal influence across firms based on firms' perceptions of

undue influence on political decisionmaking exerted by powerful firms. They

find that perceived unequal influence has a strong negative impact on a firm's

assessment of public institutions and on its behavior toward those institutions,

resulting in less use of the courts to resolve business disputes, lower enforce-

ability of court decisions, lower levels of tax compliance, and higher levels of

bribery. Thus, inequality of influence not only damages the credibility of insti-

tutions but also affects the likelihood that firms will use and provide tax

resources to support such institutions, thereby perpetuating the weakness of

such institutions and the likelihood of capture by the influential.

Finally, recent studies have yielded a profusion of results linking objective

measures of the structure of institutions to a range of governance outcomes.16

Although the studies have greatly expanded understanding of the institutional

determinants of development, these objective measures of institutional quality

do not lend themselves well to the construction of aggregate governance indi-

cators. The measures typically do not have normative content on their own.

They assume normative content only in the context of a particular empirical

analysis linking them with a particular outcome. For example, although meas-

ures of decentralization may be correlated with the incidence of corruption

across countries, the explanatory power of this variable is generally not suffi-

ciently strong to consider decentralization as a reasonable proxy for corruption.

None of this is to suggest that the subjective data used here are problem-free.

Perceptions-based questions about governance can be vague and open to inter-

pretation. For example, a well-crafted question on corruption asks firms for the

estimated share of bribes in the annual spending of firms like theirs. By contrast,

generalized opinion questions, such as a citizen's perception of the overall

tolerance of the population for corruption, are less informative for constructing

aggregate indicators of governance.

Today, studies like this can rely on more specific, better crafted, and to an extent

experiential questions. For instance, the Global Competitiveness Report survey

of firms contains much more specific questions about corruption and governance

than even during the mid-1990s, and some are of a quantitative and experiential

nature (such as percentage of senior management time spent dealing with public

officials).

16. A nonexhaustive list includes the links between decentralization and corruption, the effect of the

structure of the legal system on financial market development, the effect of checks and halances in the

political system on regulatory and fiscal performance, and the effect of democratic institutions on a wide

variety of development outcomes.
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Potential Ideological Biases in Perceptionzs Data

A potential drawback of information collected from polls of experts is that it may
reflect the ideological tendencies of the institutions compiling the performance
ratings. This may not be a major concern for the sources used for this analysis.
The high degree of correlation among virtually all of the sources is difficult to
reconcile with a systematic ideological bias among one or more sources. Never-
theless, it is useful to investigate the extent to which differences in assessments are
related to observable measures of the ideology of the government in power in
each country.

This is done as follows. Surveys of firms or individuals are assumed not to be
tainted by ideology, because they reflect the views of a large number of respon-
dents in each country. However, a poll of a smaller number of experts affiliated
with a particular institution may reflect that institution's ideology. The effects of
ideology can therefore be identified by looking at correlation across countries of
the ideology of the government in power and the difference in the percentile
ranks assigned to countries by a poll of experts and a survey of individuals and
firms. This approach was applied to several polls of experts, using the World
Business Environment Survey for 2000 as a benchmark survey assumed to be
unaffected by respondent ideology. Government ideology was measured using
an indicator variable of the political orientation of the government in power
(taken from Beck and others 2001) that takes on the value 1 for left of center,
2 for centrist, and 3 for right of center.

The difference between the percentile rank of a country on a poll of experts and
its rank on the World Business Environment Survey is regressed on the indicator
variable measuring the ideology of the government in that country, for several
polls of experts (table 5). All variables are measured in 2000, the most recent year
for which the ideology variable is available.' 7 The coefficient on the ideology
variable will therefore capture the extent to which a given poll of experts rates
countries with left- or right-wing governments systematically differently from the
survey. A positive coefficient indicates that the poll tends to rate right-of-center
governments more highly relative to the survey, whereas a negative coefficient
indicates a bias toward left-of-center governments.' 8 The Heritage Foundation
is the only source that appears to have a consistent ideological bias, assigning
relatively higher scores to countries with right-of-center governments than the
corresponding surveys. However, this ideology bias is fairly moclest, resulting in
about a 7-10 percentage point higher ranking for a right-of-center government

17. For voice and accountability, Gallup Millennium Survey is used instead of World Busilness
Enviroinment Survey as the comparator survey, because the World Business Environment Survev ques-
tions on voice and accountability capture the extent to which firms have a voice in policymaking, which
is considerably narrower than most other polls.

18. Because most of the countries are coded as left or right of center, almnost identical results are
obtained if dummy variables for left- and right-of-center governments are included instead.
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TABLE 5. Ideology Regressions for 2000

PRS PIA EIU DRI CDU BRI QLM HUM EBR HER FRH

Voice and accountabilityv
Ideology -2.78 -1.64 -1.72 3.67 -0.83

0.59 0.46 0.27 0.68 0.23
Observations 44 43 28 46 46

(no.)
Adjusted R2 _0.01 -0.02 -0.04 -0.01 -0.02

Political stabllity
Ideology 12.37 8.86 8.54 4.97 3.15 12.11

2.68" 1.80* 1.87, 0.93 0.61 2.52" 
Observations 52 51 46 42 25 56

(no.)
Adjusted R2 0.1 0.04 0.05 -0.01 -0.02 0.09

Government effectiveness
Ideology -1.84 -0.66 -2.38 1.86 -7.12 1.64

0.64 0.16 0.68 0.48 1.90* 0.25
Observations 52 47 51 46 42 25

(no.)
Adjusted R2 -0.01 -0.02 -0.01 -0.02 0.05 -0.04

Regulatory quality
Ideology 8.05 13.3 3.22 6.55 10.24

1.57 2.08** 0.45 0.88 1.77 
Observations 52 47 46 15 56

(no.)
Adjusted R2 0.02 0.07 -0.02 -0.01 0.04

Rule of law
Ideology 1.52 3.39 5.61 5.67 4.68 7.32 6.47 5.32 7.42

0.41 0.73 1.65 1.46 1.21 1.65 1.63 1.19 1.91*
Observations 52 47 51 46 42 25 49 56 56

(no.)
Adjusted R2 -0.02 -0.01 0.03 0.02 0.01 0.05 0.03 0.01 0.05

Control of corruption
Ideology 3.05 1.4 0.31 0.57 -2.21 2.83 1.84

0.63 0.34 0.1 0.18 0.68 0.46 0.58
Observations 52 47 51 46 42 25 49

(no.)
Adjusted R2 -0.01 -0.02 -0.02 -0.02 -0.01 -0.03 -0.01

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

Note: See table I for source codes. Results of cross-country regressions of difference in
percentile rank between each poll of experts and the corresponding question from the World
Business Environment Survey on an indicator variable taking the value I if the government of a
country is left of center, 2 if it is center, and 3 if it is right of center. Percentile ranks are on a scale
from 0 to 100, based on the sample of countries common to each pair of sources. The table reports
the slope coefficient and t-statistic.

'Uses a question from the Gallup Millennium Survey instead of World Business Environment
Survey.

Source: Authors' calculations based on sources listed in table 1.
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than for a center government. Moreover, in all cases the ideology variable explains
only a trivial fraction of the difference in assessments between polls and
surveys, suggesting that the importance of ideological biases in polls is quite
small overall.

IV. MARGINS OF ERROR AND CLASSIFYING COUNTRIES ACCORDING
TO GOVERNANCE PERFORMANCE

Margins of error are not unique to subjective indicators but are pervasive in all
efforts to measure governance. The margins of error complicate the use of
governance indicators for classifying countries according to governance perform-
ance. Classifications based on individual indicators or even on a single aggregate
indicator inevitably run the risk of misclassifying countries due to the margins of
error inherent in all indicators.

Margins of Error Are Not Uniquie to Subjective Data
One of the strengths of the governance indicators reported here is the ability to
construct explicit margins of error for the estimates of governance for each
country. These margins of error are not unique to subjective or perceptions-
based measures of governance, however, but apply to most other measures of
institutional quality and to many other socioeconomic indicators as well. That
measurement error is pervasive is obvious from the range of "preliminary"
estimates of basic variables such as real GDP growth produced even in countries
with high-quality statistical systems.

Consider, for example, recent efforts to construct measures of governance that
rely on objective and quantifiable data rather than exclusively on perceptions-
based data sources. Knack and Kugler (2002) argue that variables such as
waiting time to obtain a telephone line and number of telephone faults can serve
as proxies for public administrative capacity, that degree of government reliance
on trade taxes can serve as a proxy for the ability of the government to broaden
its tax base, or that volatility in budgetary expenditure and revenue shares are
indicative of a volatile policy environment. Clague and others (1999) argue that
the proportion of currency in circulation held in the banking system is a good
proxy for protection of property rights. Djankov and others (2002, 2003) use
cross-country data on the number of administrative procedures required to start
a business and the number of legal procedures required to collect an unpaid debt
to capture the complexity of the regulatory and legal environment.

Although such measures can in principle provide an accurate measure of the
underlying concept they attempt to assess, their usefulness as a measure of
broader notions of governance depends on how well the underlying concept
corresponds to such broader ideas of governance. For example, the number of
procedures required to start a business may not be a good indicator of the
complexity or burden of regulation in other areas. Similarly, the willingness of
individuals to hold currency in banks reflects confidence in a very particular set
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of property rights but does not necessarily capture other dimensions of property

rights protection, such as confidence in the police and judicial system.

This is not a specific drawback of such objective measures. All measures, sub-

jective and objective, are necessarily imperfect proxies for broader notions of gov-

ernance. But it does reinforce the importance of margins of error for objective

indicators as well, to the extent that they are used as proxies for broad concepts of

governance such as those measured here using subjective data.' 9 A simple calculation

can give a sense of the order of magnitude of margins of error for objective indicators.

Suppose that there are two noisy indicators y on a common unobserved concept of

governance, g:y, = g + Fi, i = 1,2. If the variance of the unobserved measure of

governance is normalized to be one, the correlation between the two observed

indicators is p = [(1 + ±r 2)(1 + ur22)]-l/
2 . Suppose that indicator 1 is one of the

subjective governance indicators presented here, for which the variance of the meas-

urement error, cr1
2, is known, and that indicator 2 is one of the objective indicators

already described. Then from the observed correlation between the two indicators,

the variance of measurement error in the objective indicator, r22, can be inferred.

This calculation is done for several objective governance indicators (table 6).

The implied standard deviation of measurement error in the objective indicator

is calculated under three assumptions: that the estimate of the standard devia-

tion of measurement error in the subjective indicator is correct (assumption A),

that the subjective and objective indicators have the same standard deviation of

measurement error (assumption B), and that the standard deviation of measure-

ment error in the subjective indicator is twice as large as that in the objective

indicator (assumption C). The actual standard deviation of measurement error

for the subjective indicator is also calculated, computed as the average across all

countries of the country-specific standard errors in our governance indicators.

For all indicators and for all three sets of assumptions, the implied standard

deviation of measurement error in the objective indicators is much higher than

the corresponding standard deviation of the subjective governance indicator.

Under benchmark assumption A, the implied margin of error for the objective

indicators is 7-15 times larger than that of the subjective indicators. This clearly

exaggerates the difference in the precision of subjective and objective indicators

because it compares a single objective indicator with an aggregate of several

subjective measures, and as discussed, aggregation improves precision.

But this is only part of the story. The government effectiveness and regulatory

quality indicators have a median of six sources per country, and the rule of law

indicator has a median of eight sources. This can explain why the standard deviation

of measurement error of the objective sources might be 6 = 2.4 to 8 = 2.8 times

higher than that of the corresponding subjective indicators, but it still cannot explain

19. These margins of error should, of course, also reflect measurement error in the raw data on which

they are based-for example, the nontrivial measurement error in macroeconomic variables such as the

money supply or the composition of public expenditures.



TABLE 6. Imputed Margins of Error for Objective Governance Indicators

Corresponding Absolute Implied margin of error for objective indicatora Actual margin ofsubjective indicator value of error forObjective indicator for 2002 correlation Assumption A Assumption B Assumption C subjective indicator
Telephone wait time Governance effectiveness 0.56 1.43 0.88 0.58 0.21Phone faults Governance effectiveness 0.32 2.92 1.47 1.00 0.21Trade tax revenue Governance effectiveness 0.50 1.68 1.00 0.67 0.21Budgetary volatility Governance effectiveness 0.50 1.68 1.00 0.67 0.21Revenue source volatility Governance effectiveness 0.49 1.71 1.01 0.67 0.21Contract intensive money Rule of law 0.57 1.39 0.86 0.57 0.19Contract enforcement Rule of law 0.40 2.25 1.22 0.82 0.19Regulation of entry Regulatory quality 0.50 1.67 1.00 0.66 0.22Aggregate objective indicator Governance effectiveness 0.73 0.88 0.60 0.39 0.21

aAssumption A: the estimate of the standard deviation of measurement error in the subjective indicator is correct. Assumption B: the subjective andobjective indicators have the same standard deviation of measurement error. Assumption C: the standard deviation of measurement error in the subjectiveindicator is twice as large as that in the objective indicator.
Source: Authors' calculations based on sources listed in table 1.
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all of the difference in the precision of the indicators. Even with an aggregated

objective indicator for government effectiveness, the implied standard deviation of

measurement error is still four times as large for the objective indicator as for the

subjective one (last row of table 6), though the benefits of aggregation should be

roughly comparable for the two indicators, with a median of five sources per country

for the objective indicator and six for the subjective indicator.

Assumptions B and C are designed to be more favorable to the precision of

the objective indicators. Assumption B discards the information in the margins

of error that were constructed for the subjective indicator and simply makes the

neutral assumption that the subjective and the objective indicators have the

same standard deviation of measurement error. This reduces the implied stand-

ard deviation of measurement error for the objective indicator relative to the

benchmark assumption A, but it remains large at 0.6 for the composite objective

indicator and higher for the individual indicators. Assumption C weights things

even further in favor of the objective indicators, by assuming that the objective

indicator is twice as precise as the subjective indicator. Yet substantial estimates

of the standard deviation of measurement error remain, on the order of 0.4 and

higher for individual objective indicators.
This simple calculation underscores and helps quantify the intuitive notion

that all governance indicators, not just the subjective ones constructed here, are

subject to nontrivial margins of error. Care should be taken in making govern-

ance comparisons based on any such measures, and wherever possible it is

desirable to construct explicit margins of error to aid in these comparisons.

Margins of Error and the U.S. Millennium Challenge Account

To illustrate the importance of taking margins of error into account when

classifying countries by level of governance, this section examines the criteria

for country eligibility for the new aid program of the U.S. government, the

Millennium Challenge Account (MCA). The MCA allocates funds to countries that

"govern justly," "invest in people," and "promote economic freedom," placing

governance issues center stage (U.S. Department of State 2002).20 The alloca-

tion criteria draw heavily on a number of cross-country measures of the quality

of governance, including five of the six governance indicators presented here

(all but the political stability indicator). The first round of countries eligible for

MCA funds was selected using these criteria in 2004.
The allocation criteria are designed to ensure that funds go to low-income

countries with relatively sound policies and institutions. The process starts with

the 74 countries that are eligible for concessional lending from the International

20. Details on the NlCA can be found online at www.mca.gov. See Radelet (2003) for a detailed discussion

of the NMCA. The mCA is not the only example of explicit use of governance indicators. For example, the World

Bank uses its internal assessments of countries' policy performance, the Country Policy and Institutional

Assessment, to allocate concessional lending from its International Development Association.
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Development Association that have per capita incomes of less than $1,435 in 2001 21This set of countries is rated according to 16 performance criteria covering threedimensions of performance: governing justly (6 criteria), investing in people(4 criteria), and promoting economic freedom (6 criteria). Four of the governanceindicators constructed here (voice and accountability, government effectiveness, ruleof law, and control of corruption) are performance indicators under the "governingjustly" performance dimension; a fifth governance indicator, regulatory quality, isincluded under promoting economic freedom.
To qualify for assistance, countries must be in the top half of all potentiallyeligible countries on at least half of the performance criteria under each of thethree dimensions of performance. Countries must also be in the top half ofpotentially eligible countries according to the corruption rating from the gov-ernance indicators described in this article. This rule is designed to ensure thatresources are channeled to countries that are performing well in a variety ofdimensions of governance and in which corruption especially is relatively low.Though an objective and monitorable set of criteria for determining eligibilityis highly desirable, both for allocating aid and for creating clear incentives forpotential aid recipients, the substantial margins of error associated with govern-ance estinmates mean that it is difficult to assign countries to a definitive perform-ance category based on their estimated level of governance. Recognizing this, theMCA criteria do not require countries to pass the median hurdle on all indicators.However, the allocation rule requires countries to score in the top half of allrelevant countries on the corruption indicator, which would constitute a hardhurdle for eligibility. Corruption is surely an important factor in allocating aid,but a simple in-or-out rule runs the risk of misclassifying some countries becauseof the large margins of error. The MNICA fact sheet recognizes this possibilityand provides some flexibility for softening this hard hurdle (U.S. Department ofState 2002).

To get a sense of the risk of misclassifying countries using a single measuresuch as corruption, the 74 potential MICA countries are ranked according to theirscores on the 2002 control of corruption indicator developed here. This rankingis plotted on the x axis (marked by diamonds), and the 90 percent confidenceintervals for each country are shown as a vertical line on the right hand y axis(figure 3). For a substantial fraction of countries, the median score (indicated asa heavy black horizontal line on the graph) falls within the 90 percent con-fidence interval. For only 11 of the 37 countries in the bottom half of the sample

21. A number of countries with per capita income grater than $1,435 are currently eligible for ID\ lendingunder the small island economies exception, but these will not be eligible for the M\c.A during the first vear. Thegroup of 74 countries is based on data on ida eligibility, available online at www.worldbank.org/ida andper capita gross national income in U.S. dollars in 2001 using World Bank Atlas exchange rates, availahle inthe World Bank's World Development Indicators. In the second year eligibility will expand to all countrieswith per capita incomes of less than $1,435, and in the third year to all countries with per capita incomes of lessthan $2,975.
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FIGURE 3. Using Governance Indicators to Allocate Aid for the Millennium

Challenge Account
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(on the horizontal axis) and their corruption scores (on the right-hand vertical axis). Diamonds

indicate the corruption score, and the vertical lines for each country indicate the 90 percent

confidence interval for corruption. The squares, triangles, and circles indicate the probability (on

the left axis) that a country's corruption score is in the top half of the sample. Squares indicate

countries where this probability is less than 25 percent, circles where it is between 25 percent and

75 percent, and triangles where it is greater than 75 percent.

Source: Authors' calculations based on sources listed in table 1.

is the 90 percent confidence interval fully below the median score. For the

remaining 26 countries for which the confidence intervals include the median,

there is at least a 5 percent probability that their scores are actually in the top

half of the sample. Similarly, only 17 of the 37 countries in the top half of the

sample have confidence intervals that are fully above the median score, whereas

for the remaining 20 countries there is at least a 5 percent probability that their

scores are actually in the bottom half of the sample.

Thus, for the majority of the 74 countries there is a nontrivial probability that

they could be mistakenly classified in the wrong half of the sample based on

their point estimates of governance alone. The probability that a country's true

unobserved level of governance falls in the top half of the sample is plotted on

figure 3. Not surprisingly, for the worst rated countries the probability of falling

into the top half of the sample is close to zero (marked by squares). Similarly,
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the best rated countries almost certainlv belong in the top half (the circles).However, for a large intermediate range of 20 countries there is a nontrivialprobability that they belong in either the top or bottom half of the sample. Forthese countries it seems prudent to rely on additional sources of information inmaking INMCA eligibility decisions. This also underscores the need for some flex-ibility in the POCA allocation rule and the need for this flexibility to be symmetric.Not only should countries that barely miss the list of better performers be givenspecial consideration, as currently proposed in the NICA fact sheet, but countriesthat barely make the list of better performers also merit further scrutiny.

V. GLOBAL TRENDS IN GOVERNANCE

This section presents the limited evidence available on trends in global averagesof governance. Because the means of the governance indicators were rescaled toequal zero in each period, the aggregate indicators are by construction informa-tive about countries' relative positions around the average but uninformativeabout trends in global averages of governance. To discuss trends in governanceworldwide requires going back to the underlying sources of governance data.22For the six dimensions of governance, data are reported from up to fourmajor underlying sources available for each of the four periods 1996, 1998,2000, and 2002: Economist Intelligence Unit Country Risk Service, DRI CountryRisk Review, International Country Risk Guide, and Global CompetitivenessReport (table 7). The first three are polls of experts that cover a large set ofcountries with a consistent methodology from year to year and can therefore beexpected to be informative about overall trends. Global Competitiveness Reportcovers a smaller set of countries, but it is the only survey of individuals that isavailable in all four periods. To maximize comparability across sources andover time, the focus is for the first three sources on the set of countries commonto these three sources for all periods. For the fourth source the focus is on thesmaller set of countries available in each period and a small number of surveyquestions that have been consistently available over time. The underlying datahave been rescaled to run from zero to one, and for each source and governancecomponent the score is reported on the same question or average of questionsused in the aggregate indicator.
Table 7 reports the average across all countries of each source in each year,the standard deviation across countries for each source, and the t-statisticassociated with a test of the null hypothesis that the world average score isthe same in the first and last periods. Several sources report substantial declinesin world averages of the six dimensions of governance. The DRI Country Risk

22. By conistruction, the standard deviation of the aggregate governance estimates is equal to one ineach period, and so these aggregate indicators also cannot be used to assess whether there has been globalconvergence in governance.



TABLE 7. Global Trends in Governance, Selected Sources
t-Statistic for

World Average SD across Countries Mean Difference

Number of 
from Last Year

ol Indicator and Source Countries 1996 1998 2000 2002 1996 1998 2000 2002 to First Yeara

Voice and accountability
DRI 112 - - - - - - _ 

EIU 112 0.41 0.42 0.42 0.46 0.30 0.32 0.31 0.28 1.3

PRS 112 0.67 0.66 0.66 0.66 0.23 0.25 0.25 0.25 -0.3

GCS - - - - - - - - - -

Political stability
DRI 102 0.82 0.81 0.74 0.70 0.18 0.18 0.24 0.27 -4.1

EIU 102 0.55 0.53 0.58 0.55 0.29 0.29 0.30 0.28 0.1

PRS 102 0.80 0.75 0.74 0.76 0.14 0.19 0.17 0.13 -2.0

GCS - - - - - - - - - -

Government effectiveness
DRI 102 0.59 0.58 0.50 0.48 0.27 0.26 0.30 0.30 -2.9

EIU 102 0.41 0.47 0.46 0.41 0.30 0.24 0.24 0.30 0.0

PRS 102 0.63 0.67 0.59 0.67 0.24 0.12 0.10 0.15 1.5

GCS 51 0.45 0.48 0.42 0.31 0.14 0.15 0.11 0.13 -5.2



Regulatory quality
DRI 106 0.83 0.84 0.79 0.76 0.14 0.14 0.18 0.20 -3.0EIU 106 - - - - - - - - -PRS 106 - 0.63 0.60 0.76 - 0.20 0.22 0.21 4.6GCS 51 0.51 0.58 0.59 0.58 0.14 0.15 0.15 0.15 2.5Rule of lauw
DRI 102 0.73 0.73 0.67 0.65 0.20 0.20 0.23 0.24 -2.6EIU 102 0.50 0.53 0.51 0.54 0.27 0.29 0.30 0.27 1.1PRS 102 0.77 0.67 0.68 0.66 0.20 0.24 0.22 0.23 -3.8GCS 51 0.67 0.64 0.59 0.21 0.23 0.24 -1.7Control of corruption
DRI 102 0.61 0.60 0.54 0.53 0.25 0.26 0.30 0.31 -1.8EIU 102 0.37 0.37 0.36 0.38 0.31 0.33 0.32 0.32 0.2PRS 102 0.62 0.52 0.48 0.42 0.20 0.22 0.22 0.20 -7.2GCS 51 0.56 0.57 0.59 0.57 0.13 0.14 0.11 0.14 0.3

- Not available.

Note: See table I for source codes. Reports trends in cross-country averages of selected components of governance indicators. For EIU, DRI, and PRS, thesample of countries is restricted to those that appear in all three sources in all four periods, to ensure comparability over time and across indicators. For GCSaverages are reported across countries of selected individual questions available in all four rounds, with attention restricted to countries available in all fourperiods.

't-Statistic associated with a simple test for equality of global averages in the first and last available periods.Source: Authors' calculations based on sources listed in table 1.
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Review in particular shows statistically significant declines in all five indicators

in which it appears. International Country Risk Guide reports significant

declines in world averages for political stability, rule of law, and control of

corruption but improvements in regulatory quality and government effective-

ness. Among polls, the Economist Intelligence Unit Country Risk Service alone

consistently does not report any significant trend. Finally, the single survey,

Global Competitiveness Report, reports significant deterioration in political

stability and government effectiveness and smaller declines in rule of law.

It is not clear how much importance to ascribe to these trends in world averages.

On one hand, these statistics represent the only information available on trends

over time and so should be taken seriously. On the other hand, the disagreement

among sources on the direction of global trends is striking-overall 8 averages

improve or remain the same and 11 decline. Looking only at statistically significant

changes, however, shows that declines in governance averages outnumber increases

10 to 2 (and both of the statistically significant increases are in regulatory quality).

All that can be cautiously concluded, therefore, is that there is certainly no

evidence of any significant improvement in governance worldwide and, if any-

thing, that the evidence is suggestive of a deterioration in key dimensions such as

control of corruption, rule of law, political stability, and government effective-

ness. It can therefore be safely concluded that the (relative) governance estimates

for a country do not underestimate absolute trends because there is no evidence

of a worldwide improvement.

VI. COMPARISONS WITH TRANSPARENCY INTERNATIONAL'S

CORRUPTION PERCEPTIONS INDEX

Transparency International's pioneering Corruption Perceptions Index (cPI), like

the indicators presented here, is an average of ratings reported by a number of

perceptions-based sources. In content, the primary differences are that the CPI

relies on a subset of the sources used here and it treats multiple years of data

from the same source as separate sources in the aggregation procedure.23 In

particular, the 2002 cPi is based on 10 distinct data sources but uses between

two and three years of data from some of them and treats them as separate

sources, to arrive at a total of 15 components. In contrast, the control of

corruption indicator constructed here is based on 14 distinct sources, using

only data from 2002 and without using multiple years from the same source.

The CPI also differs in its approach to aggregation (see Lambsdorff 2002 for

details). It uses a percentile-matching approach to put data in common units, a

simple average of rescaled scores as the estimate of corruption for each country, and

a nonparametric bootstrapping procedure (discussed later) to generate measures of

precision for the aggregate indicator. The control of corruption indicator, by

23. See Kaufmann and others (2003) for more detailed discussion of the two indicators.
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contrast, uses an unobserved-components model to transform individual sources
into common units (this is the role of the s'S and 3's in equation 1), construct an
appropriately weighted average of sources as the aggregate score, and produce
margins of error to summarize the precision of the estimates of governance.

The estimates of corruption based on the two indicators come to very similar
results, with a correlation above 0.9. However, the 2002 cPi covers only
102 countries, because it discards countries with fewer than three data sources.
In contrast the control of corruption indicator covers 195 countries, or nearly
twice as many. The margins of error generated by the two approaches are
similar as well: The average width of a 90 percent confidence interval is 0.94,
or 9.4 percent of the range of units from 0 to 10, for the cPI, and 0.71, or
14 percent of the range from -2.5 to 2.5, for the control of corruption indi-
cator. These figures are not fully comparable, however, because the control of
corruption indicator covers many more countries, many with only one or two
sources of data, and hence would be expected to have somewhat larger margins
of error. If only the set of 102 countries appearing in the cPi are included, the
average width of a 90 percent confidence interval for the control of corruption
indicator is 0.52, or 10 percent of the range of this index-almost identical to
the margins of error in the cPi relative to its scale of units.

However, the apparent similarity in the precision of the two indicators is likely
to be the result of two offsetting biases in the Transparency International meth-
odology. First, the bootstrapping approach understates the margins of error by
overstating the precision of estimates of corruption for countries with relatively
few sources. The intuition for this is straightforward. When the number of obser-
vations is small, bootstrapped standard errors will understate true standard errors
because the observed data are less likely to span the full range of variation in the
underlying data generating process. This suggests that the cPI margins of error
should spuriously be smaller than those reported for the control of corruption
indicator here. In particular, for a country with only three data sources, numerical
simulations suggest that the cPI approach will understate the standard error (over-
state the precision) of the corruption estimate by about 40 percent.

Second, the estimates of corruption produced by the unobserved-components
model used here are a precision-weighted average of individual sources, whereas
the cPI approach is based on a simple average. Because precision weighting
improves the accuracy of the estimates of corruption, cPI margins of error
should correctly be expected to be larger than those reported here. However,
according to the estimates in this article, the differences in estimated precision
across sources in the cPI are sufficiently small that the benefits of precision
weighting are relatively small.

VII. CONCLUSION

This article presents substantially expanded and updated indicators of six dimen-
sions of governance for 1996, 1998, 2000, and 2002. Large numbers of individual
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sources were aggregated, both expanding country coverage and improving the

precision of the aggregate indicators. Nevertheless, margins of error remain sub-

stantial relative to the units in which governance is measured-especially import-

ant to consider when classifying countries according to levels of governance.

An important methodological observation is that there are few alternatives to

subjective, experiential data for measuring certain dimensions of governance.

Objective indicators of governance, although also very useful, have implicit mar-

gins of error on the same order of magnitude as those associated with subjective

aggregates. The importance of ideological biases in the perceptions data from polls

of experts was empirically investigated and for the most part discounted. Finally,

the limited evidence on trends over time in governance worldwide is difficult to

interpret, but it can be said with some confidence that there is little evidence of

improvements in global governance over the period considered.

As this research project on measuring cross-country differences in governance

continues, additional data should become available to enable further improve-

ments in precision. The broader objective is to provide a set of monitorable

indicators of governance for individual countries to benchmark themselves

against other countries and over time. Limitations will remain, however, in

what can be achieved with this kind of cross-country, highly aggregated data.

Such data cannot substitute for in-depth, country-specific governance diagnos-

tics as a basis for policy advice to improve governance in a particular country.
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