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Abstract

In countries with high levels of inequality, progress in education has often been placed high in
the list of policy proposals designed to change the unequal state of affairs. This study uses Brazil-
ian annual data to chart the trends in wage inequality and a decomposition procedure to ascertain
how wage distribution was affected by advances in education that doubled the median schooling
level of prime-age men during the sample period. The results show that while falling returns to
education were an equalizing factor across the wage distribution, changes in the educational com-
position of the work force exerted a disequalizing influence that was strongest at the top of the
distribution. The net result was a fall in wage dispersion that was not as dramatic as might have
been hoped.
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EDUCATION AND CHANGES IN
BRAZILIAN WAGE INEQUALITY, 1976-2001

ORLANDO J. SOTOMAYOR*

In countries with high levels of inequality, progress in education has often
been placed high in the list of policy proposals designed to change the unequal
state of affairs. This study uses Brazilian annual data to chart the trends in wage
inequality and a decomposition procedure to ascertain how wage distribution
was affected by advances in education that doubled the median schooling level
of prime-age men during the sample period. The results show that while falling
returns to education were an equalizing factor across the wage distribution,
changesin the educational composition of the work force exerted a disequalizing
influence that was strongest at the top of the distribution. The net result was a
fall in wage dispersion that was not as dramatic as might have been hoped.

B razil’s inequality in the distribution of
earnings is among the highest in the
world. The country’s ratio of earnings at
the 90th and 10th percentiles of 7.8 in 2001
far outstrips the corresponding numbers
for the Netherlands (2.4), Germany (2.5),
the United Kingdom (3.1), and even the
United States (5.7). Past trends have not
been encouraging, as dispersion increased
over the 1960s, 1970s, and 1980s. However,
there is reason to hope that two develop-
ments may have reversed the trend in re-
cent years. First, following a series of eco-
nomic crises that marked the 1980s, struc-
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tural reformsimplemented in the mid-1990s
brought forth a period of relative macro-
economic stability.! Second, and more
important, the past quarter-century has
witnessed great advances in education,
which include a doubling of the median
level of schooling among prime-age men.

In this study, I first use annual house-
hold survey data to identify trends in the
distribution of wages from 1976 to 2001,
and then implementa decomposition meth-
odology to analyze the role played by hu-
man capital advancesin these trends. Thus,
the study not only contributes to our un-
derstanding of wage dispersion in the
world’s fifth most populous country, but
also sheds light on the relationship be-
tween education and changes in wage in-
equality, an issue that cannot be settled on
theoretical grounds. On the one hand, a

!See Edwards (1995) for an in-depth description
of the nature of the crises and the elements of eco-
nomic reforms implemented in Latin America.
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rising supply of educated workers lowers
returns to schooling and brings down in-
equality through compression effects; on
the other, the same increase in education
influences dispersion through composition
effects that may raise or lower inequality.
Did the impressive educational gains oc-
curring during the last quarter of the twen-
tieth century make a troubling situation
even worse, or did they serve to reduce
inequality? If the latter, have these changes
been large enough to warrant a vision of
education as the greatequalizer? These are
among the questions addressed in this study.

The Survey

Research on changes in distribution in
Brazil goes back to Fishlow’s (1972) study
of inequality in the 1960s. Using informa-
tion from the country’s decennial censuses,
Fishlow found that disparities among the
economically active population had risen
sharply in the context of high rates of eco-
nomic growth. These results were taken as
evidence not only of a possible conflict
between economic growth and equality,
but also of the deleterious effects of devel-
opment and labor market policies imple-
mented by the military regime at that time.

The rising trend in inequality continued
in the 1970s, although a distinction has to
be made between the first half of that de-
cade, during which inequality increased,
and the second, when it declined (Bonelli
and Ramos 1995:358). Fishlow, Fiszbein,
and Ramos (1993:17-18) hypothesized that
the decline in wage concentration in the
latter years stemmed from a fall in returns
to education, which they attributed to an
upward trend in the business cycle.

In contrast to the 1960s and 1970s, when
all groups enjoyed improvements in mean
income levels—albeit the improvements
were significantly greater for those at the
higher end—the 1980s produced only a
modestincrease concentrated at the top of
the distribution. Inequality rose markedly,
although notasstrongly asit did during the
1960s. To explain these changes, Fishlow,
Fiszbein, and Ramos (1993:17-18) pointed

to an increase in returns to education asso-

ciated with a stagnating economy. Bonelli
and Ramos (1995:359), whose study had
the advantage of analyzing data from a
longer time period, concluded that the
short-term positive relationship between
growth and equality during the economic
upturn of 1976-81 and the downturn of
1981-83 became blurred during the latter
half of the 1980s. Growth was then accom-
panied by a higher level of inequality and
increasing inflation. How inflation affects
inequality was a question taken up by
Hoffmann (1995:290-93), who found evi-
dence of a positive relationship, and also
confirmed the rise in dispersion over the
1980s and the acceleration of that tendency
during the second half of the decade.

A number of these studies found that
education was a major determinant of varia-
tion in wages. Fishlow’s (1972) and
Langoni’s (1973) seminal decomposition
results associating education with up to
50% of all wage dispersion were largely
confirmed in subsequent studies using hu-
man capital models by authors such as Senna
(1976), Castello Branco (1979),and Velloso
(1979). Research by Reisand Barros (1991),
going a step further, found significant re-
gional disparities in wage-earning profiles.
In terms of the contribution of education
to changes in inequality, Lam and Levison
(1992) established that the rise in earnings
concentration over the period 1982-85 took
place despite an equalizing distribution of
schooling and a decline in returns to edu-
cation. These trends were overridden by a
rise in other sources of wage variation.

In sum, apart from a brief respite during
the second halfofthe 1970s, it can be stated
thatinequality rose during the 1960s, 1970s,
and 1980s. Although education seems to
be of central importance among the vari-
ables affecting inequality, itdoes notneces-
sarily provide an explanation of the trends
in wage dispersion. While schooling has
become more equally distributed, other
factors also seem to be playing a role. The
1990s are a particularly suitable period for
studying one such possible influence—in-
flation. The low-inflation conditions pro-
duced by the 1994 Real Plan allow for an
analysis of the relationship between price
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stability and wage distribution.? Further-
more, the reasonably stable macroeconomic
framework that characterized the second
half of the decade facilitates the exami-
nation of the long-run relationship be-
tween education and inequality—a ques-
tion of considerable importance in view
of the fact that education is the main
policy proposal (Barros, Henriques, and
Mendonca 2002) for reducing the
country’s extreme inequality.

Data

The data used in this study are drawn
from the 1976-2001 National Household
Surveys (PNADs), which have been carried
out annually by the Brazilian Institute of
Geographyand Statistics (IBGE) since 1976,
with interruptions in 1980, 1991, 1994, and
2000, when no compilations were per-
formed.” The sample design is restricted to
wage earners, in contrast to all of the afore-
mentioned studies, which in addition in-
corporated employers and the self-em-
ployed—individuals whose wages reflect a
mixture of returns to labor and physical
capital. Furthermore, in order to make
interpretation of results as straightforward

*The RealPlan was an anti-inflation program based
on a pledge of fiscal restraint and the creation of a
new currency named the real, whose exchange rate
became the de facto anchor of the program, imple-
mented in 1994. The currency’s value was supported
by high interest rates, which were also required for
financing an expanding fiscal deficit that resulted
from difficulties in producing the promised public
spending cuts. Soaring interest rates designed to
stem capital outflows in the advent of the 1997 Asian
and 1998 Russian crises became unsustainable in the
context of a deep recession, and the currency was left
to float in 1999. Thus, the Real Plan came to an end,
but price stability endured through inflation-target-
ing practices.

%The PNAD began in 1967 but underwent a series
of changes in content and geographical coverage
over the next nine years; by 1976 it had assumed a
format thatremained reasonably constant thereafter.
However, it should be noted that a minor enlarge-
ment of geographical scope occurred when the rural
areas of the Brazilian Midwest were incorporated into
the survey beginning in 1979. These areas account
for some 1% of the country’s population.

as possible, a reasonably strong labor mar-
ket attachment is included as a sample re-
quirement. Therefore, the analysis is re-
stricted to prime-age (25-54-year-old) male
wage earners working at least 35 hours per
week, excluding agricultural workers
(whose compensation is very difficult to
measure accurately). The resulting samples
average close to 30,000 observations.
Wages are defined as monthly earnings
over weekly hours times four and are de-
flated using the National Consumer Price
Index (INPC), collected since 1979, and
the General Price Index for Internal Con-
sumption (IGP-DI) for the period 1976-79.
Conversions are carried out according to
the month when the particular survey took
place, with a base month of August 1994.
All statistics are computed using the weights
provided by the surveys for producing rep-
resentative samples of individuals.

Trends in Distribution

The macroeconomic conditions under-
lying the trends in wage distribution varied
markedly over the period under analysis.
The years 1976-80 can be categorized as a
period of strong growth with moderate in-
flation by Brazilian standards, in view of the
fact that the real gross national product
increased by an average of 7.2% while infla-
tion stood at an annual average of 53%
(Table 1). The economy contracted by
6.3% during the 1981-83 recessionary pe-
riod butrecovered between 1984 and 1989,
while inflation accelerated and reached
annual rates of 323.4% in 1987, 819% in
1988, and 1349.3% in 1989. Price stabiliza-
tion programs carried outin the early 1990s
adversely affected the gross national prod-
uct and employment and had a limited
impacton inflation, which reached 1910.6%
per year in 1993. Long-term price stability
was attained only after the implementation
of the Real Plan in 1994, when inflation
declined to an annual average of 7.7% be-
tween 1995 and 2001. The economy grew
at an average real rate of 4.2% between
1994 and 1997, but then stagnated in 1998
and 1999 as a result of restrictive monetary
policies designed to stem capital outflows
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Table 1. Macroeconomic Indicators and Value of the Minimum Wage.

Monthly Annual Rate of Growth Minimum
Inflation Inflation Unemployment in GDP Wage
Year (%) (%) (%) (%) (R$94)
1976 3.4 41.9 * 10.2 109
1977 2.7 33.8 * 4.9 113
1978 2.9 37.2 * 4.9 112
1979 4.8 64.7 * 6.8 112
1980 5.5 87.4 * 9.3 113
1981 5.6 82.3 * -4.3 111
1982 6.0 87.7 5.8 0.8 113
1983 8.7 154.7 6.9 -2.9 105
1984 9.8 182.6 7.4 5.4 94
1985 10.2 203.2 5.5 7.8 94
1986 1.4 38.4 3.7 7.5 104
1987 14.2 323.4 3.8 3.5 82
1988 21.5 819.0 3.9 -0.1 86
1989 31.3 1,349.3 3.3 3.2 85
1990 14.5 901.3 4.3 -4.3 62
1991 15.6 375.5 4.7 1.0 71
1992 23.4 891.9 5.8 -0.5 64
1993 30.7 1,910.6 5.3 4.9 72
1994 24.2 628.4 5.4 5.9 70
1995 1.6 20.2 4.5 4.2 77
1996 0.6 7.5 5.6 2.8 77
1997 0.3 3.5 5.7 3.7 80
1998 0.3 1.6 7.7 0.2 83
1999 0.7 7.7 7.6 0.8 82
2000 0.3 4.6 7.3 4.4 86
2001 0.8 8.6 6.3 1.4 95
Source: 1976-79 inflation rates are based on the General Price Index (IGP-DI) found in Conjuntura

Econémica of the Fundacao Gettlio Vargas, and 1979-2001 inflation rates are based on the National Price Index
(INPC) found in the Anuario Estatistico of the Instituto Brasileiro de Geografia e Estatistica (IBGE). Nominal
minimum wages come from the Folha de Sao Paulo; up to 1983, they correspond to the highest of the prevailing
regional minimum wages. GDP growth rates are found in Conjuntura Econémica, and (¥*) unemployment rates
are drawn from the Monthly Employment Survey (PME) carried out since 1982 by the IBGE. The values for the
minimum wage, unemployment, and monthly inflation rates are the median values for the year.

in the aftermath of the Asian and Russian
crises. Unemployment, already high by
Brazilian standards, rose to levels previ-
ously experienced only during the deep
recessionary period of the early 1980s.
The data on trends in absolute wages by
decile provided in Table 2 underscore four
periods of significant change. The first was
1982-84, when the median wage fell by
18% in the context of a contracting
economy and rising inflation. Wages recu-
perated from 1984 to 1989, while unem-
ployment declined and inflation soared.
Short-lived price stabilization plans put in
place in the early 1990s had a negative

effect on wages, which rebounded only af-
ter the implementation of the RealPlan in
1994. During the second half of the 1990s,
wages at the first six deciles reached a sus-
tained maximum, while those at the top
three deciles stabilized at levels below the
peaks attained in 1989. However, lacklus-
ter growth rates in 1998, 1999, and 2001
took a toll on wages, which have been de-
clining since 1998.

AsFigure 1 shows, relative wage differen-
tials fell during the late 1970s, increased
between 1981 and 1985, and rose further
between 1987 and 1989, so that by the end
of the 1980s the 80-20 decile ratio had risen
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Table 2. Trends in Absolute Wage Levels by Decile.

Decile 1982 1984 1989 1993 1995 1998 2001
1+ 1.04 0.80 0.89 0.85 1.07 1.08 1.05
2nd 1.07 0.83 0.97 0.86 1.19 1.18 1.09
3rd 1.03 0.82 0.98 0.87 1.10 1.13 1.04
4t 1.05 0.85 1.04 0.89 1.15 1.16 1.03
5t 1.04 0.85 1.07 0.88 1.14 1.13 0.99
6" 1.06 0.87 1.09 0.88 1.16 1.11 1.00
7h 1.01 0.84 1.13 0.86 1.10 1.07 0.92
8th 1.07 0.88 1.17 0.90 1.15 1.08 0.94
9 1.03 0.83 1.14 0.81 1.03 0.98 0.87

Source: Author’s calculations from selected PNAD files.
Note: The table traces the trend in absolute wages at the corresponding decile indexed to its value in 1976.

by an impressive 25%—a trend consistent
with what was occurring in much of Latin
America (Psacharopoulos et al. 1995).*
Only during the 1990s did inequality de-
cline for an extended period, with the 80-
20 ratio falling by 29% between 1989 and
2001. The patterns shown by other mea-
sures of wage dispersion, such as the 80-50
and 50-20 decile ratios, demonstrate that
relative wage changes were somewhatstron-
ger at the bottom than at the top of the
distribution. For example, while the 80-50
ratio rose by 10% during the 1980s and fell
by 14% during the 1990s, the 50-20 ratio
rose by 14% and fell by 17%. On the whole,
between 1976 and 2001 the 80-20 ratio fell
by 14%, the 80-50 by 6%, and the 50-20 by
9%.° However, despite the long-term de-
cline, itshould be noted that wage differen-
tials are still far higher than those prevalent

‘The strong but ephemeral decline in inequality
evident in 1986 coincided with the implementation
of the Cruzado Plan. The policies associated with that
planincluded a monetary reform, a prize freeze, a de-
indexation of the economy, and wage increases to
appease labor. Inflation reappeared shortly thereaf-
ter as a result of sharply increasing consumption
expenditures and the government’s failure to rein in
fiscal spending.

"The inequality pattern followed by the 80-20 ratio
is similar to that demonstrated by other measures of
dispersion such as the Gini coefficient (see Appendix
A).

in developed economies. Brazil’s 90-10
ratio of 8.3 in 2001 greatly surpassed the
corresponding ratios for The Netherlands
(2.4), Germany (2.5), the United Kingdom
(3.1), and even the United States (5.7).
Similarly, Brazil’s 80-20 ratio of 3.8 com-
pared very unfavorably with The Nether-
lands’ 1.4, Germany’s 1.8, the United
Kingdom’s 2.1, and the United States’ 3.0.°

To what extent were these sharp fluctua-
tions in wage dispersion—occurring par-
ticularly during the late 1980s and early
1990s—due to real inflationary effects, and
to what extent were they due to measure-
ment problems? Afirst measurement prob-
lem stems from the fact that differences in
payment frequencies become important
during periods of high inflation. Adopting
the assumption that all wages are paid at
the end of the month causes an underesti-
mation of the real wages of those who re-
ceive half of their wages on the fifteenth of
the month or a quarter of their wages each
week. Second, high inflation also increases

°The developed economies’ percentile ratios are
found in Gottschalk and Smeeding (1997:643). These
were, however, constructed from earnings, not wages,
and do not exclude agricultural workers. If the same
is done for Brazil, the 2001 90-10 and 80-20 ratios are
7.8 and 4.0, respectively. Also, European and Ameri-
can statistics are based on distributions from the mid-
1980s to the early 1990s.
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Figure 1. Wage Inequality by Percentile Ratio Measure.
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Source: Author's calculations from 1976-2001 PNAD files.
Note: The graph depicts the trends in the ratios of wages at the 80th, 50th, and 20th percentiles.

the importance of the timing of index-
ation. Monthlywage-related questions that
are put to workers with equal real annual
wages may elicit differentresponsesif some
individuals get their wages indexed one
month, while others receive their adjust-
ment during the following month. Third,
answers to survey questions pertaining to
wages may yield less accurate data due ei-
ther to respondents’ increasing difficulty
in keeping up with wage information or to
their confusion regarding the questions’
reference periods.

While it is extremely difficult to ascer-
tain how much of the measured changes in
dispersion were due to respondent error, a
notion of the importance of the first two
problems mentioned above can be gained
through the use of a monthly employment
survey (PME) conducted by the Brazilian
Institute of Geography and Statistics (IBGE)
in the main metropolitan areas of the coun-

try. The surveys contain information on
payment frequency as well as on wages over
afour-month period. On the former ques-
tion, individuals are asked whether wages
are received monthly, biweekly, or weekly.
On the latter question, respondents are
contacted in each of four consecutive
months, allowing the construction of up to
a four-month panel. This information
source is then used to examine the period
1987-89, when inequality and inflation rose
more than at any other time in the years
studied. Specifically, the surveys of Sep-
tember and October of 1987 and 1989 are
used to calculate inequality levels among
male wage earners using three wage defini-
tions: (i) September wages, with no ac-
count taken of payment timing differences,
(ii) September wages indexed according to
payment timing, and (iii) the sum of Sep-
tember and October wagesindexed accord-
ing to payment timing. The resultsindicate
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Figure 2. Levels of Education.
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Source: Author's calculations from 1976-2001 PNAD files.
Note: Primary school is defined by 1-4 years of schooling, intermediate school by 5-8 years, secondary by 9-11

years, and university by at least 12 years of schooling.

that the calculation of real wages with the
use of payment frequency information re-
duces the Gini coefficient’s assessment of
inequality by only 0.26% in 1987 and 0.90%
in 1989.7 Using a two-month sum of real
wages reduces estimates by a further 4% in
1987 as well as in 1989. Thus, adjustments
have a very limited impact on inequality
trend estimates. In all three cases the 1987-
89 increase in the Gini coefficientis on the
order of 8%. These figures suggest that
payment and indexation timing effects are
not responsible for the positive relation-
ship between inflation and inequality de-
tected in this study.

"Neri (1995:502) found that deflating wages ac-
cording to the time they are received had little effect
on the measurement of real wages, a result of the fact
that over 80% of all employees receive their payments
on a monthly basis.

Other measurement issues, such as top-
coded or miscoded wages at the upper end
of the distribution, do not seem to be be-
hind the estimated trends. Only four ob-
servations are top-coded in one single
dataset (they are more common among the
self-employed). Miscoding seems to be an
obvious problem only in the 1976 survey,
where eleven unusually high incomes ap-
pear at the very top of the distribution and
have been excluded from the analysis.®

Trends in Schooling, Returns
to Skill, and Residual Inequality

Abreakout of the wage series into trends
in worker characteristics and the returns to
those characteristics reveals considerable

8These incomes are up to six times as large as those
of the preceding observations and are highly suspect
because they accrued to electricians, cooks, construc-
tion workers, bus drivers, and mechanics.
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Figure 3. Returns to Education.
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Source: Author's calculations from 1976-2001 PNAD files.

Note: Returns to schooling are estimated using an earnings equation that includes an 8-variable education step
function, a linear term within education categories, a quartic in potential experience, an interaction of experience with 4
education categories, plus binary variables for head of household, industrial sector, region, and urban area residence.

See Appendix B for further details.

changes in the educational composition of
the work force. Figure 2 shows an increase
in the proportion of wage earners with
secondary or intermediate education and a
concurrent decline in the proportion of
workers with primary or no education.’
Moreover, this trend accelerated over time.
While the share of workers with intermedi-
ate education increased by 4 percentage
points during the 1980s, it increased by 5.8
percentage points during the 1990s. In the
1980s the share of workers with secondary

The old Brazilian schooling classifications were
primary (1-4 years of education), intermediate (5-8
years), secondary (9-11 years), and college. The new
schooling classifications are first cycle (1-8 years of
education), second cycle (9-11 years), and college.
This study, like most studies of education in Brazil,
uses the older and richer definitions.

education rose by b percentage points, and
in the 1990s itrose another 6 points. Atthe
same time, the proportion of workers with
primary education fell by 7.3 percentage
points during the 1980s and by 10 points
during the 1990s. No marked change is
found among the college-educated, whose
share in the working population increased
only modestly during the 25-year period
under study."

In general, the trend in the returns to
education (see Appendix B) shown in Fig-
ure 3 is in accord with the changes in the
educational composition of the working
population. Returns to middle and lower
levels of education declined considerably

10See Birdsall, Bruns, and Sabot (1996) for a com-
parison of schooling trends in Brazil and Asia that
documents even greater progressin the latter region.
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Figure 4. Returns to Experience.
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Source: Author's calculations from 1976-2001 PNAD files.

Note: Returns to experience, evaluated at 15, 20, and 25 years of experience, are estimated through the use of an
earnings equation that includes an 8-variable education step function, a linear term within education categories, a quartic
in potential experience, an interaction of experience with 4 education categories, plus binary variables for head of
household, industrial sector, region, and urban area residence. See Appendix B for further details.

over the period under consideration. For
example, returns to intermediate educa-
tion declined steadily, from a premium of
81% in 1976, to 54% in 1989, to 43% in
2001. Returns to primary and secondary
education remained fairly constant in the
1980s, but began to fall during the 1990s.
Between 1989 and 2001 the premium to
secondary education decreased from 71%
to 54%. Similarly, the return to primary
school tumbled from 54% in 1989 to 18%
in 2001. In contrast to these trends, it can
be noted that the return to a college educa-
tion moved from 116% in 1976 to 146% in
2001." As a point of reference, Brazilian

"Using samples of metropolitan workers,
Fernandes and Menezes (2000) also found falling
returns to education at all schooling levels with the
exception of college.

school premia greatly exceed those in
developed economies such as the United
States, for which Gottschalk (1997:30-
32) found a 53% wage differential be-
tween college and high school graduates.
With regard to the other component of
human capital, experience, no long-term
trend is found. The return to experience
rose and declined, converging to an an-
nual return in the 1-2% range (Figure
4).

Finally, estimates of residual disper-
sion found in Figure 5 attest to the fact
that while residual inequality decreased
during the latter part of the 1970s, it
began to rise during the 1981-83 reces-
sion and became more pronounced dur-
ing the mega-inflationary 1987-89 pe-
riod. This is demonstrated by the 80-20
decile ratio of the error term of the wage
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Figure 5. Residual Inequality.
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Source: Author's calculations from 1976-2001 PNAD files.

Note: Shown are decile ratios of residuals of a regression of log wage rates on an 8-variable education step function,
a linear term within education categories, a quartic in potential experience, an interaction of experience with 4 education
categories, plus binary variables for head of household, industrial sector, region, and urban area residence.

regression (see Appendix B), which de-
creased by 7% from 1976 to 1979, in-
creased by 7% from 1979 to 1987, and
rose further by 13% from 1987 to 1989.
Price stabilization plans appear to have
reduced the measure of dispersion, which
declined by 7% from 1989 to 1993 and by
an additional 12% from 1993 to 2001.
At this point I seek to isolate the ef-
fects of these changing phenomena on
the trends in wage inequality. I am spe-
cifically interested in the extent to which
the changes in inequality were related to
a changing skill profile of the working
population, to changes in returns to skill,
and to changes in unobservables. Such
an exercise may not only allow for an
understanding of the direct contributors
to the trends in wage distribution, but
also provide clues to possible connec-

tions with other less obvious sources of
influence.

Methodology

Juhn, Murphy, and Pierce (1993:426—
29) suggested a simple methodology for
decomposing wage distribution trends into
contributions related to temporal changes
in worker skill levels, returns to skill, and
levels of and returns to unobserved traits.
The usual wage equation is assumed, with
wages being a function of observed worker
characteristics X, returns to those charac-
teristics B, and a term u representing unob-
served traits and their returns. U is ex-
pressed as two components, one corre-
sponding to a cumulative distribution func-
tion of the wage equation residuals, and the
other to an individual’s percentile in the



104 INDUSTRIAL AND LABOR RELATIONS REVIEW

residual distribution. Thatis, if 7' (-1X) is
defined as year ¢'s inverse cumulative re-
sidual distribution for workers with charac-
teristics X, and 0, is defined as individual
s percentile in the residual distribution,
F;'(0,1X ) will produce u,. The wage-gen-
erating equation can hence be expressed in
the following manner:

(l) Yiz = XiLBL + le(eizl‘xiz) = ‘XiLBL+ ;-

Adding and subtracting both X B and the
inverse of the average cumulative residual
distribution /*'(0,1X, ) produces

(2) Yiz = XiLB + Xiz(Bz - B) + F’I(GJX“) +
[F1(0,1X,) ~F(0,1X,)].

This equation suggests that wage distribu-
tions evolve in response to three factors.
The first term in the equation captures the
effect on wages of changes in worker char-
acteristics such as education and experi-
ence, holding the returns to those charac-
teristics fixed; the second term captures
the effect of changes in returns to these
characteristics; and the last term reflects
trends in residual dispersion.

Assessing the relative importance of each
of these sources of change requires estimat-
ing wage distributions holding constant skill
levels, returns to skills, and residual disper-
sion at progressive steps. To achieve this,
the following practical procedure can be
followed. First, define Y| (equation 3) as
the wage distribution in which returns to
skill and residual dispersion are held con-
stant. In the construction of Y} for each of
the years under study, year ¢ characteristics
are evaluated not at year ¢ returns to those
characteristics, but instead at a mean level
of returns 3 over all time periods. In addi-
tion, residual variance is held constant by
calculating an average cumulative residual
distribution where, once again, the average
is over all time periods. Each person iin
year tis then assigned aresidual computed
using his ranking in year ¢'s residual distri-
bution (0,) and the inverse of the average
cumulative residual distribution /' (-1X ).
Since both returns and residuals are held
constant, differences in inequality in Y,
between any two given years can be inter-

preted as produced by changes in observed
skill levels.

(3) Yi= X,B+F(6,1X,)
) V= X8+ F(6,1X,)
(5) Y; = Xi[B[ + P‘Zl (eillxil) = Yvil = )(HB + uil

Second, define Yi (equation 4) as the
wage distribution that holds constant re-
sidual dispersion, constructed for each year
tusing year ¢ characteristics, year ¢ returns
to those characteristics, and aresidual term
computed as in the case of Y. Given that
residual variation is held constant, any dif-
ference in inequality in Y? beyond that
already related to observed skill level
changes can be attributed to a changing
structure of returns to skill for observables.
Finally, define Y7 (equation 5) as the wage
distribution that allows variation in returns,
characteristics, and residual variation. In
the construction of Yi, year ( returns are
evaluated using year ¢ characteristics, and
residuals are constructed using year #’s in-
verse cumulative residual distribution and
year ¢’s residual ranking. Thus, Y7 coin-
cides with the actual wage distributions.
Any difference in inequality in Y7 not al-
ready related to changes in observed skill
levels or returns to skill can be attributed to
changes in residual dispersion.

Empirical Analysis

The methodology is used to construct
counterfactuals illustrating how inequality
would have behaved if only observable at-
tributes, returns to those attributes, and
residual dispersion had changed over time,
where inequality is defined by the 80-20
decile ratio as well as by the 80-50 and 50-20
ratios in order to ascertain how dispersion
behaved above and below the median. Also,
to focus on the role of human capital, log
wage regressions are estimated using only
the education and experience variables
detailed in Appendix B. Although returns
to skill are generally lower when the sectoral
and spatial controls are used as in Section
4, the trends remain largely unaffected.
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Figure 6. Trends in the 80-20 Ratio That Would Have Occurred If Only
Characteristics, Returns to Skill, and Residual Variation Had Changed.
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Source: Author's calculations from 1976-2001 PNAD files.
Note: This figure depicts the trend that the 80-20 ratio would have followed if only observable characteristics,
returns to skill, and residual variation had changed over the 1976-2001 period. Each line represents the corresponding

counterfactual indexed to its level in 1976.

Figure 6 shows that changesin returns to
skill exerted an equalizing influence
throughout the study period, and that this
dynamic strengthened during the 1990s.
Had wage inequality been affected solely by
changes in returns to skill, the 80-20 ratio
would have declined in 1989 to a level
equivalent to 95% of its 1976 value and
would have further declined by 2001 to
79% of that value. In addition, Figures 7
and 8 show that declining returns to skill
reduced inequality at both ends of the dis-
tribution even in the face of a rising pre-
mium to a college degree, a phenomenon
explained by the very small percentage of
the sample that was affected by the latter—
5.6% to 8.8% depending on the year—and
by the fact thatreturns to all levels of school-
ing besides a college degree show marked
declines.

In contrast, inequality trends attribut-
able to changes in residual dispersion play
a prominent role only during the 1987-93
period, when the economy bordered on
hyperinflation. Ceteris paribus, changes in
residual variation would have produced a
12% increase in the 80-20 ratio between
1987 and 1989 and another spike in 1993
when inflationary levels reached their
peak. Following the advent of price sta-
bility in 1994, the influence of residual
dispersion receded, so that by 2001 in-
equality at the top and the bottom of the
wage distribution would have changed by
only 1% and 3% with respect to its level
in 1976. Thus, unlike in other countries,
such as the United States, in Brazil there
seems to be no evidence of a long-term
increase in inequality driven by consis-
tently rising residual dispersion, often
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Figure 7. Trends in the 80-50 Ratio That Would Have Occurred If Only
Characteristics, Returns to Skill, and Residual Variation Had Changed.
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Source: Author's calculations from 1976-2001 PNAD files.
Note: This figure depicts the trend that the 80-50 ratio would have followed if only observable characteristics,
returns to skill, and residual variation had changed over the 1976-2001 period. Each line represents the corresponding

counterfactual indexed to its level in 1976.

tagged to an increasing valuation of un-
observable attributes.

Finally, changes in the skill profile of the
population exerted a disequalizing effect
on distribution that nevertheless dimin-
ished slightly over time. Had these changes
been the only thing affecting inequality,
the 80-20 decile ratio would have increased
by 12% between 1976 and 1989 but then
would have fallen between 1989 and 2001
to a level 10% above its initial value. Fig-
ures 7 and 8 show that the decline in the
disequalizing effects of characteristics was
driven by changes occurring at the bottom
of the distribution, where the 50-20 ratio
rose by up to 8% but declined thereafter to
a level 3% above its starting level. In con-
trast, at the top of the distribution changes
in the education and experience profile of

the work force were exerting an increas-
ingly disequalizing influence. These differ-
ences are likely related to the two channels
by which composition effects shape wage
distribution. On the one hand, all else
equal, growth in the size of population
subgroups with high levels of within-group
dispersion raises overall inequality. On the
other hand, growth in the size of popula-
tions with subgroup mean wages closer to
the global mean drives down overall in-
equality, ceteris paribus. In Brazil, within-
group dispersion generally increases with
the level of education, but the subgroup to
global mean gap closes up to the 7th to the
10th year of education, depending on the
year. As can be inferred from Figures 7-8,
this second source of change seems to be
gaining force at the bottom of the distribu-
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Figure 8. Trends in the 50-20 Ratio That Would Have Occurred If Only
Characteristics, Returns to Skill, and Residual Variation Had Changed.
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Source: Author's calculations from 1976-2001 PNAD files.
Note: This figure depicts the trend that the 50-20 ratio would have followed if only observable characteristics, their
returns to skill, and residual variation had changed over the 1976-2001 period. Each line represents the corresponding

counterfactual indexed to its level in 1976.

tion, whereas at the top the sources of
change are producing net disequalizing
effects.

The information contained in Figures 6—
8 and Table 3 sheds light on the factors
driving the short- and long-run trends in
wage inequality. The steadily climbing lev-
els of inequality evident during the 1980s
can be attributed to the disequalizing com-
position effects of an educational expan-
sion, but also, and more importantly, to
sharply increasing residual dispersion in
the context of mounting rates of inflation.
If only residual dispersion had changed
over the 1981-89 period, the 80-20 ratio
would have increased by 18% (Table 3),
which represents 72% of the actual change
that occurred during the period. The
disequalizing skill composition effects di-

minished slightly during the 1990s, residual
dispersion receded with the advent of price
stability, and the equalizing effects of fall-
ing returns to skill gained force during the
1990s to produce an even stronger fall in
inequality during that decade.

As for the perhaps more important mat-
ter of the reasons behind the long-term fall
in wage inequality in a country where wages
at the 90th percentile have averaged a level
10 times that found at the 10th percentile,
falling returns to skill stand out as the pre-
dominant force, especially if the spike in
residual variation isinterpreted as a tempo-
rary phenomenon related to a very un-
stable macroeconomic environment. Be-
tween 1976 and 2001 skill composition
changes would have produced a 10% in-
crease in the 80-20 ratio, but changes in
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Table 3. Observed Trends in the 80-20, 80-50, and 50-20 Ratios
and Trends They Would Have Followed if Only Characteristics, Returns
to Skill, and Residual Variation Had Changed over the 1976-2001 Period.
80-20 ratio 80-50 ratio 50-20 ratio

Year Char’s  Ret’s R.V. Obs. Char’s  Ret’s R.V. Obs. Char’s  Ret’s R.V. Obs.
1976 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1977 0.98 0.97 0.98 0.94 0.99 0.99 0.99 0.97 0.99 0.98 0.99 0.96
1978 0.99 0.99 0.99 0.97 1.00 1.02 1.00 1.02 0.99 0.98 0.99 0.96
1979 1.01 0.99 0.96 0.95 1.01 1.01 0.99 1.00 1.00 0.98 0.97 0.95
1981 1.05 0.94 0.97 0.96 1.03 0.99 0.98 1.00 1.02 0.95 0.99 0.97
1982 1.07 0.96 0.97 0.99 1.06 0.98 0.97 1.02 1.01 0.98 0.99 0.97
1983 1.14 0.95 0.96 1.05 1.09 0.98 0.98 1.04 1.04 0.97 0.99 1.01
1984 1.13 0.95 0.99 1.06 1.07 0.97 0.99 1.03 1.06 0.97 0.99 1.03
1985 1.13 0.95 1.00 1.08 1.07 0.96 0.99 1.02 1.06 0.99 1.01 1.07
1986 1.10 0.92 0.99 1.00 1.03 0.96 0.99 0.98 1.07 0.95 1.00 1.02
1987 1.11 0.93 1.02 1.06 1.06 0.95 1.00 1.00 1.05 0.99 1.02 1.05
1988 1.13 0.95 1.11 1.19 1.07 0.97 1.03 1.07 1.06 0.98 1.08 1.11
1989 1.12 0.95 1.14 1.20 1.07 0.97 1.06 1.09 1.05 0.98 1.07 1.10
1990 1.13 0.90 1.06 1.08 1.04 0.95 1.03 1.01 1.08 0.95 1.03 1.07
1992 1.09 0.88 1.07 1.04 1.03 0.94 1.04 1.00 1.06 0.94 1.03 1.04
1993 1.10 0.86 1.09 1.05 1.06 0.91 1.05 1.03 1.03 0.95 1.03 1.02
1995 1.11 0.86 1.00 0.97 1.08 0.93 1.00 1.01 1.03 0.93 1.00 0.96
1996 1.10 0.85 1.02 0.97 1.07 0.93 1.01 1.00 1.04 0.92 1.02 0.97
1997 1.10 0.81 1.00 0.92 1.06 0.91 1.01 0.98 1.04 0.89 1.00 0.93
1998 1.10 0.83 0.99 0.92 1.08 0.89 0.98 0.95 1.03 0.93 1.00 0.96
1999 1.10 0.83 0.97 0.90 1.06 0.90 0.99 0.95 1.03 0.92 0.99 0.94
2001 110 079 097 086 108 0.88 0.99 094 103 091 097 091

Source: Author’s calculations from 1976-2001 PNAD files.
Note: The table presents the coordinates of Figures 6-8, with each column representing the corresponding
counterfactual indexed to its value in 1976. Char’s refers to quantities or individual characteristics, Ret’s to the

returns to those characteristics, and R.V. to residual variation.

The sum of the changes of the three

counterfactuals is the observed (Obs.) change. For example, between 1976 and 2001 the changes in the three
components referring to the 80-20 ratio (10%,-21%,-3%) add up to the actual change in that measure (-14%).

returns to skill would have driven down
dispersion by 21%."* Differences at the top
and bottom ends of the distribution largely
pertain to differencesin the degree towhich

2These types of numbers can be obtained from
Table 3 for any period of interest. In the case of the
change in the 80-20 wage ratio involving the years
1976 and 2001, the table shows that changing charac-
teristics would have increased the 80-20 ratio by 10%,
falling returns to characteristics would have reduced
the ratio by 21%, and declining dispersion would
have reduced the ratio by 3%. These percentagesadd
up to the actual —-14% change in the 80-20 ratio
occurring between 1976 and 2001. To conserve space,
coordinates are rounded to two significant digits,
producing counterfactual components that may not
add up exactly to the observed changes in inequality.

composition effects influenced inequality,
where they would have driven an 8% in-
crease at the top but only a 3% increase at
the bottom. Using as a reference other
periods that are more comparable in terms
of macroeconomic cycle does not change
the qualitative nature of the results. Be-
tween 1982 and 1999, both recessionary
years with similar GDP growth and unem-
ployment rates, changing characteristics
would have produced a 3% increase in the
80-20 ratio; changing returns to skill, a 14%
decrease; and residual variation, a 1% in-
crease. As a point of comparison, Juhn,
Murphy, and Pierce (1993:430) found that
all three sources of change contributed to
rising levels of inequality in the United



EDUCATION AND INEQUALITY IN BRAZIL 109

States, with increased residual dispersion
accounting for the bulk of the changes at
both ends of the distribution."

Conclusion

Wage inequality among prime-age full-
time Brazilian men fell during the late
1970s, rose by 25% during the 1980s, and
fell once more during the 1990s, with the
netresult being a 14% decline in the 80-20
percentile ratio between 1976 and 2001.
Behind the sharp increase in dispersion
occurring over the 1980swere disequalizing
composition effects associated with an edu-
cational expansion, but far more impor-
tant was rising residual dispersion in the
context of mounting rates of inflation. The
disequalizing skill composition effects di-
minished during the 1990s, residual dis-

¥The incorporation of self-employed individuals
in the samples has little effect on the results. Itlowers
the long-term fall in the 80-20 ratio from 14% to 13%,
and the resulting decomposition figures are very close
to those reported in Table 3. Ceteris paribus, changes
in observed characteristics would have raised the 80-
20 ratio by 8%, while changes in returns and residual
variation would have reduced it by 18% and 3%,
respectively. The share of self-employed individuals
has held fairly steady over time, at about one-third of
the male working population aged 18 to 64.

persion receded with the advent of price
stability, and the equalizing effects of fall-
ing returns to skill gained force during the
1990s to produce an even stronger fall in
inequality during that decade.

In terms of the perhaps more important
question of the long-term fall in dispersion
in a country where individuals at the ninth
decile have averaged a wage 10 times that
found at the first decile, falling returns to
skill are squarely at the center of the posi-
tive developments, especially if the spike in
residual variation isinterpreted as a tempo-
rary phenomenon related to a very un-
stable macroeconomic environment. If only
returns to skill had changed, the 80-20 ratio
would have declined in 1989 to a level
equivalent to 95% of its 1976 value, would
have further declined to 86% of its 1976
value by 1995, and to 79% of its 1976 value
by 2001. Disequalizing skill composition
effects concentrated at the top of the distri-
bution were unable to override the positive
effects of compression in the returns to
skill, and hence the net effect of educa-
tional progress on Brazilian inequality was
to reduce it. However, whether a 14%
decline in the 80-20 ratio constitutes a sat-
isfying result of an educational expansion
that in a span of 25 years doubled the
median schooling level of the sample is a
question whose answer may lie in the eye of
the beholder.
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Appendix A
Measures of Wage Inequality: Percentile Ratios and the Gini Coefficient

Decile Comparison

Year 80-20 80-50 50-20 90-10 90-50 50-10 Gini
1976 4.37 2.24 1.95 10.00 4.00 2.50 539
1977 4.09 2.18 1.87 9.04 3.84 2.35 522
1978 4.25 2.28 1.87 9.79 4.02 2.44 535
1979 4.16 2.25 1.85 9.70 3.97 2.45 526
1981 4.20 2.23 1.89 10.09 3.87 2.61 517
1982 4.33 2.28 1.90 9.89 3.95 2.51 515
1983 4.58 2.34 1.96 10.34 3.93 2.63 524
1984 4.63 2.31 2.01 10.45 3.92 2.66 523
1985 4.74 2.28 2.08 10.50 3.75 2.80 529
1986 4.36 2.19 1.99 10.00 3.71 2.69 504
1987 4.62 2.25 2.05 11.02 3.75 2.94 525
1988 5.20 2.40 2.17 12.39 4.15 2.98 558
1989 5.26 2.45 2.15 12.80 4.28 2.99 557
1990 4.72 2.27 2.08 12.82 3.75 3.29 522
1992 4.55 2.25 2.02 9.19 3.60 2.55 510
1993 4.58 2.30 1.99 9.54 3.68 2.59 539
1995 4.22 2.26 1.87 9.60 3.61 2.66 514
1996 4.24 2.23 1.90 9.43 3.43 2.75 499
1997 4.00 2.20 1.82 9.53 3.58 2.67 502
1998 4.00 2.13 1.88 9.10 3.47 2.63 507
1999 3.92 2.13 1.84 8.78 3.47 2.53 498
2001 3.75 2.11 1.78 8.33 3.52 2.37 499

Source: Author’s calculations from 1976-2001 PNAD files.
Note: Inequality is measured through the use of the Gini coefficient multiplied by 1000 and by the ratio of
wages at the corresponding percentiles.

Appendix B

The Estimation of Returns to Skill

Returns to human capital are calculated by regressing the natural logarithm of the hourly wage on an
education step function, a linear term within education categories, a quartic in potential experience, an
interaction between experience and four education categories (primary, intermediate, secondary, and college
education), and binary variables for head of household, industrial sector, region, and urban area residence.
The education step function is composed of binary variables for the following levels of education: incomplete
elementary school (1-3 years of education), completed elementary school (4 years), incomplete intermediate
school (5-7 years), completed intermediate school (8 years), incomplete high school (9-10 years), completed
high school (11years), incomplete college (12-14 years), college degree (15-18 years). Region binary variables
refer to the standard subdivision of the country into the North, Northeast, South, Southeast, and Midwest, while
industrial sector binary variables include light and heavy industry, construction, commerce, transportation and
communication, services, the social sector (for example, teaching, medical services), and public administration.

Specifically, the return to primary school is defined as the difference in wages between workers with 4 years
of education and workers with no schooling; the return to intermediate school as the wage differential between
workers with 8 years of education and workers with 4 years; the return to secondary education as the differential
between workers who completed secondary school and those who completed intermediate school; and the
return to a college education as the wage differential between workers with a college degree and workers who
completed secondary education. Returns to experience are evaluated at 15, 20, and 25 years, where potential
labor market experience is set as age minus education minus 7—the age at which formal education begins in
Brazil. In order to control for changes in the education and experience profile of the population, returns to
skill are calculated using the fixed-weight aggregation scheme of Katz and Murphy (1992).
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