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ABSTRACT

This paper shows that there is a large inter-industry wage dispersion in the Brazilian
labor market, that persists after controlling for differences in workers” productive
attributes and job characteristics. The wage structure is robust over time, with no
evidence that wage premiums can be imputed to differences in job quality, workers’
heterogeneity, discriminatory practices, short-run excess demand in specific sectors,
or changes in the macroeconomic and political settings. The contribution of labor
market segmentation to wage inequality is estimated to be in the 7-11 percent interval.

SINTESIS

Este trabajo muestra que cxiste una gran dispersién de salarios interindustriales en el
mercado laboral en Brasil, el que persiste después de controlar por productividad los
trabajadores como por las caracteristicas del trabajo. La estructura salarial es robusta
a lo largo del tiempo, sin que haya evidencia que las primas salariales puedan ser
imputadas a diferemcias en calidad de los cargos, heterogeinedad de los trabajadores,
précticas discriminatorias, exceso de demanda de corto plazo en sectores especificos
o cambios en los entornos macroeconomicos o politicos. Se estima que la contribucién
de la segmentacién del mercado laboral a la desigualdad en los salarios se da en el
intervalo de 7 a 11 por ciento.

* BNDES — FEA/UFRJ
= IPEA/DIPES — Univ. Santa Ursula
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1. INTRODUCTION

Income inequality in Brazil is among the highest in the world. The country’s
outstanding economic performance throughout the 50s, 60s, and most of the 70s,
however, overshadowed this problem by reducing poverty and enhancing social
welfare, notwithstanding the absence of improvements in income distribution.
This picture has changed substantially since the beginning of the 80s. Since then,
not only has the pace of growth slowed down, but also the division of income has
become more unequal. Needless to say, the combination of these two factors led
to a sharp decline in the well-being of the poor, as well as to an increase in the
number of people that lack satisfaction of their most basic needs.

The magnitude of the distributive problem, as well as the urgency to
ameliorate it, have motivated a number of studies geared to identifying the
mechanisms at work to produce skewness in the distribution of income and to
subsidizing policies aimed at smoothing it." This paper fits well into this line of
research. In particular, our objective is to test the existence of segmentation in
the Brazilian labor market and to assess the extent to which it contributes to
inequality in Brazil.

Segmentation occurs when equally endowed workers are differently
rewarded. If it is present, the labor market is generating inequality, rather than
just revealing it (as when wages differ because workers have distinct skills).?
Segmentation may arise in several fashions, associated with different partitions of
the labor market, such as by region, industry, institutional traits, and so on. Here
we are interested in industry segmentation. Thus, besides appraising the extent of

* Estudios de Economfa, publicacién del Departamento de Economia de la Facultad de Ciencias Econdmicas
y Administrativas de la Universidad de Chile, vol. 21, nimero especial.

! See, for instance, Sedlacek and Barros (1989), Ramos and Reis (1990), and Camargo and Giambiagi (1991).

* These situations are distinct not only from an ethical standpoint, but also because they require different kinda
of policies to reduce the associated inequality. Therefore, it is imporiant to develop a notion of their relative
importance in order 1o achieve an adequate diagnosis of the nature of the inequality generation process in
Brazil.
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inter-industry wage differentials and its contribution to inequality, we test the
hypothesis that these differentials are not entirely due to dissimilarities in the
workers’ productive endowments.

Segmentation seems to be, in principle, incompatible with profit
maximization under perfect competition. Therefore, the observation of equally
endowed workers receiving different wages induced the development of a series
of models to explain this outcome, including the effciency wage theory - an
elegant attempt at reconciling the empirical evidence with the major implications
of the neoclassical theory. There are at least five different efficiency wage
models. The first relates higher wages to lower turnover rates. Two others rely
on a positive relation between higher wages and workers’ effort and productivity.
A fourth espouses the idea that under asymmetric information higher wages are
an efficient way of sorting out the most productive workers. A final fifth model
draws on equity considerations inside the firm, that lead to low dispersion of
wages among different occupations. Dickens and Katz (1987), as well as Krueger
and Summers (1988), review the efficiency wage literature in the context of
segmented labor markets. Moreover, Dickens and Katz (1987) examine their
consistency vis-a-vis the empirical evidence for the US economy.

Besides verifying the existence of wage differentials, several studies show
that the inter-sector wage structure is stable over time and quite similar across
countries (e.g., Dickens and Katz, 1987); Krueger and Summers, 1988; Katz and
Summers, 1989; Abuhadba and Romaguera, 1993; Gittleman and Wolff, 1993.
These findings apparently cannot be explained by differences in the quality of
either workers or jobs, rates of return to schooling, strength of unions,
discrimination, or measurement errors, reinforcing the hypothesis of
segmentation.

An alternative explanation was advanced by Krueger and Summers (1988),
according to whom industry segmentation is explained by the fact that "workers
in high wage industries receive noncompetitive rents”. The existence of such rents
raises important questions, related not only to the workings of the labor markets,
but also to the optimality of government intervention via industrial and trade
policies. In this line, Katz and Summers (1989) show that imperfections in the
labor market may be more important to the design of strategic trade pol icies than
the existence of monopoly rents in the product market, a rationale espoused by
Dixit (1989) in his analysis of the American automobile industry. Therefore,
segmentation is important not only from a distributive point of view, but also
from the standpoint of industrial and trade policies, both undergoing significant
change in Brazil. We touch lightly on this topic.

This study is organized in four sections. The coming one contains an
evaluation of the contribution of inter-industry wage differentials to earnings
inequality through a decomposition exercise. Next, we estimate the magnitude and
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significance of industry segmentation via regression analysis. Here we also
examine the temporal stability of wage differentials and compare its structure to
those observed in the USA and Sweden. A final section presents the paper’s main
conclusions.

2. INTER-INDUSTRY WAGE DIFFERENTIALS AND WAGE INEQUALITY

This section evaluates the contribution of inter-industry wage differentials
to earnings inequality in Brazil. The idea is to measure the reduction in inequality
that results from eliminating the differences in average earnings among workers
employed in different industries. We call this term the gross contribution of the
variable industry to the overall wage inequality.

2.1. Methodology and Data Basis

Assuming a partition of the population in g groups (according to sectors of
activity, for instance), a measure of inequality is said to be additively
decomposable when it can be written as:

I=1@, R, 1)=I,(, R)+Ew @y RDI, @.1)
g

where p, represents the fraction of the labor force employed in the g-th group, R,
is its relative mean income, and I is the wage dispersion within this group as
measured by the index I, . The term I, on the right side of (2.1) corresponds to
the inequality between groups (i.e., the amount of inequality that would be
observed in the case of a wage redistribution in the interior of each group, in such
a fashion that, in the end, all workers in a group would receive the same wage).
The second term on the right-hand side — from here on called I, — reflects the
inequality within groups; i.e., the share of overall inequality that is associated
with factors other than those involved in the particular partition under study. It
represents the degree of inequality that would be observed if all groups had the
same average wage. Notice that I, is the weighted average of the internal
inequalities, the weights — w(p,, R,) — being a function of the population share
and average earnings of each group.

One can thus estimate the contribution of inter-industry wage differentials
to the overall wage inequality at a given point in time as the fraction of this
inequality that would be eliminated if the average wages of all groups were
equalized, while keeping the internal dispersions unchanged. The rationale behind
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this exercise is that all the effect of this sort of segmentation would be captured
by differences in average wages at sector level.

Amongst the most commonly used inequality indices - the Gini coefficient,
the variance of the logarithms of income, the coefficient of variation, and the
Theil measures T and L - the last three are the only additively decomposable. In
this paper we work with the Theil T, mainly because of its widespread use in the
literature.’

Our data come from the 1981, 1985, and 1990 PNADs, a household survey
conducted yearly by IBGE, the Brazilian Bureau of Statistics. By examining these
three years, we are able not only to assess the stability of the wage structure, but
also its sensitivity to changes in the macroeconomic, political, technological and
managerial environment that developed in the 1981-90 period. The working
sample is made up of males, aged between 18 and 65, working at least 20 hours
per week in their main occupation, living in urban areas, and who were not
employers* (see Table 1 for sample screening: the fall in the number of
observations between 1985 and 1990 is due to a change in the survey’s sample
weights). One- and two-digit aggregations, with 11 and 45 industries,
respectively, are used in the analysis.®

TABLE 1

SAMPLE SCREENING
(number of workers after each filter)

Year 1981 1985 1990

Initial Sample Size 357485 390161 235589
Urban Regions 280833 305889 784881
Males 133378 145213 87569
Age (between 18 and 65) 94157 104857 62855
Positive Income 78074 88716 52610
Hours Worked .\ 20 77237 87966 52034
Not Employers 72056 81864 47612
Other - Final Sample Size 71710 80958 47293

* The decomposition of the Theil T is shown in Ramos (1990).

* The chiefl reasons for such choice are related 10 selectivity, nature of the earnings formation process, and
survey coverage.

* See Tables 4 and 5 for a list of the one- and two-digit industries considered in our analysis.
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2.2. Results

Before presenting our results, it is interesting to look at the outcomes of
similar studies, for distinct variables (i.e., partitions of the labor force), so as to
have a benchmark for comparison. Table 2 displays the main findings in the
literature. Differences in education are by far the most relevant cause of earnings
inequality in Brazil. This variable’s gross contribution ranges from 30 to 50
percent of overall inequality, depending on the period and sample of each study.
Among the other variables, geographic region and sector of activity were found
to be relatively important by Langoni (1973), each explaining between 11 and 15
percent of overall inequality (the latter, however, loses importance in more recent
periods). Age has shown a consistently low contribution, while gender, somewhat
surprisingly, explains almost nothing of the dispersion of earnings. More recent
studies considered the role of position in occupation (i.e., the partition according
to classes of workers: employers, employees, and self-employers), which has a
contribution a bit above that of age, ranging from 8 to 13 percent in the eighties
and late seventies.

TABLE 2

CONTRIBUTION TO INEQUALITY: RESULTS FROM OTHER STUDIES

Variable Source Number Period Contribution
of Groups %
Education Langoni (1973) 5 1960/70 3543
Reis and Barros (1990) 5 1976/86 35-50
Ramos and Trindade (1991) 5 1977/89 30-36
Age Langoni (1973) 8 1960/70 7-10
Ramos (1990) 5 1977/85 8-9
Bonelli and Ramos(1993) 5 1977/89 7-9
Industry Langoni (1973) 3 1960/70 13-15
Ramos (1990) 9 1977/85 5-7
Bonelli and Ramos(1993) 9 1977/89 5-7
Gender Langoni (1973) 2 1960/70 2-3
Region Langoni (1973) 6 1960/70 13-14
Position in Occupation Ramos (1990) 3 1977/85 B8-11
Bonelli and Ramos(1993) 3 1977/89 9-13
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The estimates for the contribution to inequality of inter-industry earnings
differentials resulting from the decomposition exercise described above are shown
in Table 3.° Considering the one-digit aggregation, for which results are more
readily comparable with those in Table 2, we may conclude that industry
segmentation ranks second only to education as an explanation to inequality.’
This picture is reinforced when the thinner two-digit partition is used, with the
explanatory power jumping to 20 percent and over. This is an indication that
there are sizable differences in average earnings within the groups that form the
more aggregate, and traditional, partitions considered before, which drives up the
relevance of industry differences to the understanding of earnings inequality. In
other words, pending a more detailed examination, there is evidence that the
inter-industry earnings differentials matter for inequality, and it might be the case
that they are reflecting a phenomenon of segmentation of the economy. A closer
inspection of this possibility is at stake in the following section, when the sector
distribution of other determinants of income will be taken into account.

TABLE 3

CONTRIBUTION OF INDUSTRY SEGMENTATION TO
EARNINGS INEQUALITY (%)

Aggregation/Year 1981 1985 1990
One-Digit Industries 14,4 14,0 13,0
Two-Digit Industries 22,5 21.5 19,6

3. STRUCTURE AND STABILITY OF INTER-INDUSTRY SEGMENTATION

The objective of this section is to assess the existence of industry
segmentation in Brazil’s labor market. We also try to appraise the temporal
stability of wage differentials and its compatibility with results obtained in similar
studies for the American and Swedish economies. Given the contrast in size,
income distribution, state intervention and competition policies among these three
economies, our study should shed light on the causes and consequences of these
inter-industry wage differentials.

The literature on inter-industry wage differentials has boomed in recent
years. Although most of it is concerned with the American case, studies for other
developed countries are also available (e.g., Edin and Zetterberg, 1992, and

® The parameters related to each taxonomy are shown in the Appendix.
7 Due basically to the exclusion of employers from the sample, the one-digit aggregation yields higher figures
than those found in Ramos (1990).
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Gittleman and Wolff, 1993). Abuhadba and Romaguera (1993) present and
analyze the available evidence for Latin America, while Gatica, Mizala and
Romaguera (1991) estimate the inter-industry wage differentials in Brazil. The
four main extensions accomplished by our analysis relative to the latter are: (i)
it covers the entire country, as opposed to the city of Sao Paulo; (ii) it examines
a wide array of sectors, as opposed to the manufacturing industry; (iii) it looks
at hourly wages, as opposed to monthly wages; and (iv) it covers three different
years, as opposed to a single one.

3.1. Methodology

Two kinds of inter-industry wage differentials are estimated in this section.
The first reflects the "gross", or no-controls, difference in average wages among
industries. This was the variable used in last section’s analysis We call this
measure total wage differentials. To estimate these we run the following
regression:

mS=c+c¢,D,+cD,+ ... +cD +u | (3.1)

where S is the income per hour worked received in the main occupation and D,,
D,, ..., D, are sector dummies.

The second measure, which we call wage premium, reflects the wage
differentials among equally qualified workers employed in different sectors; that
is, with-controls differentials. To appraise these premiums we regress the
worker’s hourly income in the main activity on a set of variables reflecting his
human capital, family position, geographical situation, and labor market status,
besides industry affiliation. Formally:

InS =b, + b,D, +...+ byD + f{E + f,E? + ;1 + f,? + L.E +
+ f,Rg + L + M + LH + u, (3.2)

where, E= number of years of schooling; 1 = age (years); Rg = region dummies
[North/Center-West, South, Southeast and Northeast (base)]; L = legal status
dummy?®, formal vs. informal (base); M = dummy to indicate residence in
metropolitan area or not (base); and H = dummy to indicate whether head of
family or not (base).

¥ This variable reflects the possession or not of work cards, which grant access to social security, unemployment
benefits and the like.
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Equations (3.1) and (3.2) were estimated by OLS for 1981, 1985 and 1990
using data from PNAD (see previous section). The wage differentials (d) and
premiums (p;) are measured as the deviation from the employment-weighted
average of the coefficients of the sector dummies in equations (3.1) and (3.2).
Formally:

d, = ¢ -2a'c i= Lk; 3.3)
and
p; = b;-a’b; i=Lk; 3.4)

where ¢ and b are the vectors of dummy coefficients in (3.1) and (3.2) and a is
the vector of sector shares in the labor force. The standard deviations of these
variables may be estimated according to:

var (d) = (I-1.a")var (c) (I - 1.a’)’ (3.5)
and
var (p) = (A -1.a") var (b) 1 - 1.2")’ (3.6

where 1 is a vector of ones and the matrices var (c¢) and var (b) are obtained
directly from the output of the OLS regressions.

To measure the degree of inter-industry variation in differentials and
premiums we use the weighted inter-industry standard deviation, corrected to
purge the sample variation of the OLS estimators. Formally, the inter-industry
dispersion is measured by

s = [L; ad? - E; aw® + DL aaw]'™ 3.7)

and

3; = [E; ap? - L; avy® + L ajat\'i;]m 3.8)



where w; and v; are the OLS estimates of the variance of d; and p;, respectively,
and wy and v; are the OLS estimates of cov(d;, d;) and cov(p;, P; respectively.’
In addition to using the inter-industry standard deviation, we test the h is
that there is not any segmentation using an F test for the null that the coefficients
of all sector dummies are jointly zero.

3.2. Empirical Results

The results obtained for the log-wage differentials and premiums, estimated
according to (3.3) and (3.4), are presented in Tables 4 and 5 for one- and two-
digit industry aggregations, respectively.” The results make clear that workers in
some sectors are better paid than in others, even when they share the same
personal attributes and job characteristics.

Inter-industry wage differentials are significant in the three years and, as
expected, are more salient for the thinner two-digit aggregation. The weighted
standard deviation s,” indicates that inter-industry wage dispersion increased
significantly from 1981 to 1985, coming down in 1990, although remaining
higher than in 1981. Controlling for differences in workers’ education, age,
family position, geographic situation, and labor market status reduces the
dispersion in hourly wages to less than half of its no-controls level. This suggests
that there are relevant differences in the characteristics of the labor force in
distinct sectors and that firms value these differences.

In spite of this, significant differences in workers’ earnings remain. About
half of the inter-industry wage differentials is not expl ained by characteristics of
the workers or their jobs: the ratio between the highest (Oil extraction) and lowest
premiums (Services to families and Agriculture and livestock) is three, as against
a ratio of five between the highest and lowest wages. This result implies that
there are apparently equally qualified workers receiving different remuneration,
suggesting that industry segmentation may be an important source of income
inequality in Brazil. Considering the reduction of wage dispersion achieved with
the introduction of controls, we may roughly estimate that the net contribution of
industry segmentation to inequality ranges from 7 percent to 11 percent of total
earnings variance (using the two-digit sector aggregation).

® In the case of wage premiums, we have that p, = p;” + ¢;, where p; is the true wage premium, p, its unbiased
estimator and ¢, the estimator’s sampling error. Then, Ea-pP=La@ -p) +La(e- e + 2L
a (p -p)(e-e) wheree = Lin; ¢, p-=CLap andp =L ap, =0 Using the fact that Cov(p;’,’e) =
0 and that E(¢®) = L, L o, 8, E (g, ¢) = L, L 8, Covip,pp; we derive an unbiased estimator of the true
interindustry variance from EE; & @7 - ) = E@i & (- ) - E( T8 (- o)) = EE s p) - EEG
ed) + E(e) = E(, s pd) - Eja Var(p) + L E; 8 8, Covip,.p)

pesults for regressions (3.1) and (3.2) are reported in Pinheiro and Ramos (1994).
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Table 4 shows there are considerable differences in wages among one-digit
industries. One group of sectors, comprising Finance and insurance, Heavy
industry and Mining, pay wages far above market average and positive premiums,
whereas the opposite happens to Agribusiness, Light industry, Construction,
Commerce and Services. This contrast supports the case for rents as an
explanation of wage premiums: the former sectors are characterized by high
market power and extra-profits derived from inflation or the exploitation of the
subsoil, whereas the latter are much more atomized sectors. Note, also, that in
both groups of sectors, except for Mining, the introduction of controls lowers the
absolute value of differentials. This suggests that in general the workers that
receive wage premiums are the most skilled ones. Therefore, the non-competitive
behavior of the labor market tends to reinforce, rather than attenuate, the unequal
distribution of income in Brazil.

This conclusion is perhaps more striking when we examine the two-digit
industries. Observe that sectors that concentrate less skilled workers — as
Agriculture and livestock, Vegetal and animal extraction, Wood, Leather,
Construction, and Private household, among others — also tend to show negative
wage premiums. On the other hand, the segments more intensive in high-skilled
labor display positive premiums. Again, the absolute value of these premiums is
significantly reduced when the set of control variables is taken into account.

Oil refining, Financial institutions, Air transportation and Fuel extraction are
the sectors with largest mean wages, in this order, for the average of the three
years. On average, they pay wages 2.5 times the market mean. These are also
the industries with largest wage premiums, although the order changes to Fuel
extraction.” Oil refining, Financial institutions and Air transportation. These
industries share some common characteristics: they are dominated by very few
firms, they are technology-intensive and, except for financial institutions, they are
also very capital-intensive.

In addition, in all the four sectors state-owned enterprises play a very
important role.” In fact, the two sectors with largest premiums, fuel extraction
and oil refining, are state monopolies. Other sectors in which state-owned
enterprises answer, or used to do so in the years covered here, for a significant
share of output also show positive and usually high wage premiums: Non-fuel
mining, Metallurgy, Chemical, Rail and river transportation, Public utilities and
Communications. These results match those obtained by Macedo (1986), who
concluded that equally qualified workers are better paid in State-owned than in
private enterprises. In spite of this, note that the same does not apply to

" Notice that Fuel extraction, a state monopoly, is the sector with the lowest difference between differentials
and premiums among the highest paying industries.
 Ajir transportation, however, later became one-hundred percent private.
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traditional state activities: Public administration and Public health and education
services.?

A noteworthy result, also observed in other studies, is that the structure of
wage premiums and differentials are very similar. Spearman rank correlation
coefficients between wage differentials and premiums are quite high, as shown
below, and statistically significant for the three years. This implies that either
wage premiums are an important component of wage differentials, or wage
premiums tend to accrue to workers that are best qualified, or both. The evidence
disclosed by Tables 4 and 5 suggests that both phenomena take place in Brazil.

Spearman rank correlation coefficients between
wage differentials and premiums

Aggregation/Year 1981 1985 1990
One-digit 0.90 0.91 0.79
Two-digit _ 0.91 0.86 0.84

Before concluding that wage premiums are due to segmentation it is
necessary to exclude alternative explanations. One such explanation is that wage
premiums reflect a compensation for differences in work disutilities, that is, the
quality of job positions, as workers may require extra payment for jobs in
unpleasant places, that risk their lives or compromise their health." Another
possible explanation is that wage premiums reflect unobserved differences in
workers’ skills. Following a practice in the literature (e.g., Abuhadba and
Romaguera, 1993), we test these two hypotheses by running regressions (3.1) and
(3.2) separately for different occupations. The underlying idea is that job
disutilities are much more specific to certain occupations than to the sectors
themselves. In the same fashion, it is unlikely that firms that need especially
good managers also demand above average blue collar workers.

Table 6 presents wage differentials and premiums for the two-digit industry
aggregation in 1985 for three different occupations: technical, managerial and
blue collar.'”® Segmentation is also present within each occupation, even though,

13 Terrel (1993) analyzes the data for Haiti and reachs the conclusion that there the workers of State-owned
enterprises earn a sizable rent too. Distinctly from the Brazilian case, though, public sector workers in Haiti
also enjoy positive wage premiums.

" Krueger and Summers (1988) test — and reject = this hypothesis correlating wage premiums with a set of
ten measurcs of job quality.

% Results for the one-digit aggregation are reported in Pinheiro and Ramos (1994).
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for individual occupations than for the total sample.'® The Spearman rank
correlation coefficients for the pairs technical x managerial, technical x blue collar
and managerial x blue collar range from 0.65 to 0.80 and are statistically
significant in all cases. In short, the existence of wage premiums for individual
occupations and the likeness of their structures constitute an indication that they
are caused neither by unobserved differences in skills nor by differences in job

quality.

Spearman rank correlation coefficients between wage
premiums for different occupations (1985)

Aggregation Technical x Technical x Managerial x
Managerial Blue Collar Blue Collar

Omne-digit 0.80 0.76 0.65

Two-digit 0.70 0.72 0.71

A third alternative is that wage premiums reflect the existence of
discrimination in the labor market; i.e., the fact that workers are being paid
differently due to non-productive attributes. If employment composition
according to these non-productive attributes varies from sector to sector, average
industry wages will differ, even after controlling for skill differentials. Classic
cases of this phenomenon are sex and color discrimination. Since we work only
with male workers, the hypothesis of sex discrimination is discarded. To assess
the importance of color discrimination, we have estimated equations (3.1) and
(3.2) separately for white and non-white workers using 1990 data.'” If there exists
such a discrimination and it plays a prominent role in the explanation of the wage
premiums, we should expect much smaller dispersion for these premiums within
each group — white and non-white workers — than for the entire sample.

Table 7 shows the results we obtained for two-digit industries.”® Note that
the weighted standard deviations of the wage premiums do not change
substantially for either group. As a matter of fact, it is even greater in the case
of white workers. Spearman rank correlation coefficients between wage premiums
for white and non-white workers, in 1990, is equal to 0.90 and 0.73 for one- and
two-digit aggregations, respectively. The presence of wage premiums for both
white and non-white workers and their likeness for the two groups indicates we
should discard discrimination as a major cause of the results previously observed.

¥ This is because workers® skills within occupations are more homogeneous than in the overall economy.
' The only year for which this information is available.
% Results for the one-digit aggregation are reported in Pinheiro and Ramos (1994).
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A fourth alternative explanation is that wage premiums reflect a transitory
situation of excess labor demand in certain sectors, coupled with a short-run
rigidity in labor allocation among sectors. We try to assess the likelihood of this
explanation by comparing the results obtained for 1981, 1985 and 1990. Note
that this not only covers a 10-year period, long enough to allow for labor
mobility, but also quite different points in the economic cycle (1981 and 1990 are
years marked by the beginning of deep recessions, whereas 1985 shows a very
good economic performance). Moreover, dramatic changes in the political arena
took place during this period, starting with the epilogue of the military
dictatorship, with tight control over union activity, and moving towards a more
open setting in 1985 and, especially, in 1990, when a new democratically elected
government took office.

In spite of all of this, we see that the structures of wage differentials and
premiums remained quite stable. Spearman correlation coefficients for
differentials and premiums are high and statistically significant.” These results
indicate that inter-industry differences in hourly wages are not explained by short
run factors and cannot be associated with the economic cycle.®

Spearman rank correlation coefficients for wage differentials
and premiums in different years

Aggregation/Year 1981 x 1985 1985 x 1990 1981 x 1990
Differ. Prem. Differ. Prem. Differ. Prem.

One-digit 0.95 0.92 0.98 0.93 0.91 0.87

Two-digit 0.97 0.95 0.98 0.94 0.95 0.88

Also, it is interesting to examine to what extent the results obtained for
Brazil conform with those reported in the literature for the USA and Sweden, as
these countries are quite distinct in terms of size, income distribution, degree of
state intervention, and competition policies. Table 8 presents wage differentials
and premiums for the three countries for two-digit industries.?! Visual inspection

" Although Spearman correlation coeflicients are higher for the five-year differences than for the longer ten-year
span, the lstter is still quite high and significant.

® The interindustry wage premium dispersion is somewhat higher for the boom year of 1985 than for the
recession years of 1981 and 1990, but while it increases from 1981 to 1990 for the one-digit aggregation, the
opposite takes place for the two-digil aggregation.

YResults for the one-digit aggregation are reported in Pinheiro and Ramos (1994).
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reveals that while the wage structures in Brazil and the USA are quite alike, the
one for Sweden differs considerably from the other two. Brazil is by far the
country with largest wage dispersion, both before and after controlling for worker
and job characteristics. Sweden shows the most egalitarian wage structure, an
outcome that Edin and Zetterberg (1992) link to the way wages are negotiated in
the country (collectively).? The reduction in wage dispersion with the
introduction of controls is also largest for Brazil, with Sweden showing the
smallest reduction, suggesting that differences in workers® characteristics or the
value firms give to them are more substantial in Brazil.

A sector by sector comparison of wage differentials and premiums in Brazil
and the USA confirms that the introduction of controls has a more significant
impact in Brazil than in the USA. Three patterns are clearly visible. First, in
several sectors, although wage differentials are considerably higher in Brazil,
wage premiums do not differ much between the two countries. This is the case
of Printing, Tobacco, Communications, Private education and Health services and
Public utilities. Second, for other sectors — including Fuel extraction, Electrical
machinery, Oil refining, Financial institutions and Insurance — wage differentials
and premiums are both much higher in Brazil than in the USA. As discussed
before, these are sectors in which, except for Electrical machinery, the share of
State-owned enterprises in total output is very significant.

Finally, we observe that for most tradable sectors — comprising Mining,
Metallurgy, Electrical and Non-electrical machinery and equipment, Transport
equipment, Rubber, Plastics, Oil derivatives, Pharmaceuticals, Textiles, Apparel

and Footwear — wage premiums are substantially lower in the USA than in
Brazil. It follows, therefore, that the argument in favor of strategic trade policies
— raised by Katz and Summers (1989), based on the non-competitive behavior of
the USA labor market — also apply for the case of Brazil, even if wages in the
latter account for a much smaller share of total income than in the USA
Furthermore, considering that these are sectors for which Brazilian exports are
significant, and increasingly more so, it also follows that wage premiums cause
Brazil "to reap extra gains from trade.”. By the same token, the claim, voiced
in some recent GATT negotiations, that exports by developing countries rely on
social dumping also seems misplaced, at least in the Brazilian case: wages may

2 Note that the results for the USA do not include Agriculture and livestock and Vegetal and animal extraction,

that have negative wage differentials and premiums. Gittleman and Wolff (1993) estimate the wage in
agriculiure to be equal to half the average wage in the American economy. Thus, excluding those seclors
reduces wage dispersion and lowers wage differentials and premiums for the other sectors.
Notice, however, that because our sample contains only urban workers, our results can be compared to those
for the USA with minor adjustments. For instance, excluding Agriculture and livestock and Vegetal and
animal extraction from our sample would reduce wage differentials and premiums in the remaining sectors
by just 0.055 and 0.020, respectively.
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be, on average, lower in Brazil than in developed countries, but Brazilian exports
are concentrated in sectors with relatively high wages. The results reported in
Table 9 give more empirical substance to these assertions. For the three years
considered here, workers employed in exporting industries received wages 21
percent above the economy’s average, most of it the result of a 15-percent wage
premium. Excluding Agribusiness activities, these figures become even higher.
Note, however, that the export-weighted average wage premium came down from
18.5 percent of the economy’s mean wage in 1981 to 10.5 percent in 1990.

Table 9 shows, in addition, that Brazil differs from developed countries with
respect to the wage premiums of import industries. In this fashion, whereas Katz
and Summers (1989) observe that in the USA, as in other developed countries,
import penetration is relatively high in industries with negative log-wage
premiums, we observe that in Brazil the import-weighted average log-wage
premium is high and above the export-weighted average wage premium. This
result subsists even when we use the USA log-wage premiums, which better
approximate the rents received by workers in countries that export to Brazil. This
result implies that Brazilian policy makers should, based on the noncompetitive
behavior of labor markets and the arguments lined up by Katz and Summers
(1989), contemplate selective import substitution as a welfare increasing policy.

TABLE 9

TRADE-WEIGHTED LOG-WAGE DIFFERENTIALS AND PREMIUMS

Sector weights 1981 1985 1990

Dif. Prem. Dif. Prem. Dif. Prem.
Eaports 0.21 0.17 0.20 0.16 0.16 0.10
Exports Excluding Agribusiness 0.25 0.19 0.25 0.18 0.20 0.12
Imports a/ 0.38 0.34 0.38 0.34 0.30 0.18

Imports, using American
log-wage premia a/ 0.21 0.21 0.18

Sources: Tables 4, 5 and B and Pinheiro (1992).

Note: The table was built using the two-digit aggregation, except for Vegetal and animal extraction
and Agriculture and livestock, which were grouped under Agribusiness, and Fuel and Non-fuel
mining, which were aggregated under Mining.

a/ Excludes Vegetal and animal extraction and Agriculture and livestock.
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4. CONCLUDING REMARKS

The literature on inter-industry wage differentials has mushroomed in recent
years. Several studies for different countries have shown there are sizable
differences in sector average wages, even after controlling for worker’s attributes
and job characteristics. Of the countries studied, Sweden seems to be the only
case in which this phenomenon is not observed.

Our results reveal that Brazil follows the rule rather than the exception.
Wage differentials were found to be very significant and more disperse than in the
USA, not to mention Sweden. The reduction in wage dispersion that resulted
from the introduction of controls was very large and proportionately more
substantial than the one verified in the two countries, confirming the idea,
widespread in the literature, that returns to workers’ productive attributes are
higher in developing countries than in more developed economies. It is worth
stressing that both high and low-paying industries had the absolute value of their
wage differentials reduced after the introduction of control variables (which brings
wage dispersion down to half of its initial value). This implies that, in general,
wage premiums accrue to the most skilled workers, who already benefit from the
high rates of return to their skills. Therefore, the non-competitive behavior of the
Brazilian labor market reinforces the country’s high wage inequality.

Regarding this point, we have shown that wage differentials account for a
significant share of earnings inequality in Brazil. Depending on the aggregation
adopted (one- or two-digit industries) and the year considered (1981, 1985, and
1990), the contribution of inter-industry wage differentials ranges from 13.0 to
22.5 percent of total inequality, ranking second only to education as an
explanatory variable for income inequality in Brazil. As the introduction of
control variables reduces the inter-industry wage dispersion by half, we can
roughly estimate the contribution of labor market segmentation to wage inequality
as being in the 7-11 percent interval.

Our findings also match most of the literature with respect to the robustness
of the wage structure. In this fashion, we have obtained large and statistically
significant rank correlations between wage differentials and premiums for each
of the three years considered here, as well as among differentials and premiums
for different years, for different occupations in 1985, and for white and non-white
workers in 1990. This evidence led us to downplay the role of unobserved
differences in workers® skills, differences in job quality, and discrimination for
the explanation of such non-competitive behavior of labor markets. In addition,
the stability of the wage structure over the 1981-1990 period, both without and
with controls, implies that wage premiums are not the outcome of short-run
excess demand for labor in some sectors. Also, it suggests that neither the
intense process of increasing bargaining power of workers that accompanied the

105



re-democratization of the country, nor the closing and later opening of the
economy to imports had significant effects on the wage structure.

Oil refining, Financial institutions, Air transportation and Fuel extraction are
the sectors with largest mean wages. These are also the industries with largest
wage premiums, though the order changes to Fuel extraction, Oil refining,
Financial institutions and Air transportation. There are some common
characteristics among them: they are dominated by very few firms, they are
technology-intensive, their workers belong to strong union organizations, and,
except for financial institutions, they are also very capital-intensive. In addition,
in all the four sectors, State-owned enterprises play a very important role. In
fact, the two sectors with largest premiums are State monopolies.”

Brazilian wage structure, before and after controlling for workers’ attributes
and job characteristics, is very similar to that of the USA, although wage
dispersion is higher in Brazil. We found, however, that in sectors with a high
share of exports, wage premiums in Brazil are in general higher than in the USA.
In Brazil, the export-weighted average wage is about 21 percent above the market
mean, due to a 15-percent average wage premium. It follows that wage
premiums may be in Brazil, as in the USA, an argument in favor of export
promotion policies. Moreover, our results challenge the idea that export
competitiveness in developing countries result from social dumping. Finally, our
results reveal that, differently from developed countries, Brazilian imports
concentrate on sectors with high wage premiums. This leaves open the possibility
that selective import substitution policies are welfare increasing.

In sum, we have identified the existence of large inter-industry wage
dispersion in Brazil, that persists even after controlling for differences in workers’
productive attributes and job characteristics. The wage structure is robust over
time, and there is no evidence that wage premiums can be imputed to differences
in job quality, to workers’ heterogeneity, to discriminatory practices, to short run
excess demand in specific sectors, and to changes in the macroeconomic and
political settings. Moreover, industry segmentation seems to contribute to further
enhancing wage inequality in Brazil, as the workers who benefit from wage
premiums are, in general, the most skilled ones.

2 Note that this may be regarded as a further evidence against a relevant role of discriminatory practices for
the explanation of wage premiums. The selection procedures for public enterprises tend to be neutral
regardind non-productive characteristics, at least as far as direct biases are considered.
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