~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make Your PUbllCCltlonS VZSlble. h for Economics ' '

dos Reis, José G.; de Barros, Ricardo P.

Working Paper

Wage Inequality and the Distribution of Education:
A Study of the Evolution of Regional Differences in
Inequality in Metropolitan Brazil

Center Discussion Paper, No. 606

Provided in Cooperation with:
Yale University, Economic Growth Center (EGC)

Suggested Citation: dos Reis, José G.; de Barros, Ricardo P. (1990) : Wage Inequality and the
Distribution of Education: A Study of the Evolution of Regional Differences in Inequality in

Metropolitan Brazil, Center Discussion Paper, No. 606, Yale University, Economic Growth Center,
New Haven, CT

This Version is available at:
https://hdl.handle.net/10419/160528

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/160528
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Notes:

P

ECONOMIC GROWTH CENTER
YALE UNIVERSITY

Box 1987, Yale Station
New Haven, Connecticut 06520

CENTER DISCUSSION PAPER NO. 606

WAGE INEQUALITY AND THE DISTRIBUTION OF EDUCATION:
A STUDY OF THE EVOLUTION OF REGIONAL DIFFERENCES IN INEQUALITY

IN METROPOLITAN BRAZIL

Jose Guilherme Almeida dos Reis
IBGE

Richardo Paes de Barros
Yale University

February 1990

This research was partially supported by The William and Flora Hewlett
Foundation and The Ford Foundation.

Center Discussion Papers are preliminary materials ¢irculated to
stimulate discussion and critical comments.

We are very grateful to Paul Glewwe, David Lam, Lauro Ramos, T. Paul
Schultz, Duncan Thomas and Simone Wajmman for helpful discussions and
comments. Critical comments.by Jose Luis Carvalho, James Heckman, and
Pedro Valls on earlier versions of this paper were particularly helpful
and led to substantial changes. Andre Barbosa, Kevin Kim, and Jaime '
Pontes provided excellent research assistance.




WAGE INEQUALITY AND THE DISTRIBUTION OF EDUCATION:
A STUDY OF THE EVOLUTION OF REGIONAL DIFFERENCES IN INEQUALITY
IN METROPOLITAN BRAZIL

ABSTRACT

The paper analyzes the evolution of education and wage inequality in
metropolitan Brazil from 1976 to 1986. The study is based on data from
ten Brazilian Annual Household Surveys (PNADs) for the period 1976-1986.
The universe of analysis was limited to prime-age males. The inequality
used was Theil’s second measure which is analytically ¢onveﬁient to study
the determinants of inequality.

It is shown fhat education can explain almost 50% of the wage
inequality in metropolitan Brazil. Large differences in wage inequality
are observed across metropolitan regions, the inequality being higher in
poor Northeast metropolitan regions. To identify whether the large
regiona1>differences in inequality were directly,associatedvto differences
in educational levels or to differences in the steepness of the
wage-education profiles some simulations were conducted. The simulation
results indicate that wage inequality is much smaller in the
South-Southeast metropolitan regions than in the Northeast metropolitan
fegiohs not because the South and Southeast regions have higher or better

distributed levels of education, but because (perhaps as a consequence of
a better distribution of education) the wage-education profile is less

steep in these regions than in the Northeast regions.



1~INTRODUCTION AND SUMMARY

The relationship between educatiqn and income inequality during the
process of economic development has ©been greatly illuminated by
Langoni(1973a) and other studies of the evolution of the Brazilian income
distributlon since 19601. There exist, however, certain aspects of the
Brazilian experience that remain virtually unexplored. An 1‘mpor-ta.nt but
frequently overlooked one is the surprisihgly large and temporally stable
regional differences in income inequalityz. Since both the distribution of
education @d the leyel of development vary greatly across Brazil, regional
differences in inequality, like the temporal variations previously studied,

offer an additional opportunity to examine the important relationship between

34

income inequality and educational expansion during the developmer.xt process .

To 1investigate the relationship between education and wage
inequality, this paper uses 1nformation from household surveys on the nine
labgest Brazilian metropolitan areas. Theb study itself is d_ivided into two
parts. First, we investigate the relationship between the distribution of
education and the level of wage inequality in metropolitan Brazil. Secondly,

we investigate the' extent to which Brazilian regional differences in wage

1Besides the seminal work done by Langoni(1973a), other important references
include Bacha and Taylor(1981), Castello Branco(1878), Fishlow(1972,1873),
and Langoni(1971,1973b,1977). Unfortunately, segments of Langoni’s(1973a)
ingenious and detailed empirical work are hard to follow due to several
typographical errors and arithmetic inconsistencies. These problems have
already been noticed by Fishlow(1973) and Bacha and Taylor(1981).
2 ,

extensively studied as temporal variations. Basic ' references are
Langoni(1973a,ch.7), Lodder(1976), and Mata(1879) that discuss the
determinants of these regional differences. Additional references include
Barros and Rossi(1987), Rossi(1981), and Ramonaval Costa(1877).

3Another possibility, pursued by Castello Branco(1979,Chapter 6), ia to use
sectoral differences to investigate the relationship between education and
income inequality.

4See Ram(1888) for a recent review of the issﬁes related to educational
expansion and income inequality in less~developed countries.

Brazilian regional differences in 1income inequality have not been as -



inequality can be attributed to regiohal variatipns in (1) the distribution
of education. (11) the aveeage wages within educationai categories, and (iii)
the inequality in wages within educational categories.

Ten Brazilian Annual Household Surveys (PNADs) eonducted between’
1976 and 1986 constitute'the empirical base for this investigation. This
information permits us to analyze both temporaliand regional variations in
wage inequality in Brazil. The objective of this paper, however, is limited
to an investigation of regional differences “only. The temporal patterns of
wage inequality in metropolitan Brazil using this same data set were
_partially_analyzed in Almeida Rels and Barros(1989). The temporal dimension
of the data set will be usedvonly to assess the temporal robustness of our
findings, i.e.. we ﬁill conduct separate regional analyses for each year and
identify which findings are temporally . stable. A description and
interpretation of ﬁhese temporarily stable findings will then follows. |

To measure 1neqeality.'Theil's(1967) second measufe. or simply
Theil-L (see also Anand(1883,app.A)), is utilized. This measure is suitable
for two important reasons. First, from an ethical point of view it satisfies
the PlgoufDalton principle of transfers and it is also transfer sensitive as
defined by Shorrocks and Foster(1987)6. As en analytical tool, Iits

convenience deriyes from its decomposability. It can be written as a function

5This is not to say that period specific regional phenomena are not

important. For example, how regional differences were affected .by the

" recession years in the beginning of the 1980s has actually attract active
discussion (see Jatoba(1989)). In this paper we are only interested in

"structural” explanations of regional differences in inequality, hence our

requirement of stability over time.

sFor additional information on the implicit ethical Judgments associated to
this 1nequa11ty measure see Blackorby and Donaldson(1978) and Barros and
Ramos(1888). Loosely speaking the ethical attractivity of the Theil-L derives
from its greater sensitivity to changes in the distribution of wages among
the poor. : _




of Jjust three features of the joint distribution of education and wages: (i)
the diétribution of education, (11) the average wages within educational
categories, and (iii) the inequality in wé.ges within educational categories.
Because of this property, the contribution of each these three factors to
variations in the overall wage inequality ca_n.be readily identified and this
greatly éimplifies our study of t;he r'e‘lationShip between wage 1‘nequa11ty and
the distribution of education.

‘This paper is organized into seven sections. Section 2 _describes
the variabkes used to measure wage and education; the universe of analysis;.

Thelil’s second measure and some of its properties; and the methodology used

to decompose both levels of inequality and regional yvariations in inequality.

Section 3 presents our inain' findings a.bout‘ wage inequality in
metropolitan Brazil. We show that the poorer metropqlitan areas located in
the Northeast of Brazil tend to exhibit higher levels of inequality. The data
also reveals that since 1978, regional differences in 1nequa1ity in
metropolitan Brazil have not been significa.nt;lyb reduced.

In section 4 we assess the overall cqntribﬁtion of education to the
level of wage inequality in metropolitan Brazil. We show that education
accounts for almost 50% of the inequality in wages.

Changes in wage inequality due to changes in the distribution of
education can be ‘c.lecompo‘sed into a direct and an indirect component. Given a
change in the diétribution of education, the direct component is defined as
the change in wage inequality that would be obtained if both the average and
the inequality of wages within categories were kept constant. Section 5
eétimates the direct effect on the level of wage inequality of ma.x;ginal

educational expansion at each education level. We demonstrate that the direct

equalizing mpact of an educational expansion is decreasing with the level of




education at whiqh .expa.nsion occurs. Thus, expansion at the primary schooll
level 'tends to reduce 1nequa1‘1ty whereas éxpé.nsion at the colleéé level tends
to increase wage lnequality. |

Section 6 estimates the proportions of the regional differe-rxceg in
inequality that can be explained by the three factors mentioned above, namely
(1) regional differences in the distribution of education, (il) regional
differences in the relative average wages within educational categories, and
(111) regional differences in the inequaiity in wages within educational
catégories. The analysis in this section closely parallels the studies of
Knight and Sabot(1983) and Mohan and Sabot(1888). We show that vstandardizing
the distribution of education acrdss- regions does' ‘not. reduce regional
differences in 1inequality. 'fhese differences are shown to be mainly
attributed to regional differences in the slope of the relationship between
average wages and education.

Finally, section 7 briefly summarizes our main findings and

describes some promising topics for further research.

2-Basic CoNCEPTS AND UNIVERSE OF ANALYSIS

2.1-THe CHolice oF A DisTRIBUTION

The scope of this paper is limited to the investigation of the
relationship between the distribution of prime-age males according to their
wages and according to their educational me_lg;

It is certainly true that from a social welfare perspective it
would be much more significant to consider the distribution of &
individuals according to a more comprehensive notion of income like total
fa.mily' 1ncoﬁle/ per adult equivalent. To éonduct an invéstigation by total

family income per adult equivalent would requir‘é to consider, both explicitly



and simultaneously, family composit;on and the process of income generation

within the family; a task which is beyond the scope of this paper. Even the

analysis of the distribution of individual labor income requires the

consideration of family structure sincé individuals labor force participation”

decisions are not only a function of their own attributes but also a function
of the characteristics of other members in their famiiles. 7

Wages, on the other hand, are strongly related t; individual
attributes such as education but only marginally to family structure and
composition7. Therefore, wage distributions can be studied without making
reference t;‘family characteristics. éspecially for prime-age males. By doing
so, we areviaking a required fifst_sfep towards ﬁnderstanding changes in the

distribution of welfare.

2.2-MeasUREs USeD FOR INCOME AND EDUCATION

Two variables are used in this study: education, E, and a measure
for wages, W. Labor earnings are standardized for hours worked to proxy
wages. Specifically, W Is defined as the monthly labor income a worker would

obtain if he worked 48 hours a week, i.e.,
W = R+*48/H

where R is the monthly labor income he receives from his main Jjob and H is

the number of hours per week he usually works on this job. This definition

7This is particularly true for prime-age males. For certain demographic
groups like women, though, wages and family structure may be closely linked.
For instance, labor market experience of women is known to depend strongly on

their marital status, age of marriage, and number of children. Hence, to the °

~ extent that experience is an important determinant of wages, wages and family
structure will be closely related for women.




assumes that the average and marginal wages are ldentical. Since certain

individuals working 20 hours or less per week are unlikely to satisfy this

assumption, they were eliminated from the analysiss.

With respect to education, the population 1s segmented into five -

categories according to the number of completed years of schooling: (a) none,
(b) 1 to 4 years, (c) 5§ to 8 years, (d) 9 to 11 years, and (e) more than 11

years.

2.3-THE l_JNlVERsz OF ANALYSIS

This study is based on ten Brazilian Annual Household Surveys

(PNADs) covering the period from 1976 to 19869

. We limit the analysis to the
nine largest Brazilian metropolitan areas. From North to South they arev:
Belém, Fortaleza, Recife, Salvador, Belo Horizonte, Rio de Janeiro, S2o
Paulo, Curitiba, and Porto Alegre.

Since wages have several determinants besides education (like
gender and age) and education is the only determinant considered in this
paper we restx;ict our analysis to Ee_s_ 25 to 50 years o__lg‘to reduce the blas
due to omitted variables.

In these surveys, as in mostA surveys, wages are recorded for
employed persons only. Hence, the_ uniQerse of analysis excludes persons who
are either out of the labor force. or unemployed. We aleo exclude those
working twenty _hours or less per week 1>n their main occupation. We he.ve also

constrained our universe to workers earning positive wageslo.

8I.ess than 1% of the observations in the sample were eliminated due to this
requirement. See a complete description of the sampling screening in Section
2 3 below.

There are eleven years but only ten surveys. In 1880 the PNAD was not
conducted to avoid overlap with the 1980 Demographic Census.
10

e

The reason for considering only workers with positive wages is Theil-L's



Taken together, these restrictions generate a universe of analysis
that is around 7.5% of the Brazilian population 10 years old or more and
around 25% of the labor force in metropolitan Brazilif,'Table 1 describes the
sample screening. The total sample size is around a quarter of a million. It
varies, however, from 300 to 6,000 observations depending on the year and the
‘metropolitan area considered (Table 2). | |

2.4-MeASURING AND DECOMPOSING INEQUALITY

2.4.1-DecomPosABLE INEQUALITY MEASURES
Definition 1: We say that I={I“:N=1} is an inequality measure when for every

Nz1,
(1) Iu is a strictly Schur-convex function from R:‘ into R’.lz
(ii) I“(xi,...,xu)=0 if and only if x1=.j.=xn, and
. (111) I“ is homogeneous of degree zero.
Let P" denote the set of all disjoint partitions of {1,...,N}. Let

X“=(x1....,x“)eRf* be a vector of outcomes and PN={91...., vn}e?x a partition
of {1,...,N} into m gr'oups13 with {XI.....X;} being the corresponding

partition of xN. So, Xieﬁfi where N1 is the number of elements in ”1'

inability to handle recipient units with zero wages. In the presence of zero
wages the geometric mean is zero and Theil-L is not well-defined. Less than
0.2% of the sample was comprised of zero earners.

Since the objective 1is to wunderstand the relationship between the
distributions of wages and education, we also had to eliminate from our final
sample all observations without information on labor-income, hours worked,
and educational attainment. Less than 0.5% of the sample was lost due to this
kind of missing information (Table 1).

11Metropolitan Brazil is defined as the union of the nine metropolitan areas
included in this study. '

12This is equivalent to assume that the measure is symmetric and satisfies the
Dalton-Pigou principle of transfers. See Dasgupta, Sen and Starrett(1873).

13we assume that each group has at least one element, i.e., pisz for i=1,...,m.



" Furthermore, let ptaui/ﬂ, 2‘ be the average outcome in '.pl, and

le = qux‘) i=t,...,m.

Let pa(pl....,pm). x=(x1,...,xm), and Iw(wa....,Iwm). Notice that by
construction there exist functionsm ,fp, _fx, and fx such that psfp(P').

x=f (P, X"), and"rpfxcr“.x“)ls.

Definition 3: An inequality measure I is said to be decomposable when for
every Nxi 'énd e eﬂf’. there exists a function }II such that for every
partition PYe?" '

N N N ' - 16
In(x") = H (f (P"),f (P .X“).fI(P X)) = H (p,X,Iv).

Note that w!;ne the number éf arguments in I“ is N, HI has only 3m arguments.
Hence, as long as m is mucl:z smaller than N, HI "leads to a considerable
reduction in the dimension of the empirical analysis. As emphasized by
Fields(1979) and Kanbur(1988) decomposable inequality measures are a

fundamental analytical tool to study the relationship between wage inequality

-

. [ ] .

14Forma.11y, the domain of fp' is “Ql?“ and the domain of fx and fr is
(- . ’ :

N
“91(?NXR“).
1sAc:ti.J.a.lly, a stronger result holds: ;1 and le are functions of 1)1 and Xi
only.
16

Formally, the domain of H 1 is given bfr

- -]

U (0,11 x R* x R(D, |

k=1 +e .
where R(I) 1is the range of I. HI is the ‘"aggregator" function.
Shorrocks(1984) proves that any continuous and decomposable measure can be
written as a continuous and strictly increasing function of a member of the
Generalized Entropy family.




and its determinants.
Next, define rl=:-nt1/3-:b for a given b, 1sb=m, and all i=1,...,m. Let
r=(r1, . ,r_). It follows from the homogeneity property of I (condition (iii)

in Definition 1) that for all decomposable inequality measures
HI(p.§,Iw) = 8 (p,r,Iv).

So, all decomposa.ble inequality measures can be alternatively written as

functions ef (p,r,Iw). We refer to r as the relative average wages within

groups. -

2.4.2-THEL-L

Throughout this paper we use Theil’s(1967) second measure to assess
inequality. This measure, L, is defined as the logarithm of the ratio between

the arithmetic and geometric mea.nsn. i.e.,

. N N
L"(xl,...,x") = ln[—:‘mz X ] Z ln(xi).
1

It can be easily shown that L is, in fact, an inequality measure,
i.e., it satisfies conditioﬁs' (i) through (iii) of Definition 1 (see
An_and(1983,App.A)).v Morecver," L is transfer sensitive as defined by Shorrocks
and Foster(1987). This means that L 1s more sensitive to transf‘efs among

-individuals in the left tail (i.e. among the poor) than among those in the

right ta1118. Theil’s second measure, L, is also decomposable. As a i:unction
17l='or~vI..&'.'g-Nm-ma.l.e:ii.st:r'ibut:1<ms, it equals to one half of the variance of the
logarithms. ‘

1SSee Ba.rr'os and Ra.mos(1989) for a comparative a.na.lysis of the properties of




of (1_),1-, Iv) it can be written as
HL(p,r, Iw) = ln(per) - pos.+ pelw
where o denotes inner product and
s = (ln(rl). cens ln(r_)).

2.4.3-THe CONTRIBUTION OF EDUCATION TO THE INEQUALITY IN WAGES

-We define the contribution of education to the overall 1neqﬁallty
in wages as the percentage reduction in inequality that would' occur if by
| proportional transfers from better educa.téd to less educated workers the
a.vex;age wages within all educational groups were equal'ized,‘ but the

inequality within groups were preserved. Formally, let X' be a vector of

wages and IP"={1)1,.... D_} a partition of {1,...,N} in =@ educational
‘ categories. Construct a new vector of wages Z“=(zi,'. .o ,z“) from X' as follows
X*x
zZ, = == for all hep‘, i=1,...,m,
x .

where §=po; is the overall mean. Note that Z“ is a redistribution of the same
total as in X'. This redistribution process has two properties: (i) it

preserves the inequality within groups, i.e.,

quzl) = Ingx‘) E le

Y

this inequality measure with those in the Atkinson(1S70) and Generalized
Entropy (Shorrocks(1980)) families.

10




but (ii) eliminates all the inequality between groups, since §i=§ for all
i=1,...,m. This implies that for Z" all relative average wages are equal to
one, i.e., fr(P“.Zﬁ)=e=(1,...,1). Hence, the inequality associated with -

when a decomposable inequality measure, I, is used - is given by
I(Z") = H (p,e,1w).

Therefore, -

AI(IP",X") =1 - Iutz“)/zu(x“) =1 - H (p,e,Iw)/H (p,r,Iv)

is a measure of the contribution of education to the wage inequality similar
to the R2 commonly used in log-wage regressions. When the inequality measure

is the Theil-L, the expression for AL simplifies to

AL = 1 - pelw/i
where

L= 1n(§or)-pos+po1w.

2.4.4-DirecT EFFecTs oF MARGINAL EDUCATIONAL ExPANSIONS

The direct mapginal effect; oh the Iinequality 1in wages, of
expanding education at level 1, Il,vis defined as the percentage change in
inequality that would occur if 1% of the overall population currently at
educational level i-1, were transferred to the ‘educational level 1. The

relative average wage and the wage inequality within educational categories

11



are assumed to remain ‘consta.ntlg. Formally, for a de_composable measure I, this
amounts to computing

1 [ aH aH -
nl ’T{a—pt-Tl-l} fOI‘ 311 1 2,...,m.

_For the Thelil-L, m will be given by

- _
ﬂi = —2—( Arllr' AS‘ + AIVi )

where N
x = X, X1 for x=r,s, Iv,
x-' = peor,

and as before

¢ = In(per)-pes+pelw.

In general, |||1 can be positive or negative. Nonetheless, we now
~demonstrate that if the wage inequaliﬁy within groups were the same for all
groups and the transfer occur between educational groups with average wages
below the overall average then educa.tionai expansion reduces 1nequa11ty in
wages. The opposite result holds for transfers between educational groups

with average wages above the overall average.

Proposition 1: (i) 1If AIw‘=0 and ri_is rls r then mtso;

(11) If AIw =0 and rs r 5T, then m320;

19Not.ice that we are assuming that relative not absolute average wages remain
constant. If different types of labor are perfect substitutes, a movement of
workers from  category i-1 to category 1 would increase the economy
total endowment of labor measured in efficient units. This is expected to
decrease absolute wages but since different types of labor are perfect
substitutes their relative wages would remain constant.

12




-

Proof: By the concavity of the logarithmic function

r r r r r
1“[—:3'] = 1“[-:4] + --'{-..—i - -.—j}
r r r r r
J
So, as long as r!srjs; we obtain

r r r r
In|——| = In|—=| + {2 - =4
r r r r
Hence, if rl_is ris r
Ar‘l s r.As‘.
This fact together with Aleso immediately implies that n‘so. Part (ii) of

the proposition s proved analogously.

2.4.5-DecoMPosING ReGIONAL DiFFERENCES IN WAGE INEQUALITY

When using decomposable inequality measures the overall inequality
can be obtained uniquély from (p,r,Iw). Hence.' regional differences in
inequality can be to regional differences in the triple (p,r,Iw). In
this section we describe a procedure to decompose variations in the overall

inequality into components due to variations in p, r, and Iw. Let, a be the
20

number of areas in the study  and
$=41..., 1%

where
I°= Hx(pq,rg,luq) for ¢=1,...,a

and p’.rq, and Iw’ are, respectively, the distribution of education, the
relative average wages within groups, and the inequality. in wages within

groups in region g¢. We measure regional differences in inequality by the

20In this study a=8.




standard deviation, o. Let b, 1sbsa be a region chosen as standard. Define

} -
7 " /"
Ip%= Hx(pb.rq, Iw’) for g=1,...,a /
Ir= Hx(pb, r°, Iw%) for g=1,...,a.
and - -

$p = {Ip',....Ip%..

Sr = {frl....,Ira).

As a measure of the contribution of varia.tions in the distribution of

) /(%? \;f\\\

.

education we use /‘, / N 3

! - \i./ N
—— ’ “
- v vy !

o] !
Cp = {¢(3) - o(Ip)}/a(F). , N U R
‘ : A IR AN Oy

We refer to Cp as the composition effect. Similarly, as a measure of the

contribution of variations in relative average wages within groups we use
cr = {o(3p) - o(3r)}/a($).

We refer to Cr as the compression effect. Finally, as a measure of the

contribution of variations in wage inequality within groups we use
Clw = o(3r)/o(3).
By construction, (1) Cp+Cr+CIw=1, (1i1) Cp=0 if pgépb for all ¢=1,...,a, (ii).

Cr=0 if r%=r® for all g¢=1,...,a, and (iv) CIw=0 if Iw’=Iw’ for all ¢=1,...,a.

14



3-INEQUALITY IN WAGES IN METROPOLITAN BRAZIL: Basic FACTs

The 1level -and regional variations in wage 1inequality for
metropolitan Brazil are presented in Table 3 and Figures 1 and 2.‘Based on
this information two empirical regularities can be readily identified.

First, Figure 2 reveals that wage inequalliy is much higher in
labor markets located in the poorer and less-developed North a;d Northeast
regions (Fortéleza, Recife and Bélem) than in labor markets located in the
more developed South (S%o Paulo, Curitiba and Porto Alegre). The remaining.
areas (Salvador, Belo Horizonte, and Rio de Janeiro) lie between these two
groups in all respects. They have intermediate levels of incomé. deveiopment,
and inequality21. Hence, at least in metropolitan Brazil, inequality seems to
be inversely related to the level of income and deveIOpmentzz. This ranking of
Brazilian metropolitan areas by levels of wage inequality is essentially
identical to the one obtained by Lodder(1876,Table II.4). Salvador is an
exception. In our study this area belongs to the intermediated group
(Salvador, Belo Horizonte, and Rio de Janeiro), whereas in Lodder(19786)
Salvador is the area with the highest level of 1nequality23.

Secondly,' Figure 3 shows significant reductions in regional

21

22These results are very robust to the choice of inequality measure. The
exception is the relative rank improvement of Belem when the coefficient of
variation is used. See Tables Al.1, Al.2, and Al1l.3 in Appendix.

They are alsovgeographically located between the other two groups.

zal.bdder study is based on the 1870 Demographic Census. Using the Gini
coefficlient, Lodder(1976) and our results can be compared as follows:

' Belo Rio de Séo Porto
Study Belém Fortaleza Recife Salvador Horizonte Janeiro Paulo Curitiba Alegre
Lodder .56 .59 .58 .59 .55 .54 .54 .51 .52
This .56 .59 .58 .55 .55 .54 .50 .51 .52

Sources: Loddeb(1976,Tab1e I1.4) and Table A.2 in appendix.

15



differences in ingquality up to 1978..From 1978 to 18984 this trend has been
rathex: slow. In 1985 regional differences in inequality »undérgo a sharp
increase. It is unknown however which fraction of these changes does not only
indicate changes in the qu#lity of the data over time. In the 1970s, the
sample was much more concentrated in Rio de Janeiro and S3o Paulo than after
1981. Table 2 shows that, for 1976, 68.7% of the sample comes from these two
metropolitan areas whereas from 1981 on these two areas account for less than
36% of the sample. Since a poorly balanced sample would increase the variance
of the estdmators across metropolitan éreas, it is likely that part of the
variations in regional differences in Inequality reported in Table 3 only
reflect Changés in the sampling scheme. Note, however, that in 1878 the
sample is more balanced than in 1979 but the regional differences in
inequality are larger in 1978.

In seétion 6 we investigate the extent to which these two empirical
regularities can be explained by concomitant regional variations in the
distribution of education, p, and the relative average wages within
educational categories, r. Before addressing this question, however, we
estimate the ovérall contribution of education (Section. 4) and the direct

impact of marginal changes in the distribution of education (Section 5) upon

the level of the inequality in wages.

4-THe CoNTRIBUTION OF EDUCATION TO OVERALL WAGE INEQUALITY

The existence of a close relationship between wages and eduéation
in developing countries is a well established empirical regularity. Numerous
studies conducted in several of these countries have 1dentif1ed education as
being- the i@st important determinant of income inequality. (See, for

instance, Fields(1980, table 4.9) and Altimir and Pifiera(1977)). In Brazil
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this qlose relationship between education and income 1nequa1ity has been
confirmed in numerous studies fpllowing upon the research of Fisﬂlow(lQ?Z)
. and Langon1f1973). Examples are Velloso(1975), Senna(1876), Castello
Branco(1979), Medeiros(1982), Ferreira da Silva(1987), and Lam and
Levison(1987, 1989).

The relaxioﬁship-ﬁetueen education and wage inequalitx is stronger
in developing than in developed countries. This fact is due to two factors.
.First, wage differentials by educational level are much greater in developing
than in developed countries '(Psacharopoulos(1981.1985)) and secondly,
edﬁcation is itself much more unequally distributed in developing counﬁries
(see, for example, Lam and LeQison(lQSf) comparison between Brazil and United
States).

In this section we verify whether in our universe of vanalysis
education has the same large explanatory power as found in other studies. To
estimate the contribution of education to overall wage inequality we use the
procedure described in Section 2.4.3. The results éan be found in Table 4.
Table 4 revéals that, holding constant the distribution of education and the
wage inequality within educational categories, the overall wage iﬁéquality
would be reduced by almost 50% if differences in average wages across
educational categories were eiiminated.

The contribution of education to wage Iinequality does vary
considerably across areas. It tends to be positively correlated with the
level of wage Iinequality and negatively correlated with the level of
development. It is higher in the least developed metropolitan areas located
in the Northeast (Fortaleza and Recife), precisely where inequality 1s the
greatest. In S3ao Paulo, Curitiba, and Porto Alegre where wage 1nequaiity is

smaller, the contribution of education to inequality is also smaller. Belém
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is an exception. This ‘area has the third highest level of 1neqﬁa11ty among
all are#s analyzed in this study but ihe smallest contribution of education '
to iﬁequality.

| That education can gxplain almost S0% of the inequality in wages in
metropolitan Brazil is certainly an astonishing result. This result holds up
when other measures of 1lnequality are used. Table A2, in the appendix,
reveals that very similar results are also obtained using Theil’s(1867) first
1nequa11ty'measure24. Moreover, similar results are obtalined by fitting "human
capital® lgg-wage equations (Velloso(1975) obtains R®=. 50; Senna(1976, Table
1) obtains-R%=.34; Castello Branco(1879,Table 9) obtains R®=.39 and R’=.40;
Medeiros(1982,Table 4.2) obtains R°=.45; Ferreira da Silva(1987,Table
4.1,Regression 2) obtains R?=.38; and Lam and Levison(1989,Table 2) obtains
R? varying from .37 to .48 depending on the age group is considered)25

5-Direct EFFECTS OF MARGINAL EDUCATIONAL EXPANSION

Educational expansion can have very different direct impacts on

wage inequality depending on its nature. For instance, if wage inequality

24This measure is also decomposable. In this case AT can be obtain via
= 1 - poTw/¢,

where t denotes the overall Theil and Tw is the vector with the Theils within
educational categories. (see Anand(1983)).

25V'elloso uses the 1970 Demographic Census. His regressions include age and
months worked. Education accounts for almost 80%4 of the explained
log-variance. _ ‘

-Senna uses data from the "2/3 Law”" for 1970. This data covers only the
formal sector.

Castello Branco also uses data from the "2/3 law", but for 1969 and 1973.
His regression includes experience in the labor market.

Medeiros’s wage equation includes experience in the labor market and a
migration dummy. Education accounts for more than 80% of the explained
variance. He uses the 1973 PNAD. :

Ferreira da Silva uses information from RAIS-1877. His regression includes
experience in the labor market and tenure.

Lam and Levison’s results are based on PNAD-198S.
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within groups does not vary too much by educational level, an expa:xsion at

the primar‘y education 1level would leads to less inequality whereas an
eéxpansion at fhe college level woul-d lead to more ineqﬁality. (See
Proposition 1 in Section 2.4.4).

In this section we estimate the direct impact on wage inequality of
marginal educational expansions at different eduéational leveis. Using the
procedure described in Section 2.4.4, we estimate for each educ‘ational level
by how mich, in percéntage terms, lnequality would incr'ea;e if 1% of the
overall pobulation currently at educational level i-1 were transferred to
educational level i. The results are reported in Tables Sa-d and summarized
in Figure :3.26 |

Figure ‘3 clearly demonstrates that the contribution of an
educational expansion to reduce wage inequality is monotonically decreasing
with the education level at which the expansion occurred. If we take 1% of
the overall population frpm those currently without 'a.ny formal schooling and
permit them to pursue baéic primary educatbion (1 to 4 years of‘ schooling),
wage inequality will be reduced by 0.3%. On the other hand, if we take the
same number of workers (i.e., 1% of the overall population) among those
currently with high—échool education and permit them to pursue Eollege
education, wage' inequality will jincrease by 1.4%. Hence, as far as wage
inequality is concerned, priority should be placed at primary éduca.tion.

Langoni(1973a, Table 4.4) performed related simulations and obtained
similar results. For instance, he found that while the large reduction (9%)

in illiterates in the labor force during the 196052‘7 led to an increase in

26As in all other sections, the estimation is done for each year and
metropolitan area separately. Figure 3 presents unweighted averages across -
all years and metropolitan areas.

27’1'1'1e pr‘opo'r'tion of illiterates felt from 39% in .1960 to 30% in 1970.
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income inequality of 1.3%, the small increase (i%? in the f‘rac'tion with
college educationzs, during this same period, led to an increase in inequality
of 4.4%. -

We should remember, however, that we are only discussing the direct”
effect of an educational expansion. Hence, if an expansion in college
education were to lead to a large reduction in wages of college educated
workers relative to the wages of less educated workers, it is possible that
this expansion in college education may lead, in the end, to an overall
reduction in wage inequality.
6-DECOMPOSING REGIONAL DIFFERENCES IN INEQUALITY: COMPOSITION AND COMPRESSION

EFFects

In section 3 we demonstrated the existence of  large regional
differences in inequality and the lack of a definitive tendency for these
regional differences to disabpe‘a.r over time. It remains to be investigated to
what extent these regional differences in inequality can be explained by
concomitant regional differences in (i) the distribution of education, (ii)
the relative average wages within groups, and (iii) the wage inequality
within groups.

In this section, we accomplish this goal by estimating for all
years from 19‘;/6 to 1986 the compbsition and the compression effects using the
procedure introduced in section 2.4.5. This involves a two-step simulation
procedure. First, we standardize the distribution of education, p, and so
estimate- to what extent regional differences in inequality can be directly

explained by differences in the distribution of education; the so-called

7

28'l‘he proportion of the Brazilian labor force with complete or incomplete
college education increased from 1.4% in 1960 to 2.5% in 1970.
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composition effect. Secondly, we standardize the relative average wages

within groups, r, to estimate the jindirect effect that changes in the

distribution of education may have upon wage inequality through their impact

on average wage differentials across educational levels; the so-called
compression effect. |

| Table 6 and Figure 4 preseﬁt our estimates'fof the cohposltioniénd

compression effects. For each year, the distribution of educakion and the

. relative average wages within groups for Rio de Janeiro were used as the

standardzg.-l

6.1-ComposiTioN EFFECTS

Table 6 and Figure 4 demonstrate that standardizing the
distribution of education increases rather than reduces regional différenCes
in wage inequality. Therefore, it is not correct to say, for example, that a
reason for smaller wage inequality in the South and Southeast metropolitan
areas than in the North and Northeast areas is simply a better distribution
of education in the South and Southeast areas. In fact, when the distribution
of education is standardized the wage inequality in the North and Northeast
metropolitan areas increases whereas in the South and Southeast areas the

inequality actually decreases, see Table A.6.1 in the Appendix.

6.2~-CoMPRESSION EFFECTS

The results for the compression éffect in Table 6 and Figure 4.

demonstrate that regional differences in relative average wages within
educational categories explain more than 50% of the regional differences in

wage inequality. Hence, South and Southeast metropolitan areas have lower

ngotice that the standardization is done year by year. For each year, the
parameters for Rio de Janeiro for that particular year are used as the
standard. Rio de Janeiro was chosen as the reference because 1t is the
metropolitan area with the better educated labor force (Tables A.3.1 to A.3.5
in the Appendix).
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wage inequality as compared to North and'Northeast»areas not because of their
higher levels of education or because of a better distribution of education
per se. The higher wage inequality‘in the North and Northeast areas is dueAto
a steeper relationship between wage a$d education, yhich may certéinly‘be'a

consequence of a supply shortage of well-educated workers in these areas.

7-CoNCLUSIONS

. This paper analyzes the evolution of the relationship between
education‘gnd wage inequality in metropolitan Brazil from 1976 to 1986. The
study is }ased on data from ten Brazilian Annual Household Surveys {(PNADs)
which are available for the period 1976-1986. The universe of analysis was-
limited to occupied prime-age males. The 1ﬁequa11ty used was Theil’s second
meaéure which is analytically convenient to study the determinanfs of
inequality.

It was shown that edﬁcatioh can explain almost 50% of the wage
ihequality in metropolitan Brazil. This explanatory power is decreasing over
time and varies considerably across regions. It tends to be larger in the
poor metropolitan regions in the Northeast.

From-1976 to 1985 the wage differentials by educational groups were
large and stabie. Since this was not a period of fast growth, the evidence of
large. and stable‘ wage differentials 1is an evidence against Langoni’s
hypothe#is that Brazilian large ﬁage differentials were due to a very fast
gfowth of the demand for high-skilled labor that would be reduce when this
growth slows down; It is important though to observe that despite large wage
differentials the avérage levelrof education remains stable over the decade.

Large differences 1in wage 1inequality are observed across
metropolitan; regions. .The inequality being higher in the poor Northeast

metropolitén regions. A decomposition analysis reveals that a large portion

22



of these differences can be explained by concomitant differences in
education. The regions with more inequality are also those with lower levels
of education and larger wage differenées among educational. groups.

To identify whether the large regional differences in inequality’
were directly associated to differences 1in educational levels or to
differences in the steepness of the wage-education profiles some simﬁlations.
were conducted. The results indicates that regional differe;ces in the
distribution of education are not able to explain much of the differences in
wage-inequality. As a matter of fact the differences in wage-inequality are-
intrinsically associated to differences in the steepness of the
wage-education profiles. It has been shown that wage inequality is much
smaller in the South-Southeast metropolitan regions than in the Northeast
metropolitan regions not because South and Southeast regions have higher or
better distributed levels of educatioﬁ. but because (perhaps as a consequence
of a better distribution of education) the wage-education profile is less
steeper in these regions than in Northeast regions. Therefore a profound
understandiné of the relationship between the steepness of the wage-education
pr-oflile and the distribution of educ;ation is essential to the design of

educational policies with redistributive goals. A study of this relationship

is certainly a important topic for further research.
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Table 1
Sample Screening

Additional Sample Marginal Percentage
Constraint . Size Reduction

Males 1,688,541 ——-
JMetropolitan Area 582,976 65.5
" 255 Age s 50 250,621 57.0
" "Economically Active 236,925 5.5
Known Education 236,088 0.4
Occupied . 228,767 3.1
Known Income 227,611 0.5
Positive Income 227,240 0.2
Known Hours - 226,917 0.1
0.6

Hours > 20 225,610




TABLE 2.
SAMPLE SIZE

.
. SETTESEEITIICCISTSSIZEERRRPRETEERZTIEE
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TABLE 3
INCOME INEQUALITY
THEIL-L
ESSSSRSSRETETITRERSS spessssosssssssossTes
WETROPOLITAN REGION {976 {977 4978 4979 4981 4982 1983 4984 4985 4986 NEAN  STD
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RI0 DE JANEIRO 0.573 .53 0.483 003 4. 478 0476 0.492 0.506  0.549 0515  O.5§1 0.030
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CONTRIBUTION OF EDUCATION

TABLE &

TO OVERALL WAGE INEQUALITY

(THEIL-L)
ssamssossssssrasserzssgssssenzosssesoEsssonpeIozeegssosTosses TSy zzzzz= ZRxXE
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FORTALEZA 32.8 9.b 42 R4 2.4 5.4 33.4 e 543 5.2 .0 3.4
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STD 7.4 5.6 3.4 LN 3.4 4.4 4.3 5.4 3.7 4.9 3.4
=zs=m

28




TABLE ©.

THE DIRECT EFFECT OF A MARGINAL EXPANSION IN

PEIMARY EDUCATION ( { TO 4 YEARS OF SCHOOLING )

N

29

{m2) . )
Sssss=smosssossessorscozssszezex L T Sy
WETROPOLITAN REGION 1976 1977 4978 4979 4981 1982 4983 4984 4985 1986  MEAN  STD
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TABLE 5b
THE DIRECT EFFECT OF A MARGINAL EXPANSION IN
SECONDARY EDUCATION ( 5 TO 8 YEARS OF SCHOOLING )
(m3)
== £ sz=ssos=s =zz=sss s=sssous=s
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RI0 DE JANEIRO “0.477  -8.494 <4.473 0470 -0.277 -0.303 0.274 -9.320 -0.279 -0.257 -0.24f  0.854
SAO PAULO 0.043  -0.137 -0.143 -9.230 -0.183 -0.188 -0.139 -0.214 -0.471 -0.236 -0.169  0.854
CURITIBA -9.383  -0.264 -9.39%6 -0.387 -0.080 -0.185 -0.148 --9.207 -0.028 -0.397 -0.260 0.{{7
PORTO ALEGRE -0.094  -9.272 -0.264 -0.363 -0.250 -.165 -0.23¢ -0.218 -0.254 205 -0.235 0,047
E i S N R S e S T T S R N S S S T N S T NS E R s e n e
HEAN -0.190  -0.189 -0.225 -9.239 -0.169 -0.204 -0.204 -0.201 -0.200 -0.235 -0.206  0.028
ST 0.134 0,092 0081  4.086  0.086  0.044  0.053  0.085  0.044  0.046  0.0M4
E i T e L e e S T e e S



TABLE 5¢ .
TE DIRECT EFFECT OF A MARGINAL EXPANSION IN
HIGH SCHOOL EDUCATION ( 9 TO {1 YEARS OF SCHOOLING )
(m4)

HETROPOLITAN REGION 19786 1977 1978 = {979 {984 i982 {983 1984 {785 1986  MEAN S0

e e -

SELEM . 0263 4458 -.035 007 .08 0.250 0.192 0.063 -0.973 0.0 .49 0.4
FORTALEZA 0322 0469 0478 0503 0307 034 0308 0101 0230 -0.040  0.312  0.182
RECIFE 0.180 .33 0.V 0359 -0.032 0428 9244 0120 0.153  -0.054 .20 0.196
SALUADOR -0.125 0482 0436 -0.0M3 0401 0.154 0022 -9.095  9.028 -0.120  0.039 0.478B
BELO HOR{ZONTE -0.357 -.083 0351 0.885 0097 0.73  0.993 0.050 -9.020 -0.065 002 AN

- RI0 DE JAKEIRO 022 N8 0212 0483 0082 0059 0040 -0.042  -0.047 -0.046 0.0 0.106
Sh0 PARLOD -0.005 0408 0215 0,248 0,332 M2 0150 0,132 -0.002 -0.74 0447 0iS2
CURITIEA 4% AT 27 0442 0200 0.0 0.094  -0.081  -0.102 .27 09036 0145
PORTO ALEGRE 0.3 0498 04 005 122 .09 -0.084 0.7 0.8 0169 0.0 01N
e R R R e S S e s S s s o e s e sy e egeerya s any
HEAN -0.043 .18 .51 0.470 0408 0107  0.118  0.027  0.019 -0.015 0.096  0.086
S S %2M 246 0200 0493 0447 0.108  o.if4  0.081 0404 0,158 0.098

TABLE 5d
THE DIRECT EFFECT OF A NARGINAL EXPANSION IN
* COLLEGE EDUCATION { MORE THAM {1 YEARS OF SCHOOLING )

o fmg)
e S,
METROPOLLTAN REGION 1976 1977 - 1978 1979 1984 1982 1983 1984 1985 1986  MEAN  STD
e T S T T = T R RN I s
BELEN 0.700  1.205 © L774  1.360 1713 0924 0933 L7429 1262 .24 0.318
FORTALEZA 2,038 1512 L.402  1.469 1722 2420 1763 LT 1782 45 1789 034
RECIFE 1,502 1507 1284 L714 2.040 2,385 2.074  1.945  1.946 2310 1.873 .33

" SALVADOR 639 2,690 2.0 1022 1.559 1483 1708 L.40 L6 1.355  L.647  0.43
BELO HORIZONTE 0967 197 1702 L7 74 1780 153 L.27 LS 1,583 1553 .78
RI0 DE JANEIRO 172 1992 1550 1633 1706 1,531 1290 1483 4398 1,326 1.553  .183
SAO PAULO 1,820 £.354  LSI7 1.639 1236 1535 f.81 1,39% 1426 L6786  1.478 0.189
CURITIBA 179 £.468 1.0 132 0977 1425 102 L5109 OS5 1499 0237
PORTO ALEGRE 0.8  1.429 (493 1230 1,233 129 L4 095 1477 0858 L5 04T

R R R S S T S S TS T S TS SO SRS ERRSETRRTSRER
HEAN f.408  1.684 1409 1429 L5405 1,606 LM77 L.M 3798 1455 1473 0076

i
STD 0438 474 034 22 0309 A0 437 .22 0282 Q528 .25
e,
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Table 6

The Composition and Compression Effects

Year Composition Compression
1976 -.108 .253
1977 -.000 .398
1978 -.049 . .492
1979 -.224 . 469
1981 -.069 .621
1982 -.279 .860
1983 -. 200 ' . 800

1984 -.278 .778
1985 _ -.193 .719
1986 -.172 .690
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TABLE Al.1
INCOME INEQUALITY

THEIL-T -
METROPOLITAN REGION 4976 1977 1978 1979 1981 4982 1983 1984 (985 1986  NEAN 570
BELEN 0707  0.450 0538 OSTS 0512 0553 0520 0565 05T 054 0579 0.1%8
FORTALEZA 0659 0435 0.628 0458 0699 0593 0817 0818 0729 0831 0.887  0.087
RECIFE 0509 0692 0760 0603 0.SBY 0509 0858 0.AM 0671 000 064 0050
SALVADOR N1 0S50S 0535 0489 0497 0.5 067 0SB B.576 0.820  0.563  0.052
BELO HORIZONTE 0823 0460 0508 . 0.5 0512 058 0572 0548 0% 0719 0573 e
RI0 D JANEIRO 0588 0895 0546 0621 0532 0528 0524 0548 0.M 0557 0.584 0.0t
SA0 PAULO 0507 0467 0480 0450 0422 0.426 0460 0483 0466 0549 0472 0077
CIRITIBA A6 0438 05T 0SIE 008 S0 B0 0538 ST 0SS 0493 0.2
PORTO ALEGRE 0549 0478 0500 0487 043 0518 0502 0.5 0563 0.528  0.510 0829
MEAN _ 0,622 0559 0559 0545 .52 053 0552 0556 0589 0866 0.565 0.032
s10 o 018 0003 0082 0067 0077 005 0059 0030 0077 0095 0.081
TABLE A1.2
INCONE INEQUALITY
GINT
NETROPOLITAN REGION 1976 1977 1978 1979 1981 1982 1983 1984 1985 19886  MEAN SO
BELEN 0604 0578 0506 0555 0.520 0502 0530 0.5M 0559 0540 0S54 9.0
FORIALEZA 0.573 0575 0.576  0.570  0.582 0558 0566 0567 0601 0593 0576 0.882
RECIFE 0.577 0593 0599 0556 .54 0551 0554 0556 .58 0.540  0.568  e.:8
SALVADOR 0.599 059 05T 0523 0525 05A0 0 0563 0SS6 0558 0563 0547 0.925
BELO HORTZONTE 0585 0505 052 0.530 0 0.523 8528 0549 05M 0.SSH 0578 0545 0.0
RI0 DE JWNEIRO 0575  0.5% 0.5 0546 05T 057 0530 0539 0557 A543 0543 0.015
SA0 PAULO 0517 0498 SIS 0489 .79 BB 0490 0507 0580 0595 0497 0.M2
CURITIBA 0,485  0.509  0.523 .53 0496 0516 0588 0518 0535 857 0512 0.3
PORTO ALEGRE 0.328 .50 0.323 0.514 4.500 0.516 8.516 8.524 .54 8.514 8.519 8,041
MEAN 0.560 4.543 .54 $.513 8.522 $.528 8.534 $.539 8.553 0.547 8.51¢ .01}
) 0.038 007 0028 0020 9029 0.022  0.025 0.8 0028 0.027  9.025
TABLE Al.3
INCOME INESUALITY
COEFICIENT OF VARTATION
METROPOLITAN REGION 1976 1977 {978 1979 {981 1982 1993 1984 1985 1984 KEAN ST0
BELEM 1.632 1.484 1.373 f.414 1.312 1.375 1.354 1.423 ° t.041 1.328 1.414 0.08?
FORTALEZA £.462 1467 1480 1622 1768 1,399 173 187 1708 2.805  £.688  0.399
© RECIFE LA LESS 2023 A0 LAS2 1539 2421 1495 L5B3 L6821 0.2
SALVADOR 1,903 £.310 1350 1.206  £.232 1384 179 1458 1486 1635 LR 0.220
BELO HORIZONTE 2,742 L5 .33 L2780 1.299 1.250 1455 1,363 1367 2,287 1.585 0482
RI0 DE JANEIRO 1,862 2361 1.4 170 1380 176 1310 1372 LS .M 1578 83N
580 PAULO 1002 L2740 1,326 .08 .45 1,229 L340 1292 1,255 2.081 1361 0.8
CURITIOA L7877 428 nAl £33 107 1230 1253 136 1587 1326 04D
PORTO ALEGRE 755 L271 4.295  1.255  1.223  1.392 1.4 1349 LS9 1576 1,397 S
MEMN 1729 1,496 .43 1400 1,350 1369 .91 1,389 LA7S 1.822  1.497 0148
) 420 B3 0217 0180 0070 0089 0.267  0.880 01T B4SE 042
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- TRBLE A2
CONTRIBUTION OF EDUCATION TO

OVERALL WAGE INEQUALITY
(THELL-T)

METROPOLLTAN REGION 1974 1977 1978 1979 1981 1982 983 1984 1985 1986 HEAN STD

BELEN 7.4 305 8.4 NS M8 4.9 A8 W2 B3I W3S 2.9
-FORTALEZA .4 .0 4.4 96.2 5.3 .8 S2.7 b A3 4.4 B .43
RECIFE - 540 .4 .2 8D 7.5 39.6 7.3 B4 M7 NS B3 3.4
SALVADOR Si.4 487 M8 WT B N2 A NS K B K2 6.4
BELO HORIZONTE ~49.9 A4 Si6 WA A3 338 B9 M4 83 6 M98 3.8
RIO0 DE JANEIRO T N 2.4 48.2 4935 H.2 33.4 48.4 4.9 5i.0 4.8 48.¢ 6.6
SAO PAULO - s ML 48.0 48.7 48.9 47.6 45 83 VB &3 .4 19
CURITIBA 0.3 .0 3.3 4.7 42.9 M7 57 W2 I 2AS 4.8 8.4
PORTO ALEGRE - 2.9 43.6 414 M.2 497 47.8 8.6 N3 8.5 34 42.4 8.0
ZEzTzrecomr oz e e e e e S e R TS TEESSSsTrRTuossrTuTs
HEAN A3.4 4.4 .7 46.8 48.3 30.4 47.4 48.3 4.4 M9 46.5 2.4
s 1.2 7.6 4.6 7.4 4.6 3.9 6.0 63 8.8 9.7 92

e 0 D 0 P D T A 0 A D 4 T S P A D D D e
s
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TABLE A3.1°
OISTRIBUTION OF EDUCATION
FRACTION OF POPULATION WITH NO FORMAL EDUCATION

rp
WETROPOLLTAM REGION 1976 (977 1978 1979  498%  1982 1983 1984 {985 1986  MEAW 10
seLen 0 LB 078 058 0SS 2 M3 L M2 0043 St 02
FORTALEZA 0458 0459 0210 0.183  0.185 .21 0.209 0.2 0190 0177 0188 M9
RECIFE 0460 0491 0192 B086 0447 0068 059 0143 0IM 0N 007 0.825
SALVADOR 0080 0.0 018 0802 00 0093 .72 TS 080 6060 0083 0818
BELO HORIZONFE 0053 0099 0093 0087 0.072  0.083  0.040 0057 0056 0054 0070 0048
10 DE JANEIRG 0079 0053 0082 0080 0061 0065 0087 059 0058 052 0087 000
SAO PARO 0076 0007 0078 0078 0072 0086 0045 0074 W3 0062 0077 0040
CURITIOA 0079 0081 0078 0080 070 0071 0056 .MB .09 0080 0.7 I3
PORTO ALEGRE LIS ST 072 HS 07 05D 0050 M5 0053 0.8 0053 0.0
NEAN LT 0087 0083 0083 973 .01 hM0
1)) - 0037 .06 040 0.0 M3 0052 00SA BISE 0.MB 0040 08

TABLE A3.2
DISTRIBUTION OF EDUCATION
FRACTION OF THE POPULATION WITH & T0 4 YEARS OF SCHOOLING

2 : .
METROPOLITAN REGION 1976 1977 1978 1979 4981 1982 1783 1984 {983 {986  MEAM 70
SELEN .320 0297 018 0321 0280 0308 0.285  0.249 .27 0280 0289 0028
FORTALEZA 0357 0335 0324 0318 .33 S 297 0273 0289 0280 0312 0.825
RECIFE .30 6,38 0,385 0400 0356 0352 0313 0.328 0312 042 0309 0435
SALVADOR 0265  0.372  9.282  0.293  0.269  0.285  0.265 .20 - 0228 0.233 07F 0039
8ELO HORIZONTE 0500 0.488  0.490  0.482  9.065 0052 0080 M5 0426 0431 006 0023
10 D JANEIRO 0327 0342 0.285  0.2%2  0.286  0.289 070 0253 D244 0212 0288 A2
SAO PAULO 0530 057 0502 0512 0485 073 F.A65 0438 0430 8424 0490 004
CRITIOA 0428 0420 .42 0D 0470 0427 0423 0420 M5 0387 0925 . Y
FORTO ALEGRE 0228 0206 .22 0232 0257 080 0260 0252 027 02U 02 0.S
MEN 0,360 0,376 0.8 0.359 0356 0352 030 0323 314 0314 A5 082t
510 0.099  0.886  .094 0090 0089 . 0077 0080 0.983  0.682 0079 ¢0.08%

TABLE A3.3
DISTRISUTION OF EDUCATION
FRACTION OF THE POPULATION-WITH S T0 8 YEARS OF SCHOOLING

3

AETROPOLITAM REBION 1976 1977 1978 1979  98% 1982 1983 1984 ~ {985 {784  NEAM s10
- ' (K1Y

BELEN 70268 0348 0.220 037 638 031 03 0366 37 03tE b3
FORTALEZA .27 071 0235 0.0 0222 023 0225 23 0223 .27 02 L
RECIFE 0260 0.229 0499 0213 029 0228 0.3 02T 0.6 - .78 .20 0.8
SALVADOR 0300 0360 0360 9.323 0 NS B3I 0332 A3M 0339 04 38 0D
8ELO 1ORTZONTE 0081 0477 0485 0.8 0491 0187 0182 K478 .20 .20 0,189 0.0
RI0 D& JANEIRO 0350 0338 0377 0386 MM 03 039 3 0348 0343 039 et
SAOD PAILO 77 0088 477 0476 090 AT BA90 0200 005 07 ThiEs A
CURITIEA 0189 0,202 0.203  0.192 0186 0089 0.200 0209 0212 0477 0496 0.
FORTO ALEGRE A7 0439 0420 .42 0393 078 0385 079 077 4R e 0.3
ié;n .79 0282 WS 0L 0268 0260 0269 0B 07T 018 T3 M6
s10 090 0050 0090 0009 .76 070 L LD N A3 W7
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TABLE A3.4
DISTRIBUTION OF EDUCATION
FRACTION OF POPULATION WITH 9 TO 1§ YEARS OF SCHOOLING
(P5)

. BELEM 442 0473 0478 0482 0198 04N 0212 0.221 §.245 0235 0.197  0.930
" FORTALEZA 0.477 0426 0.4 0,863 054 0454 0465 0484 0492 0188 0.464  0.020
_-RECIFE 0432 0424 0427 0435 0S8 A4SE 0451 0879 0469  0.158  0.148  0.917
- SALVADOR - 0,488 0432 0451 0460 0499 0203 .20 .20 0230 0.2 0497 0937
BELO HORIZONTE 0.426 0417 0416 0126 0448 0148 0461 0461 0184 0.472 0146 0023
RIO DE JANEIRO G0A2 04 04T GM 057 0483 0477 0486 0495 0197 0440 007
. SAO PAULO - 0,085 0088 0098 0.107 0410 0417 0430 047 01T7 0452 6416 0920
CIRITIBA - 0432 0429 04T 045 G434 0160 0182 0460 0,188 0199 6452 0022
PORTO ALEGRE 0.458  6.410  4.432 44N 043 013 0.141 LI 0.163 0,476 0143 0049
R T e S T T T T T o ' SETERR LS IS R AT R R L
HEAN 0436 0426 0.4 04 I 0160 0487 0479 0.187 0192  0.158 622

s 0,029  .2f 0.9 028 002 0.023 0.028 .02 0..32 .40 ..024

TABLE A3.5

DISTRIBUTION OF EDUCATION
FRACTION OF POPULATION WITH HORE THAN i YEARS OF SCHOOLING

lEI.EH 0166  6.434 0400 6.113  0.419  0.836 0129 0.123 O.i“ 0.146 0420 0003
FORTALEZA 6,882  0.800 040 0106 0408 0097 0803 0409 0406 0418 0.4 0089
RECIFE 0.23 0409 0094 0096  A.82  0.001  0.108 0814 0106 0120 0108 0.9
SALVADOR 0.462 .03 .04 0420 0436 0416 0412 043 04T 0486 0418 0025
8ELO HORIZONTE 0.424 0420 0410 0420 Af24 0417 0432 04T U iR 41T 0.9
RI0 DE JANEIRO 0.118  0.123 0,128 0.438 0450 0453 0453 0456 0836 0485 044 0045
SA0 PAULO 0424 0121 0B 047 0437 0448 0446 0432 054 OIS 0439 0.3
CURITIBA 0479 0468 0.5 0456 0440 0054 0057 0457 0408 0076 0160 .0t
PORTO ALEGRE 0. 163 0.154 L B 154 .. 151 0.461  0.156 0.164 ..167 0.170 0152  0.459 0.0
MEAN 0.131 0.122 0.119 0.126 21 4% 01U 0.139 0.139 0443 iR .07
s 0.029 0-.28 0..23 0.9 007 0022 82 002 21 00 0049
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, TABLE A.4.1
RELATIVE AVERAGE WAGES BY EDUCATIONAL LEVEL:
AVERAGE WAGE OF WORKERS WITH MO FORMAL EOUCATION RELATIVE
T0 THE AVERAGE WAGEQF THOSE WITH £ TO 4 YEARS OF SCHOOLING
' - (rl) : .
W
METROPOLITAN REGION 1976 1977 1978 1979 1981 1982 {983 {984 1985 1986 MEAN ST

BELEM 08400 7R 772 073 AN 0882 748 0807 0975 0766 0792 073
FORTALEZA - 9:888 .65 0.4816  9.808 0738 0763 A.745 .76 0859 0896 072 7
RECIFE 093  0.634  0.859 0687 0726 7ML 0729 0 078 4733 0678 W TR MATS
SaLvADOR - 6333 67H4 0689 0823 0749 0738 9749 0830 0,499 0.863 0742 0089
BELO HORIZONTE 0433 0599 0619 0388 0.7 0500 Q595 0544 .44 0593 0582 0.045
RI0 DE JANEIRO .87 0817 0703 8 07 074 0717 073 0473 0796 ATSS 0082
Sh0 PALLO JNGAE 0849 0G17 0.430 0560 0,518 0.631  0.616 0,617 0574 0.629  0.020
CLRITIBA OGS 0782 087 WT77 0GE0 770 0665 0.626 0829 0554 0,638 C 0109
PORTO ALEGRE T0.879 0789 07 0.818 4752 0718 792 AWM 0475 ATIS 0749 0059
MEAN 0714 0688 0.693 0718 0.703  0.728  O.704  0.707  8.496  8.595  A.705 02
510 0490 0068 0070 0.8%6 9.008  0.07¢  0.059 0.984 0.106  0.097 0.8

S e R S S S SR S S S S S S e e s o s s sa s e e s s ey s en sy

TABLE A.4.2

RELATIVE AVERAGE WAGES BY EDUCATIONAT. IEVEL:
AVERAGE WAGE OF WORKERS WITH 5 T0 8 YEARS OF EDUCATION RELATIVE

T0 THE AVERAGE WAGE OF THOSE WITH { TO 4 YEARS OF SCHOOLING
(&9

b P —
HETROPOLITAN REGION 1976 1977 1978 1979 984 1982 1983 1984 1985 1986 HEAN 8T
, e SO,

BELEN - 1.899 1732 L0 162 1,246 1,352 133 {504 1.428 1315 1.5 Q.493
FORTALEZA 1.822 1.267 1.428 1.4 1590 1.942 1599 1.600 1599 1742 1573 0.14S
RECIFE 1.9 L7290 1.488  4.604 1492 10384 0441 .42 1,369 1391 1.539 AlA2
SALVADOR - 1.566  1.403 1512 1.0 1.551 1.648 1,507 f.462 1.4V 1,968 1,382 0.445
BELO HORIZONTE 1612 1,735 .60 L7490 L.477 1.732 0 1.664 1695 LLA74 1498 1683 0.107
RIO DE JANEIRO f.368 1.530  1.396  f.447 1.8 1.6 1,508 1,524 1579 1475 1448 0.064
SAO PAULO 1.804 £.485 1722 1.504  1.486 10453 10494 1,389 1423 LM 1002 0439
CURITIBA 1.463  2.475  1.694  f.440 10395 1514 1447 L7608 1554 £.263 £.580  0.2R2
PORTO ALEGRE £.837 1.438  1.564  1.688  1.435 f.642  1.699 1366 1456 .M L5714
o S e T s e ]

©OHEAN 1.697 1.67 1.536 1.562  1.493  1.564  1.518  1.962 1984 1490 1356 0463
s .190 - .27 0413 0.093  Q.120  0.896  A.442  0.187 0095  0.214 0.059

W&WW
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TABLE A4.3
RELATIVE AVERAGE wAGES BY EDUCATIONAL LEVEL:
AVERAGE WAGE OF WORKERS BLTH 9 TO 11 YEARS OF EDUCATION RELATIVE
. T0 THE AVERAGE WAGE oF THOSE WITH £ TO 4 YEARS OF SCHOOLING _
x4) .
. ' = :
(METROPOLITAN REGION 1976 497/ 1978 4979 4981 1982 4983 1984 1985 4986 MEAN SO

BELEM 4,336 3.484 2,528 2.806  2.152 2.951 2526 2.4i5 2454 2,456 2753 0.474
FORTALEZA 49023 2.9 3.278 3728 332 3473 347 3476 3284 2744 3.3M4 0348
RECIFE 3.847 3736 3.912 3.3 32 2956 2,913  2.855 2.9 2.280 3.429 0.528
" SALYADOR o 3,407 3288 2,687 2.924 273 3.353  3.5%1  3.429 3,230 3.283 3.4 9.25
BELO HOR(ZONTE 2.020 2,831 2,942 2,784 2.806 2.848 2,968 2.947 2.9 2.572 2767 022
RI0 DE JANEIRO 2.802 3.078 2826 2,824 2.449 2719  2.784  2.6M4 2,852 2.622 2.78%f 0.128
SAO PAULO C t2.A49 2,623 2,609 2,584 2484 2474 .37 2,314 2268 2.9 2,385  0.i88 .
CURIT1BA T 2425 3257 2.9 2.M8 564 2.485 2496 2773 2.8 2.2 2.444 0318
PORTO ALEGRE © 3,000 2.950  3.235  3.546 - 2.81 2,886 2,938  2.960 2929 2736 3.4/ 0.220
MEAN - 3446 3,086 2,995  2.988  2.679 2.838  2.838  2.849  2.830 2.497 © 2.876  0.i82
§T0 6.825  0.294 .5 0419 0298 0332 0255 0376 0310 0382 0,276 '

TABLE A.4.4 :
RELATIVE AVERAGE WAGES BY EDUCATIONAL LEVEL:
AVERAGE WAGE OF WORKERS WITH MORE THAN 14YEARS OF EDUCATION RELATIVE
T0 THE AVERAGE WAGE. OF THOSE WITH { TO 4 YEARS OF SCHOOLING

o (rs -
METROPOLITAN REGION 1976 1§77 1978 1979 1984 1982 1983 1984 1985 1986 NEAN S0
BT T e = T

BELEM 7.500  7.338  6.079  6.448  S.M7 5.955  S.4M 5818 6.7 S.287 6.0 0759
FORTALEZA 8.493 6772 5.432  7.M89  7.489 7.4 7.4M 7.381  B.2i8  7.8i8  7.325  0.885
RECIFE 8.210 7.426 7.890  4.508 8370 7.544 6703 7.477  7.48  6.856 7.3 0.524
SALVADOR 8.397 6746 6.2 5.3 6,198 7.447  7.697 8.4 7.869 8,333 7.7 1.831
BELO HORIZONTE .98 6422  5.582  S.666 3760 5.964 632 S.767 5966 6.457 SR 0.663
RI0 OE JANEIRO 6.268 6790 5.849 657 6230 6281 6091 6,397 7.6 6,287 6,386 0,319
SAO PAULO S.312 4467 ATBE ASTY AN A4S 432 4712 464 ASR2 4575 0344
CURITIBA 3.787  S.797  A926  AS39 4491 S.426 AT24 S.288 4935 3.998 A 740  0.544
PORTO ALEGRE J.696  5.043  S.OM 6,326 3.3 5.846  5.934  S.474 5.970 4985 5.628 9.449
A 6422  6.277 5717 5.885 G749 6457 6.M4  6.269  6.400  6.860  4.089  9.248
ST 1773 0957 0662 60.843 0.943  f.M8 1057 {412 L.093 1.393 09V
R R B e o e P < s PR e .
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TABLE A.5.1 '
WAGE INEQUALITY ANONG WORKERS WITH NO FORMAL EDUCATION

(Iwy)
METROPOLITAN REGION 19768 1977 1978 1979 1984 1992 1983 1784 1989 1784 NEAN - STD

BELEN 0.9 056 0226 049 05 0449 G164 07 0.9 024 0216 0081
FORTALEZA - 0485 0.208  0.235  0.433  0.208 0470 0173 0440 0402 0184 0475 0.0
RECIFE 0.8 0450 0480 0.2 0188 .49 4189 0,958 0258 0054 0072 A2
SALVADOR .44 0402 0213 0.2 0203 0490 0489 0849 .48 0.243  0.188 0.0
BELO HORIZONTE 040 0450 01N 4092 LI 0322 0460 .81 0480 0173 0439 0029
RIO DE JANEIRO. 0422 0210 0046 0.473  0.183  0.438 .78 0,206 0S4 0219 022 0078
SAO PALO 0205  0.492 0049 0471 0172 0423 0443 0188 0464 0479 0189 003
CURLTIBA M9 0457 AT 020 014 0282 0456 0080 0077 0156 0476 0.88%
PORTO ALEGRE .27 0430 0450 0049 004 0095 0425 0464 0200 0.208 G464 0045
HEAN .25 0E74 0.2 0183 0470 0458 0084 0479 0.192 091 0480 0.M8
sT0 0407 0 M9 M3 A3 0452 0020 0.MB 0052 649 0
‘ -
TABLE A.5.2 -
WAGE INEQUALITY AMONG WORKERS WITH 1 TO 4 YFARS OF SCHOOLING
(Iwg)

NETROPOLLTAN REGION 1976 i 1978 1979 {984 i982 1983 1984 1985 1986 NEAN s

BELEN 0283 072 0292 037 0242 %212 0268 4492 0.285 0.2 .76 0.450
FORTALEZA 0214 0283 375 .23 0223 0216 M5 029 28 218 024 8048
RECIFE 0498 0.2 0,292 0.235  0.220  0.485  0.209  9.221 0 0.265  0.263  0.231 9,835
SALVADOR 0.247 0266 0,286 0271 0.228 08B0 0259 072 0223 0240 0232 0.8
BELO HORIZONTE 0498 0498 0211 243 0 0.223 0229 0261 0265 0.302  0.261  .082
RI0 DE JANEIRO 9316 0497 0245 0493 0152 0198 0212 0227 218 8.237  0.22( 0.935
SAO PAULO 0203 0222 024 0206 6194 8,206 0210 0224 8217 .45 0214 0.0M3
CURITIBA _ 0,250 0450 0250 0266 0196 0200 0204 0,218 0251 0.348 0234 .05
" PORTO ALEGRE 0206 0215 0225 0186 0.175 0146 61 0210 0,224 0241 BU97  9.9020
NEAN 0267 0236 0260 0.236  0.207  A.474 0217 215 .24 0260 0234 0.0
§TD CORBE ST S NS Rt 0024 30 0020 0023 R 022
' TABLE A.5.3
WAGE INEOUALITY AMONG WORKERS WITH 5 TO 8 YEARS OF SCHOOLING
(Iw3)
METROPOLITAN REGION . 1976 1977 1978 (979 198 1982 4983 1984 1985 1986  MEAN sT0
BELEN 0498 0463 0350 0384 .79 0309 096 0357 034 831t 0357 0048
FORTALEZA 031 0291 0313 0288 0317 0.264 0297 0323 0.333 074 - 03l .08
RECIFE L322 07 038 0326 350 0382 72 0266 0313 077 314 R
SALVAOOR. 0246 0.243  0.28¢ 0345 .78 0267 0293 0283 0294 044 0274 004
BELO HORIZONTE 0.577 074 0261 070 0288 0.283 0300 0,336 034 0350 .38 6,087
R10 OE JANEIRO 0338 074 0265 .71 0224 0210 0262 0260 0293 .29 0269 0.033
SAQ PAULO a3 2B M3 020 221 232 070 .39 0260 0.2 0234 0.0
CURITIBA - .20 030 0206 021 0.29%  0.268 0.0 0317 0353 82 7L A
PORTO ALEGRE 416 0243 022 0249 022 A8 0285 W A72 A73 0284 08N
HEAN 0360 0.3 0292 0.285  0.75 0.248  0.283 0299 .31 .37 0299 A4S
510 0412 0070 0830 0.054 .03 0029  6.014 0,037 0.932 .05 a0
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TABLE A.5.4
WAGE INEQUALITY AMONG WORKERS WITH 9 TO 11 YEARS OF SCHOOLING

IETROPOL!TM REGION 1976 4977 1978 1979 1981 1982 1983 1984 1985 1986  MEAN S0

_ BELEN 0.493  0.384 0.3 032 0338 0.446 047 04D 0.385 0.779 0395 M8
JFORTALEZA C 0,372 4523 .39 0586 0429 0348 0394 0318 A4S 0347 0409 0080
RECIFE 0.348 0.5 0496 03N 0317 0323 0339 0.3 A9 6294 0385 0956
SALUADOR 0,288 0.5 0317 0284 0209  0.333 A9 0310 0 0.3 0315 8.8
BELO HORIZONTE C0.329 026 0291 0234 0266 0248 0310 0312 0307 0.3 0290 0936
RI0 DE JANEIRO 0.336  0.364  0.350  0.360 .78 0300 0326 0306 034 0302 0.3 6028
. SAO PARO T .258 0294 0266 022 6282 0215 0.288 0290 0254 0228 0281 0.0
CURITIBA o 8432 6483 0 0272 9249 0314 0249 6288 0256 0288 0379 0259 .47
PORTO ALEGRE 0.246 0297 0268 9.258 0.284 0.293 0280 0322 338 378 0294 0037
BRSNS S E TR ETSEE RS
HEAN 0311 6329 .33 6314 0307 63K 0333 A3 &35 633 .34 004
s 0.873 0097 0.074 0.084  0.849 0055 0.8 0043 0060 0.8 052
e e
TABLE A. 5 5
. WAGE INEQUALITY AMONG WORKERS WITH MORE TEAN' 11 YEARS OF SCHOOLING
(Iws)

METROPOLITAN REGION . 1976 1977 1978 1979 1984 1982 1983 1984 1965 1985 NEAN §TD

E e 1
BELEN 0279 0303 0266 9.295 0258 0257 0.247 03 0.296 0314 0282 002
FORTALEZA 0.356 .28  4.346  0.284 0.315  0.220 1 6.262  0.294 .32 0484 0313 0070
RECIFE 0,257 0.38 .29 .27 0277 0285 034 0255 0348 0333 03N 0.939
SALVADOR 0430  0.252 0316 A187 0249 023 A6 0272 0259 0214 0268 0.966
BELO HORIZONTE 0.353  0.330  0.289 076 .39 .25 0.288  0.272 0389 0380 .303  0.039
RIO DE JANEIRO 0.357 €43 030 A3M 039 0266 071 0308 0340 0298 0322 0.0
SAO PALO - T 0262 0282 0266 0263 024 0257 0247 074 07 0338 0286 0026
CURITIBA 0I5  Gi7 0266 0309 0497 0258 0237 022 0239 0.2 0243 9.038
PORTO ALEGRE 0.480  9.283 0,292 .25  0.262 .74 0288 074 0315 0272 0266 0034
NEAX 0.3 0286 .29 071 0289 02N T4 M7 MM 03N 0285 019
sn 0.070 .08 0.026 .05 AT MO 0.034 .00 LW WS 0.025
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