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Abstract

This paper analyzes the placement in the private sector of a subset of Brazilian
public-sector employees. This group left public employment in the mid-1990's
through a voluntary dismissal program. This paper contrasts their wages before
and after quitting the public sector, and compares both sets of wages to public
and private sector wages for similar workers. We find that participants in this
voluntary dismissal program suffered a significant reduction in average wage and
an increase in wage dispersion. We test whether the reduction in average wage
and the increase in wage dispersion is the expected outcome once one controls for
observed characteristics, by means of counterfactual simulations. We aso
examine the importance of stigma effects and difficulties of private sector
absorption due to specific human capital accumulation. A summary of new
estimation procedures and results to be incorporated in the next version of the
paper are included at the end of the paper, after the appendix.

* Firpo and Gonzaga are grateful to CAPES-Brazil and CNPg-Brazil, respectively, for financial support The authors
thank Mauricio Reis for help with the data set, and Ricardo Paes de Barros for intellectual inspiration. As usual, al
remaining errors are ours.



I. Introduction

Mainly forced by a chronic public deficit problem, the Brazilian federal government exerted
a great effort to reduce the number of public servants in the second half of the 1990’s. One of the
main government concerns was with the social welfare impact of such major layoffs. In fact, the
design of an efficient public sector downsizing program and the evaluation of its socia welfare
effects depend heavily on an estimation of the capacity of the private sector to absorb former public
workers." Given the existing legal constraints on firing public workers and an overall opposition to
public sector reform in Brazil, the federal government typically opted for voluntary job
retrenchement schemes. Many state firms, in a step towards privatization, promoted the so-called
Voluntary Dismissal Programs (Programas de Demissdo Voluntéria, VDP), which gave monetary

incentives to workers who quit their jobs.”

In a developing country like Brazil, characterized by overstaffing, it is expected that
voluntary separation programs would result in an adverse selection outcome. In generd, it is
expected that the best workers, those with higher reservation wages, opt to leave. On the other
hand, the fact that these workers usually have very specific human capital, combined with a
possible stigma effect, can reduce the probability of absorption by the private sector. Since all these
variables (innate ability, specific human capital and the stigma effect) are unobservable to the
econometrician, a method that considers not only how observable characteristics affect the expected
wage changes of workers that join a VDP, but also leaves a role for worker unobservables, is
desired.?

In 1995, Rede Ferrovidria Federal SA. (RFFSA), a huge public firm that had the
monopoly on all Brazilian railways, adopted a VDP. From 1995 to the end of 1997 more than 7,000
workers joined the program, while many others opted for early retirement. A first survey with those
former employees at RFFSA was conducted in March 1998.% It revealed that their reinsertion in the
private labor market has not been a complete success: for those who were working during the
month of the interview, 72% were earning less than at RFFSA and 80% changed occupation.

! See Rama (1999) for a survey of several studies on public sector downsizing.

2 |n fact, VDP's were also applied at the federal administrative level and by many states, targeting a variety of workers
and locations. Particular emphasis, however, was given to state enterprises, since the government had a special interest
in privatizing some of those firms and needed afast reduction in their payroll. See Carneiro and Gill (1999) for a
description of public sector downsizing programs in Brazil.

% Earlier attempts to estimate the wage loss expected to be suffered by workersin Brazil who joined a VDP focused on
measures of the overall public-private wage gap, both gross and controlled by observed characteristics (see Foguel et
al., 2000).

4 The details of that survey are described in section I and more fully in Amadeo, Camargo and Gonzaga (1998).



These results are in a certain way expected. It is a well-documented fact that Brazilian
public employees earn on average more than workers at the private sector (see Foguel et al., 2000).
As mentioned above, unobservable factors might have also influenced this outcome. Program
participants may have had only public sector experience, and thus, may have only accumulated
public-sector-specific human capital. In fact, program participants had an average of 18 years of job

tenure at RFFSA. Their previous experience in the public sector may also have stigmatized them.

A comparison between public and private sectors in Brazil and other Latin American
countries reveals that wage inequality among workers in the private sector is typically significantly
higher than among public employees (see Panizza & Qiang, 2000).. Therefore, it is not surprising
that the earnings distribution widened among V DP participants who left the RFFSA.

In fact, for analyzing the changes in the earnings distributions of former RFFSA workers, it
is necessary to first understand what happened to the earnings distributions of al workers in the
Brazilian labor market. Only with this as a basis for comparison it is possible to investigate the
reasons for both the wage decrease and the increased earnings inequality observed for former
RFFSA employees.

The main task of this paper is to compare the outcomes of the former RFFSA employees
with those in the public and private sectors in Brazil. In this paper, we use the RFFSA survey data
set, in combination with information from national household surveys, to study the process of
absorption by the private sector of RFFSA workers who joined a VDP. This is accomplished
through the use of a decomposition anaysis, based on micro-simulations, which attempts to
identify the role of observable and unobservable characteristics, as well as their remuneration in the
public and the private sector, in explaining the observed changes in the earning distributions of the

former RFFSA employees.

This paper is organized as follows. The next section describes the data. Section 111 discusses
the overall research methodology. Section IV presents and interprets the empirical results. Section

V concludes.

I1. Data description

Two data sets are used in this study. The first one, henceforth referred as REDE, contains
information on more than 5,000 workers out of around 7,000 who left their jobs at RFFSA through
the Voluntary Dismissal Program from 1995 to 1997. The survey was conducted in March 1998
and collected data on several labor market variables, including earnings, employment status, and

duration of unemployment and employment spells. It has information on schooling levels, grouped



into nine categories, which correspond to the following ranges of years of schooling: 0-3, 4, 5-7, 8,
9-10, 11, 12-14, 15, and more than 15.°> REDE also contains official administrative information for
all workerswho joined the VDP, including their last wages at RFFSA.

The other data set, Pesgquisa Nacional de Amostra por Domicilio (PNAD), is the annual
Brazilian Household Survey, collected by IBGE. PNAD covers the whole country (except some
rural areas) and it is the largest and most important Brazilian household survey, interviewing more
than 75,000 households every year, which corresponds to about 300,000 individuals. PNAD
collects data every September since 1976, with the exception of Census years and a couple of other
years. It contains information on labor, demographic, educational and regional variables and has

been widely used in many micro-econometric studies.

In this study, we use information from both data sets only for individuals in the age range of
25-64, with a paid main activity that requires at least 20 weekly hours of work. Two yearly editions
of PNAD were selected, 1995 and 1997. These two years were chosen in order to approximately
match both the timing of exit from RFFSA and the absorption of these workers by the private
sector, as captured by the REDE survey.

Data on earnings correspond to positive monthly labor earnings on the main activity. This
variable was properly deflated and evaluated at March 1998, the date of the REDE survey. In the
PNAD data set, outliers (more than R$ 250,000 a month) are not considered in the analysis. In the
REDE data set, we only use information about workers who switched to the private sector after

quitting, as answered in the survey of March 1998.

Since REDE is restricted to some Federation States, only observations in the same
geographical range are used in PNAD. In practice, this means that the North Region and some
States in the Mid-West are not considered here. Finally, the classification at PNAD for ajob at the
public sector has the broadest sense, meaning that not only federal public servants are considered as
working in the public sector but also any individual who declared to work at that sector with or

without aformal labor contract.

Table 1 displays sample means for the most important variables in the two data sets, and the

number of observations remaining after the application of the filters described above.

5 In fact, there are ten categories but the first two (illiteracy and less than four years of schooling) were merged into one
group here. The categories corresponding to isolated years (4, 8, 11 and 15) reflect the attainment of some school
degree in Brazil (elementary, medium, high school and college, respectively).



Table 1: Sample means and number of observations (REDE and PNAD)

REDE PNAD
Variables 1995 1997 1995 1997
Public Sector  Private Sector  Public Sector  Private Sector  Public Sector  Private Sector
Earnings (R$) 967 757 672 412 617 428
Age 4298 4051 39.39 39.24 39.56 39.28
03 8.1% 4.9% 12.9% 34.7% 11.2% 31.6%
4 10.1% 8.7% 11.0% 21.0% 9.2% 19.1%
57 13.4% 13.4% 5.8% 11.7% 6.1% 13.3%
8 14.5% 14.4% 7.9% 9.1% 8.0% 9.8%
0, 0,
Yearsof Schooling 910 9.1% 9.5% 3.8% 3.3% 3.8% 3.7%
11 22.2% 23.2% 27.5% 12.0% 28.2% 13.6%
12-14 4.8% 5.9% 7.6% 2.1% 7.6% 2.3%
15 13.7% 14.9% 16.4% 3.8% 17.5% 4.0%
16 or more 4.0% 5.1% 7.2% 2.2% 8.6% 2.6%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Per centage of Men 89.5% 91.4% 245% 66.7% 44.9% 66.6%
# of obsarvations 4103 1399 10565 58121 13121 73184

[11. Overall Research Methodology

In this section, we describe our methodological approach. The section is divided into four
sub-sections. In the first one, the regression model is presented describing the relationship between
earnings, observable individual characteristics (such as age, gender and schooling) and
unobservable characteristics. The second sub-section briefly discusses the method of comparing
distributions using counterfactual micro-ssimulations. The third sub-section shows how the
distribution parameters are estimated and discusses the hypotheses behind the use of regression
residuals in the counterfactual earnings distributions. Finally, the last sub-section describes how the

earnings distributions at different periods and sectors are compared.

[11.1. The earnings equation

In order to estimate the effects of observable and non-observable individual characteristics
on earnings,” the following model is specified:
(1) Iog(Yi,t,s,p) =Witsp = hl(Xi,t,s,p) + hz(z,t,s,p)-

where w denotes log-earnings, X is a vector of observable characteristics and z is a vector of non-

observable characteristics. This additively separable model holds by assumption for all individuals

5 Henceforth, sometimes referred as “observables’ and “unobservables’.



i, a timet, at sector s (public and private), and for both available data sets p (REDE and PNAD).
We also assume that these variables arei.i.d. and that:

(2) Witsp = hl(Xi,t,s,p) +€,tsp E[Wt,s,p | Xt,s,p] = hl(Xt,s,p); and Var[Wt,s,p | Xt,s,p] = SZt,s,p

i.e. that for atriple (t,s,p) every individual faces the same distribution, that the unobservable and

observable characteristics are not correlated, and that the errors are homoscedastic.

The vector of observable individual characteristics, X, consists of age, squared age, dummy
variables for schooling groups, and a dummy variable for gender, which takes the value of 1 for
males.” An intercept is also allowed in the model, meaning that the first entry in the vector x isa
constant 1 for every observation for every triple (t,s,p). Imposing the restriction that the conditional

mean is linear and additively separable on its arguments, we have:
3 hi(Xitsp) = D’ Xitsp = Atsp + Dusp*a + batsp* a’+ Patsp*da + ... + Diotsp*do + D11tsp*Q

where a is the intercept and b’s are the linear regression coefficients on age (a), squared age (a),

dummy variables for schooling groups (d, to dg) and gender (g).?

In practice, six regressions are estimated, since for the PNAD data set there are two sectors
(public and private) at each period (1995 and 1997), while for the REDE data set workers arein the
public sector (at RFFSA) in 1995 and in the private sector in 1997.

I1.2. Comparing two distributions using counterfactual micro-simulations
In this sub-section, we show how we use the information from log-earnings equations to
compare two distinct labor income distributions. Consider the log-earnings of an individua i at the

triple (to,S,Po)- In order to facilitate notation, say my = (to,S,Po). Then using (3)
(4 Wimo=bmo'Ximo+€imo
Now define:
(5)  Wami,mo = bm'Ximo + €imo;
(6)  Wsma,mo = bmi'Ximo + €jm.

Equation (5) smulates what would be the earnings of an individua i at the triple mp =
(to,S0,p0) if sheis paid by instead of by for her observable characteristics, where by is the vector

of the rates of return on human capital variables at the triple m; = (t1,51,p1). Thisis usualy referred

" As discussed in the previous section, the choice of schooling groups instead of a continuous schooling variable is
made due to data collection constraints.



as a “price effect”. As this can be generalized for every individua i at the triple my, we come up

with a“simulated” earnings distribution, with its own mean and inequality measures.

The same is true for equation (6), which “simulates’ what would be the earnings of a
worker i if she faces not only the “prices’ of observable characteristics at the labor market
described by my but also receives the “prices’ for her unobservable characteristics at that market,
which isgiven by e m. The implementation of that “simulated” labor earnings distribution is not as
trivial as the former one, since it now involves not only the price effect, but also a complex choice
of how the €' s should be allocated to each worker. We keep it to sub-section I11.3 the description of
the method of allocating the residuals used in this paper.

The previous equations allow us to compare the earnings distribution of workers at a labor
market characterized by my with workers at my, using the “simulated” earnings as intermediate

steps. In order to see that note that using (4):
Wimo = b mo' Ximo + €imo =

=bmo'Ximo =B mi'Ximo + b m1' Ximo + €imo =
(7)) Wimo=(bmo— Db mi) Ximo + Weimzimo =

=(bmo—bm) Ximo+ b m’ Ximo— Xjm1) + Dmi’Xjm1 + €imo =

=Wmi+ (Bmo—bm) Ximo + b mi’ (Ximo — Xjm) + (€m0 — €j,m)-
Then,
@)  Wimo—Wjm = (b mo—bm) Ximo+bm’(Ximo—Xjm) + (€imo—€jma) =
8a) Wimo—Wm = (Bmo—bm) Ximo+ b mi’ (Ximo — Xjm1) + (Wsim1i,mo — WsiM2i,m0)-

Equation (7) shows the familiar “controlled individual wage gap” expression, now
commonly used in the literature (see, for instance, Foguel et al., 2000, and Panizza and Qiang,
2000). For every individual i, given her own observable characteristics, the controlled wage gap is
the difference between her actua log-earnings and the log-earnings she would have obtained at
labor market my, that is, Wi mo — Wsim1i,mo- According to (7), this controlled wage gap turns out to be
just the difference in the coefficients of both regressions times the vector of the observable
characteristics for the individual i at my.

Equations (8) and (8a) show how to decompose the “gross individual wage gap”, that is, the

difference in log-earnings between two individuals, i and j, who are in two distinct labor markets,

8Notice that one schooling dummy variable is dropped (d,) to allow for an intercept.



mp and my, respectively. Equation (8) reveals that this difference can be decomposed in three parts.
The first one is the just mentioned controlled wage gap. The second component is the individual
version for the so-called “composition effect”: it is the part of the gross wage gap that reflects
differences in the observable characteristics of two distinct workers. Finally, the last term reflects
earnings differences that can be attributed to unobservable characteristics. As shown in the next
sub-section, this last term reflects either qualitative differences in those unobservable

characteristics or differencesin their “prices’ at each labor market, or both.

Now consider the first and second moments of the four distributions, Wi, Wmi, Wem1mo and
Wsimzmo- Note that we have dropped the subscriptsi and j, making use of thei.i.d. assumption. After

computing the first moment, the equation for the gross mean wage gap becomes:
(9 EWmo] = E[Wma] = (bmo — b ma)’ E[Xmo] + b ma’ (E[Xmo] — E[Xma]).

The first term on the right hand side is the mean version for the controlled wage gap and the
second term is the analogous composition effect. The differences between (9) and (8) are basically
that (9) computes the wage gap for means of two different labor income distributions and because
of that the third term in (8) vanishes, since E[e o] = E[e m] = 0.

The variance of log-earnings is one of the two measures of inequality used in this paper. Its

population expression for equations (4), (5) and (6) are (under the homoscedasticity assumption):
(10)  Var[Wmg] = b mo' Var[Xmo]b mo + S%mo

(102) Var[wsmimo] = b my’ VarXmo]b m + S mo

(10b) Var[Wsimzro] = b m’ Var{Xmo]b me + S m

Equation (10) gives the traditional formula for the variance decomposition in a between
effect (Var[E[w | x]] = b’ Var[x]b) and awithin effect (s?), under the assumption that E[e | xJ = 0

fork=1, ..., K; where K isthe number of observable variables.

Equations (10a) and (10b) are analogous formulas to (10), giving the variances for the
“simulated” log-earnings wgv1 and wgvz. Similarly to the first moment equations, these two
equations are used to decompose the effects of a difference in variances in three parts: a price effect
on the observables; a composition effect; and a price effect on the unobservables. Therefore, the
difference between (10a) and (10) gives the effect on inequality of a change in the returns of the
observables. The difference between (10b) and (10a) gives the effects of a change in the returns of

the unobservables. Finally, the difference between equation (10) with another group subscript, say



my, and eguation (10b) gives the effects of a change in the variance of the observables (composition
effect).

[11.3. Estimation procedures

The earnings equations can be estimated by ordinary least squares, since (a) the regression
function is assumed to be linear and separable; (b) the errors are assumed to be uncorrelated with
regressors,; and (c) identically and independent distributed.

For estimating changes in means and variances, one needs to have an estimate for
E[exp(x)], the vector of the means for the observables. A natural choice is Ex[exp(X)], the sample

means.” Note that exp(.) is used since earnings, y = exp(w), are the variable of interest.

The variance decomposition analysis described in the previous subsection has two steps.
First, the actual and simulated distributions Wi mo, Wim1, Wsim1i,mo @nd Wsimai,mo @re calculated. Then,
the respective measures of inequality for each distribution are computed. These measures are the
variance of the log-earnings (Var[wy]) and the Theil-T index, which formula is described in the

appendix.

The method of alocating the residuas in the simulated distributions, based on Juhn,
Murphy and Pierce (1993), is as follows. First, the errors e are estimated by the regression residuals

e. Second, for estimating Wsimzi,mo @nd its component g m1, a crucia hypothesisis required.

Since an individual j from my is not observed at my, there are several ways of designating
the g m1 that will be allocated to the individual i as her unobserved component in Wsima,mo. The way
used here is to sort each residual distribution in an ascending order and then match the residuals
according to their ranking in those orderings. In other words, workers with residual's between the p™
and the p+1"™ percentiles of the residual distribution at m, are assigned the residual's between the p™
and the p+1™ percentiles of the residual distribution my. As a practical matter, since the sample
sizes typically differ, we rearrange the observations for each labor market m into 100 different
groups. Each group corresponds to a quantile of the residual distribution at m and has received

average values.

This method of allocating the residuals entails the hypothesis that the unobserved

characteristics at m; have the same distribution at mo. The only difference between the unobserved

® An important technical issue must be mentioned at this point. In fact, the procedure for estimating means is as
follows. First the distributions Wi mo, Wi m1, Wsim1i mo @0d Weimzi mo are calculated. Then, each one is exponentiated, that is,
the earnings are recovered from log-earnings. Finally, means are computed. This procedure is equivalent to what is
described above, but for the presumed small positive term E[exp(€)].



characteristics in two distinct labor markets is basically their “prices’” at each market. To illustrate
with an example, this assumption means that if ability is an unobservable variable'® ability is
assumed to have the same distribution in both the public and private sectors. The only differenceis
that one sector remunerates better this unobserved ability than the other. Therefore, for the purpose
of this study, computing differences between wgmimo and Wsmanp IS relevant in the sense that it
allows measuring the role of specific labor environments and unmeasured characteristics on

earnings inequality.

[11.4. Decomposing changes in the earnings distribution

In the previous sub-sections, we have shown how to decompose the differences in means
and of inequality measures of two distinct distributions in several components. Another insightful
way of comparing differences between two parameters of distinct distributions is the differences-in-
differences method. In this case, athird distribution is used and one uses the fact that adifferencein
means, E[yno] — E[Ym], iSequal to the double difference (E[Ymo] — E[Yme]) — (E[Ymi] — E[Ym2])- This
method can be useful when the goal is to identify partial effects that otherwise would be
confounded.

In this case, one can decompose the differences in parameters of two specific distributions
into severa distinct partial effects. In this paper, the main interest is the difference between the
distributions (1995, public, REDE) and (1997, private, REDE). It is possible to decompose it into 4
steps. For example, one could compare the RFFSA employees with al workers in the public sector
in 1995; then examine how the public sector evolved between 1995 and 1997; and finally compare
the public and private sectors in. 1997. In fact, there are two ways of doing this decomposition,
which are described below:

(11)  E[yi99s, public, Repe] — E[ Y1997, private, Repe] =

Case 1:

E[Y1995, public, Repe] — E[ Y1995, public, pnap) (step 1)

+ E[Y1995, public, Pnab] — E[Y199s, private, PnAD] (step 2)
+ E[Y1995, private, PnaD] — E[ Y1997, private, PNAD] (step 3)
+ E[Y1997, private, pnap] — E[ Y1997, private, Repe] (step 4)
Case 2:

= E[Y1995, public, Repe] — E[ Y1995, public, pnap) (step 1, same as Case 1)
+ E[Y1995, public, pnab] — E[Y1997, public, PnaD] (step 2)
+ E[Y1997, public, Pnab] — E[Y1997, private, PnaD] (step 3)

10 Remember from assumption on the joint distribution of x and z that ability is uncorrelated with the regressors.
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+ E[Y1997, private, Pnap] — E[ Y1997, private, ReDE] (step 4, same as Case 1)

The difference between cases 1 and 2 is therefore in steps 2 and 3. In case 1, step 3
measures the temporal evolution of earnings on the private sector while step 2 compares the private
and the public sector in 1995. In case 2, step 3 measures the difference between the public and the

private sector in 1997 while step 2 captures the temporal evolution of earnings in the public sector.

1V. Estimation results

This section presents the results of the decomposition analysis. First, log-earnings
regressions are estimated. Then, we compute each difference in means and in variances of the
distributions in equation (11), including all 4 steps in the two cases considered. Finally, we
decompose the differences in means into a controlled wage gap (a price effect on the observables)
and a composition effect; and the differences in variances into a price effect on the observables, a
composition effect, and a price effect on the unobservables.

Table 2 shows the log-earnings equation estimates for the six regressions described above.
All coefficients have the expected sign and are significantly different from zero at the 5% level,
with the exceptions of age and the dummy for 5-7 years of schooling in the (1997, private sector,

REDE) regression.
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Table 2: Log-Earningsregression results

REDE PNAD
19% 1997 196 1997
Varidbles Public Sector Private Sector Public Sector Private Sector Public Sector Private Sector

380 450 213 260 27 290

nteroe! 018 71 013 (005 (o11) (005

N 008 00 010 000 008 008

* (©01) e} (001) (©00) (©01) (000)

R 670 261 1002 96 824 323

Sauered Age (10000 0% @19 ) 02) (087 029

., 013 026 0%6 054 031 053

(00 (013 (00 (©01) (00 (©01)

o 05 o 060 070 070 067

00 012 004 (©01) 00 (©01)

. 020 051 0R 0% o 0%

00 0w 00 (©01) 00 (©01)

o 08 071 100 10l 0R 100

Yersdf Sthadiing (03 (013 0™ (0102 0™ (0102

0 052 0o 127 131 118 131

0w (012 (00 (©01) 0w (©01)

o 061 088 12 179 163 176

) (014) 0w 0w e} 0w

- 108 13 20 216 189 213

0 012 0 (0102 0@ 0@

120 14 220 241 220 238

larmae o (014) 0®m 0m 0®m 0w

Dummy far Men 015 041 070 04 064 061

0w (009 (©01) (©01) (©01) (©01)

73 o valios 20 =0 10556 121 = 73184

Rapae 046 02 052 0aL 051 040

Note: The dependent variable islog-earnings. Standard errors are in parentheses.

Table 3 presents the decomposition effects for the differences in means. The table reveas
that the absorption by the private sector of those workers who left RFFSA through the VDP was
painful. The first row of the table shows that those workers have their average wages reduced from
monthly R$ 967 to R$ 757 and that decrease was mainly due to a price effect. The simulated
average earnings of aworker who got ajob in the private sector in 1997, but with observed average
characteristics of those who left RFFSA in 1995, fell from R$ 967 to R$ 543. This correspondsto a
controlled wage gap of R$ 425 a month, which means that the rates of return of those observed

characteristics were much less valued in the private sector relative to RFFSA.

The composition effect, on the other hand, played a compensatory role of R$ 214. This
means that the workers that got a job in the private sector were those with better-evaluated

observable characteristics.
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Table 3 also reports that RFFSA workers were better paid than other workers in the public
sector in 1995. In this case, there is both a price effect and a composition effect, contributing 54%
an 46%, respectively, in explaining the gross wage differential. In fact, as shown in Tables 1 and 2,
the composition effect operates in favor of RFFSA workers not because of better productive
characteristics but due to a combination of a higher percentage of men at RFFSA and a

discrimination effect against women.

It can also be seen from Table 3 that the public-private wage gap fell dramatically between
1995 and 1997. The controlled wage differential of R$ 64 or approximately 10% of the average
earnings in the public sector in 1995, decreased and became negative R$ 24 in 1997. This means
that the wage premium paid at the public sector disappeared in this period.™* As the same Table 3
reveas, this was due to a sharp rea wage reduction in the public sector (R$ 89 decrease in the
controlled wage gap) and not to significant better payments in the private sector (R$ 4 increase in

the controlled wage gap).

Table 3: Average earnings

Ymo Ymi Yamimo OCrosWeageGap  ContrdledWageGap  Compastion Effect

Cee Sep Mo m ®w B © A-®) m-© ©-6
R$ R$ R$ R$ R$ R$
199%, public REDE 1997, privete REDE 967 757 543 210 425 214
land2 1 1905 publi REDE 1995, public PNAD 967 672 807 25 160 1%
| 2 196pbiGPNAD  Io6privlePNAD 672 412 608 20 64 1%
3 19%,privaie PNAD 1907, privle PNAD 412 428 409 -15 4 -19
, _2 196pbIGPNAD  1907.pbicPNAD 672 617 582 55 89 -3
3 1097,pdlic PNAD 1907, privele PNAD 617 428 641 190 24 213
land2 4 1997, priveie PNAD 1997, privaie REDE 428 757 454 27 -33

Finally, the last row of Table 3 reveads that workers who left RFFSA received, on average,

R$ 329 a month more than workers in the private sector as awholein 1997. Thisis mostly dueto a
composition effect, which contributes with 92% of the observed total wage gap. In fact, these
workers have, on average, higher levels of observed human capital characteristics (like more years

of schooling) than the private sector as awhole, besides having alarger proportion of males.

" Foguel et al. (2000) reported the most recent published evidence on still large public-private wage gapsin a study
that uses data from PNAD 1995. The nominal wage freeze adopted by the government for most categories in the public
sector since the beginning of 1995, combined with a 2-digit (declining) level annual inflation in 1995-96, put a heavy
toll on public sector workers, eroding the public-private wage premium in less than two years.
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Table 4 presents the results of the earnings inequality decompositions, for the two measures
used: the variance of log-earnings and the Theil-T index. Since the variance of log-earnings is a
measure that depends on the value of the mean of a distribution, we only comment the results based

on the Thell-T indicator, which has the property of independence from the mean.

Table 4 reveals that the earnings distribution became much more uneven for those former
RFFSA workers. The Theil index jumps from 0.11 to 0.39. The simulated distributions
decomposition shows that a larger dispersion for the price of the unobservables is mostly
responsible for this result. In fact, the observables price effect has an ailmost insignificant impact on
the earnings distribution, increasing the Theil index from 0.11 to 0.12. The unobservables price

effect, on the other hand, makes the inequality measure jump to 0.58.

Table 4: Earningsinequality

Case Step mo m1 Ymo Ymi YsiMimo YsiM2mo
1995, public, REDE 1997, private, REDE 015 0.74 016 0.76
lad?2 1995, public, REDE 1995, public, PNAD 015 057 020 061
1 1995, public, PNAD 1995, private, PNAD 057 0.68 057 067
Var(log) 1995, private, PNAD 1997, private, PNAD 068 0.69 0.68 0.69
2 1995, public, PNAD 1997, public, PNAD 057 052 056 052
1997, public, PNAD 1997, private, PNAD 052 0.69 052 067
lad?2 1997, private, PNAD 1997, private, REDE 069 0.74 067 0.74
1995, public, REDE 1997, private, REDE 011  0.39 012 058
lad?2 1995, public, REDE 1995, public, PNAD  0.11 0.26 016 045
1 1995, public, PNAD 1995, private, PNAD 026 0.36 025 033
Theil-T 1995, private, PNAD 1997, private, PNAD 036 0.35 0.36 0.36
2 1995, public, PNAD 1997, public, PNAD 026 0.26 0.26 025
1997, public, PNAD 1997, private, PNAD 026 0.35 0.26 035
lad?2 1997, private, PNAD 1997, private, REDE 035 0.39 035 041

In fact, workers at RFFSA were in an environment with very low levels of inequality even
when compared with the public sector as a whole. As expected, this was also due to a small
dispersion on payments to unobservables at RFFSA, since an individual firm probably values less

unobservable dimensions than the entire private or public sector do.
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Another interesting result reported in Table 4 is the lower public sector earnings inequality
relative to the private sector, which is aso observed in most countries. Note, however, that there
was a sharp increase in the public sector’s Theil index from 0.11 to 0.26 between 1995 and 1997,
which might be reflecting a differentiated ability of some categories of public workers to obtain

nominal wage increases (see footnote 10).

Finaly, we notice that there is no big difference between the measures of earnings
inequality among former RFFSA workers when compared to the private sector as a whole. In fact,
this last result completes our picture of what resembles a full and fair absorption of former RFFSA
workers by the private sector in Brazil, at least as given by the first two moments of simulated
distributions. Not only average wages were typical of workers in the private sector with identical

observed characteristics, but also wage dispersion was very similar.

V. Concluding remarks

The objective of this paper was to study the process of absorption by the private sector of
RFFSA workers who joined a Voluntary Dismissal Program. The results presented clearly revea
that the move to the private sector of these former RFFSA workers caused a decline in average
wages and an increase in wage dispersion. However, it is by no means a symptom of discrimination
against former public employees at the private sector. In fact, it seems that the previously
accumulated general human capital of these workers was decisive for their remuneration at the
private sector, and that their lack of private sector-specific human capital did not prevent them from

being fairly paid.

All results show that these workers were paid accordingly to their embodied observable
characteristics and faced the same “prices’ for those characteristics that any other worker in the
private sector would face on average. Also, the increase in wage dispersion brought them to levels
of earnings inequality that are not significantly different from that existing in the private sector as a

whole.

As an aside conclusion, this study finds that the public-private sector wage gap rapidly
eroded between 1995 and 1997. However, the inequality in both sectors has not changed over the
selected years. It is also important to mention that in order to explain the gap in the inequality
between the public and private sectors, the important factor that should be taken into consideration
is the within-group component, or, in other words, the differences in the “prices’ of the
unobservable characteristics.
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APPENDI X: The Theil Inequality Indicator

We present here the Thell-T index formula. Let X be the variable of interest and w the
weights or the relative frequency of each value of X. Then, the X distribution has the following
Theil-T index:

énWi X; In(X;)

t(X)= aw gé(_glnéa@( =2 - Ingaélwi Xig
-1 Xg eXg Aw X €iz1 a

i=1

For further references on that inequality measure see, for instance, Bourguignon (1979).
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A summary of the new estimation procedures and resultsto beincorporated in the next

version of the paper (sessions !l and IV):
[11. Estimation Procedures

a. “Differences-in-differences’ approach:

1% approach:

= E[Y1995, public, Repe] — E[ Y1995, public, pnap) (within Public Sector, 1995)

+ E[Y1995, public, Pnab] — E[Y199s, private, PnAD] (between sectors, 1995)

+ E[Y1995, private, Pnap] — E[ Y1997, private, PNAD] (temporal evolution, Private Sector)

+ E[Y1997, private, pnap] — E[ Y1997, private, Repe] (within Private Sector, 1997)

2" approach:
= E[ Y1995, public, RepE] — E[ Y1995, public, PNAD] (within Public Sector, 1995)

+ E[Y1995, puntic, Pnab] — E[ Y1997, public, PNAD] (temporal evolution, Public Sector)
+ E[ Y1997, public, pnap] — E[Y1997, private, PNAD] (between sectors, 1997)
+ E[ Y1997, private, PNAD] — E[ Y1997, private, REDE] (within Private Sector, 1997)

b. Controlled Wage Gaps (or Average Treatment Effects, ATE):
Parametric Approaches:

i) Oaxaca Decomposition:

E[Ymolx] - E[lelx] = (b mo—D m1)1Xm0 +bm (XmO - Xml):
= — (b m — b mo) Xm — b mo’ (Xm1 — Xmo)

Then estimate the Controlled Wage Gap as.
i Xmo(f)mo - Bml) or
. = Xy (B = Do)

ii) Pooling mg and m; (estimating gamma coefficient):

Ely [ X,1(m,)] = g1(m,) + Xb
Then estimate gby OLS, for instance.

iif) Pooling mg and m; and using Propensity Score (estimating rho coefficient):
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1% step: Estimate E[1(m,)|X ] = Pr[1(m,) =1] = F(Xd), assuming some functional form for F(.)

(for instance, logistic distribution). The fitted value, p(X), isthe estimated P-score.

2" step: Estimate E[y | X, 1(m,)] =r 1(m,) +1 p(X)

Semi-Parametric Approaches:

1) Stratifying on P-scor e

1% step: Arrange m0 and m1 observations into J quantiles of p(X) ;
2" step: Verify balance of X within each quantile;

3" step: Estimate ATE as:

, aLmo)
a5 Voo = Vel OF
=3 a1(mo)
k=1 il k
. aLmy
. - é JIIJ [yml_ Vmo]
2aanmy

k=1 il k

2) Reweighing using P-scor e:
1% step: Estimate counterfactual distribution (see DiNardo, Fortin and Lemieux, 1996) using p(X) ;

2" step: Estimate ATE as:
- Yo - ¥, OF
i. - (yml_ y;o)
c. Actual and Counterfactual Measures of Dispersion:

1) “Oaxaca’s style:

Actua: Var (y,,), Var (y,,)

Counterfactual: Var (y' ), Var(y’ ), where:



18

Y. = Xinob + €4

mo mo™~'ml

and y

ml

= Xmlbmo + eml

2) Dinardo, Fortin, Lemieux (1996):

M: Var (ym0)1 Var (yml)
Counterfactual: Var (y' ), Var(y’ ), where:

y*mo is the vector of individual log-earnings had m; had the X’s attributes of mgo but the

actual wage structure of m;. Analogy appliesto y*ml
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V. New Results

A. REDE: Public 1995 X Private 1997

YmO (R$) le(R$) ymO yml

'(lelYmO'l) (YmOIle) - l

(base: mO)

(base: m1)

ymO-_ yml

Means

Wage Gaps

1995,
public,
REDE

Variance

1997,
private,
REDE

m; Y mo Ym1

994 841 6.76 6.25

ln(YmO):ymo |n(Y ml):yml

0.15 0.18

In(Y*m1)

(base: mO)

0.51

In(Y*mQ)

(base: m1)

1995, public, 1997, private,
REDE

REDE

684 1138 0.24 0.93

1.2 ~

0.8 4

0.6 4

0.4 4

0.2 4

0.34

L og-ear nings density function - REDE Employees: before and after leaving public sector

0.83

2 4 6

log-earnings (real terms)

Before fter R$100 (97) — — — —R$120 (97 - Min Wage)

12
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B. 1995: REDE-Public X PNAD - Private

Ymt/Ymol) (Ymo/Ym) -1
YmO (R$) le(R$) ymO yml ( . 0 ) ( 0/ 1) ymO-_ yml
M (base: m0)  (base: ml)
m
° ' M Wage Gaps
€ans
1995, 1995,
public, private, 994 567 6.76 572 0.43 0.75 1.03
REDE PNAD
Controlled Wage Gaps
In(YMO)- - (In(Y*mO) e o
Mo m, | In(Y*ml) -In(Yml)) gamma  rho Stratifying reweighing
(base: m0) (base: ml) base: m0 basee ml base m0 base: ml
1995, 1995,
public, private, 0.26 0.71 0.27 0.23 0.23 - 0.18 0.60
REDE PNAD
Variance
In(Y*m1) In(Y*mO) Reweighing
YmO le |n(YmO):ym0|n(le):yml
(base: mO) (base: m1) (base: mO) (base: m1)
685 973 0.24 1.13 0.48 0.79 1.03 0.01

L og-ear nings density function: Public REDE X Private PNAD in 1995

124

0.8

0.6 q

0.4 1

0.2 1

log-earnings (real terms)

— 005, Pub., REDE es—1005, Priv., PNAD == - m=Counterfactual (reweighed) Priv. Sector - PNAD - Distribution

R$100 (95 - Min Wage) = = = = = = = R$200 (95)
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C. Within Public Sector (1995): REDE X PNAD

'(lelYmO'l) (YmOIle) - l

Y mo (R$) Y m1(R$) Ymo Ym1 Ymo-— Ym1
(base: m0)  (base: ml)
Mo my
Wage Gaps
Means
1995, 1995,
public, public, 994 750 6.76 6.08 0.25 0.33 0.68
REDE PNAD

Controlled Wage Gaps

In(YMO)- - (In(Y*mO)

Mo m, | In(Y*ml) -In(Yml)) gamma  rho Stratifying reweighing
(base: m0) (base: ml) base: m0 basee ml base m0 base: ml
1995, 1995,
public, public, 0.29 0.4 0.29 0.26 0.23 0.55 0.30 0.38
REDE PNAD
Variance
In(Y*m1) Ln(Y*mQ) Reweighing
YmO le |n(YmO):ym0|n(le):yml
(base: mO) (base: m1) (base: mO) (base: m1)
684 972 0.24 112 0.46 0.72 0.80 0.14

L og-ear nings density function: Public Sector 1995 - REDE X PNAD

1.2 4

0.8 A

0.6 A

0.4 -

0.2 A

log-earnings (real terms)

‘_1995, Pub., REDE e 005, Pub., PNAD ™ ™=  mCounterfactual (reweighed) PNAD distribution R$100 (95 - Min Wage) - - - - - - - R$200 (95) ‘
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D. Public X Private Sectors, 1995

'(lelYmO'l) (YmOIle) - l

Y mo (R$) Y m1(R$) Ymo Ym1 Ymo-— Ym1
(base: m0)  (base: ml)
Mo my
Wage Gaps
Means
1995, 1995,
public, private, 750 567 6.08 572 0.24 0.32 0.36
PNAD PNAD

Controlled Wage Gaps

In(YMO)- - (In(Y*mO)

Mo m, | In(Y*ml) -In(Yml)) gamma  rho stratifying reweighing
(base: m0) (base: ml) base: m0 basee ml base m0 base: ml
1995, 1995,
public, private, -0.06 -0.04 -0.06 -0.06 -0.06 -0.03 -0.17 -0.10
PNAD PNAD
Variance
In(Y*m1) In(Y*mO) Reweighing
YmO le |n(YmO):ym0|n(le):yml
(base: mO) (base: m1) (base: mO) (base: m1)
972 973 112 1.13 1.13 1.13 1.33 0.99

L og-ear nings density function: Public X Private sectorsin 1995

0.6 -

0.5 A

0.4 -

0.3 A

0.2 A

0.1 A

log-earnings (real terms)

1995, Pub., PNAD ess1005, Priv., PNAD = =  mCounterfactual (reweighed) Priv. Sector Distribution

R$100 (95 - Min Wage) = = = = = = = R$200 (95) ‘
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E. Temporal Evolution of Public Sector, 1995-1997

'(lelYmO'l) (YmOIle) - l

Y mo (R$) Y m1(R$) Ymo Ym1 Ymo-— Ym1
(base: m0)  (base: ml)
Mo my
Wage Gaps
Means
1995, 1997,
public, public, 750 766 6.08 6.15 -0.02 -0.02 -0.07
PNAD PNAD
Controlled Wage Gaps
In(YMO)- - (In(Y*mO) o o
Mo m, | In(Y*ml) -In(Yml)) gamma  rho stratifying reweighing
(base: m0) (base: ml) base: m0 basee ml base m0 base: ml
1995, 1997,
public, public, -0.01 -0.01 0.02 0.00 -0.01 -0.01 -0.03 -0.03
PNAD PNAD
Variance
In(Y*m1) In(Y*mO) Reweighing
YmO le |n(YmO):ym0|n(le):yml
(base: mO) (base: m1) (base: mO) (base: m1)
972 923 112 1.00 1.07 1.04 1.00 111

0.5 ~

0.4

0.3 A

0.2 A

0.1 A

L og-ear nings density function: Public Sector - 1995 X 1997

log-earnings (real terms)

1995, Pub., PNAD e 1097, Pub., PNAD = ==  mCounterfactual (reweighed) 1997, Pub. distribution

R$120 (97 - Min Wage) = = = = = - - R$250 (97) — — — —R$250 (95) ‘
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F. Temporal Evolution of Private Sector, 1995-1997

'(lelYmO'l) (YmOIle) - l

Y mo (R$) Y m1(R$) Ymo Ym1 Ymo-— Ym1
(base: m0)  (base: ml)
Mo my
Wage Gaps
Means
1995, 1997,
private, private, 567 577 572 5.74 -0.02 -0.02 -0.02
PNAD PNAD

Controlled Wage Gaps

In(YmO)- - (In(Y*moO) stratifying reweighing

mo M; In(Y*m1) -In(Yml)) gamma rho
(base: m0) (base: ml) base: m0 basee ml base m0 base: ml
1995, 1997,
private, private, 0.02 0.02 -0.01 0.02 0.02 0.02 0.03 0.03
PNAD PNAD
Variance
Ln(Y*ml) In(Y*mO) Reweighing
YmO le |n(YmO):ym0|n(le):yml
(base: mO) (base: m1) (base: mO) (base: m1)
973 1059 113 1.15 112 1.16 114 1.15

0.6 -

0.5 ~

0.4 -

0.3 A

0.2 A

0.1 A

L og-ear nings density function: Private Sector - 1995 X 1997

P

2 4 6 8 10

log-earnings (real terms)

‘_1995, Priv., PNAD e=mmmm=1097, Priv. PNAD ™ ==  m=Counterfactual (reweighed) 1997, Priv. Distribution

R$120 (97 - Min Wage) = - - - - - - R$100 (95 - Min Wage) ‘

12
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G. Public X Private Sectors, 1997

Ymt/Ymol) (Ymo/Ym) -1
YmO (R$) le(R$) ymO yml ( . 0 ) ( 0/ 1) ymO-_ yml
(base: m0)  (base: ml)
Mo my
Wage Gaps
Means
1997, 1997,
public, private, 766 577 6.15 5.74 0.25 0.33 0.41
PNAD PNAD
Controlled Wage Gaps
In(YMO)- - (In(Y*mO) o -
Mo m, | In(Y*ml) -In(Yml)) gamma  rho stratifying Reweighing
(base: m0) (base: ml) base: m0 basee ml base m0 base: ml
1997, 1997,
public, private, -0.04 -0.02 -0.03 -0.03 -0.04 -0.01 -0.11 -0.05
PNAD PNAD
Variance
In(Y*m1) In(Y*mO) Reweighing
YmO le |n(YmO):ym0|n(le):yml
(base: mO) (base: m1) (base: mO) (base: m1)
923 1059 1.00 1.15 1.05 1.16 131 0.89

L og-ear nings density function:

0.5 ~

0.4

0.3 A

0.2 A

0.1 A

Public X Private sectorsin 1997

6 8 10

log-earnings (real terms)

— 1097, Pub, PNAD e’ 007, Priv. PNAD = =  mCounterfactual (reweighed) 1997, Priv. distribution

R$120 (97 - Min Wage)

12
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H. Within Private Sector (1997): PNAD X REDE

Ymt/Ymol) (Ymo/Ym) -1
YmO (R$) le(R$) ymO yml ( . 0 ) ( 0/ 1) ymO-_ yml
(base: m0)  (base: ml)
Mo my
Wage Gaps
Means
1997, 1997,
private, private, 577 841 5.74 6.25 -0.46 -0.31 -0.51
PNAD REDE
Controlled Wage Gaps
In(YMO)- - (In(Y*mO) o -
Mo M, | In(y*ml) -In(Yml)) gamma  rho stratifying reweighing
(base: m0) (base: ml) base: m0 basee ml base m0 base: ml
1997, 1997,
private, private, -0.08 0.21 0.21 0.24 0.22 0.13 0.24 0.28
PNAD REDE
Variance
Ln(Y*ml) In(Y*mO) Reweighing
YmO le |n(YmO):ym0|n(le):yml
(base: mO) (base: m1) (base: mO) (base: m1)
1059 1138 1.15 0.93 0.91 1.06 0.15 1.03

L og-ear nings density function: REDE X PNAD in 1997

0.6 ~

0.4 -

0.2 A

O T T T
0 2 4 6 8 10

log-earnings (real terms)

—1097, Priv. REDE es—1997,6 Priv. PNAD = =  mCounterfactual (reweighed) REDE distribution R$120 (97 - Min Wage) ‘

12
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I1.1997: REDE-Private X PNAD - Public

Ymt/Ymol) (Ymo/Ym) -1
YmO (R$) le(R$) ymO yml ( . 0 ) ( 0/ 1) ymO-_
M (base: m0)  (base: ml)
m
° ' M Wage Gaps
€ans
1995, 1995,
public, private, 841 766 6.25 6.15 0.09 0.10 0.10
REDE PNAD
Controlled Wage Gaps
In(YMO)- - (In(Y*mO) e o
Mo m, | In(Y*ml) -In(Yml)) gamma  rho Stratifying reweighing
(base: m0) (base: ml) base: m0 basee ml base m0 base: ml
1995, 1995,
public, private, -0.19 -0.03 -0.19 -0.21 -0.20 - -0.20 -0.47
REDE PNAD
Variance
In(Y*m1) In(Y*mO) Reweighing
YmO le |n(YmO):ym0|n(le):yml
(base: mO) (base: m1) (base: mO) (base: m1)
1138 923 0.93 1.00 1.03 0.78 0.74 0.39

L og-ear nings density function: Private REDE X Public PNAD in 1995

0.6 ~

0.5 A

0.4 -

0.3 A

0.2 A

0.1 A

log-earnings (real terms)

— 1097, Priv. REDE e=———1007, Pub, PNAD = =  mCounterfactual (reweighed) 1997, Pub., PNAD distribution

R$120 (97 Min Wage) ‘
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