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The Impact of Regulations
on Brazilian Labor
Market Performance

Ricardo Paes de Barros and Carlos Henrique Corseuil

5.1 Introduction

Labor market regulations are invariably introduced with two objectives.
The first one is to improve the welfare of the labor force, even at the cost of
introducing some degree of economic inefficiency. The second consists of
improving efficiency, when external factors and/or other labor market im-
perfections are present.

These regulations may eventually become inadequate due to an unsuit-
able original design or unexpected changes in the economic environment.
This inadequacy may lead to results contrary to the original goals of labor
market regulations. Consequently, as a general rule, labor market regula-
tions (as any other market regulation) need to be constantly evaluated and
updated if their original goals are to be preserved.

However, any empirical study of the impact of labor market regulations
on labor market performance faces three main difficulties. First, it is nec-
essary to face the facts that labor market regulations do not change very of-
ten and tend to apply universally to all sectors in the economy. Hence, vari-
ations in labor market regulations, which are necessary to identify their
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impact on labor market performance, are hard to find, both in time series
and cross-sections.

Second, even when legislation varies over time, it is difficult to isolate its
impact on labor market performance from the impact of other macroeco-
nomic factors. This is particularly important in Brazil, because over the
past two decades macroeconomic instability has reached unprecedented
levels. Inflation, economic growth, internal and external imbalances, and
the degree of openness of the economy have changed considerably. If one
opts for using cross-section variations, the drawbacks are not less. In this
case, it is necessary to isolate the impact of differences in regulations from
all other sector-specific factors that could make performance measures
different across sectors.

Finally, measures of labor market performance are needed. The problem
here is that performance is a multidimensional aspect of the labor market
with no consensus about its precise definition. Hence, there is not a single
unidimensional measure for this aspect. The use of the measure for the
(supposed) main dimension is usually implemented as a measure of labor
market performance.

In respect to the Brazilian labor market, many analysts have been very
critical about the benefits of the prevailing labor market regulations.! On
the whole, these regulations were designed to improve welfare, giving the
workers more protection. The analysts claim these regulations have not
been wisely designed and, consequently, are failing to reach their objective.
Actually their arguments go further, claiming that the regulation worsened
not only the welfare of the labor force, but also the efficiency, based on the
observation of increasingly poor working conditions and lower wages and
a drop in the degree of employability of the Brazilian labor force. They ar-
gue that this occurs in a new economic environment that increasingly re-
quires greater labor flexibility. As a consequence, labor market regulation
reform has become a central item on the current Congress agenda, partic-
ularly after the recent leap in unemployment.>

Despite the importance of evaluations of the impact of these regulations
on labor market performance, the number of such studies focusing on
Brazilian labor markets has been very limited.? The three difficulties pointed
out are not sufficient to justify the relatively few studies on the subject. First,
labor market regulations underwent considerable changes in 1988, when

1. See Jatoba (1994) for a survey of those analyses that consider that a higher nonwage la-
bor cost reduces the job creation. This survey includes the arguments of Bacha, Mata, and
Modenesi (1972), Camargo and Amadeo (1990), Almeida (1992), Chahad (1993), Macedo
(1993), Pastore (1993), and World Bank (1991).

2. Deseasonalized unemployment in the six main Brazilian metropolitan regions increased
from around 5.7 percent in October 1997 to 7.4 percent in June 1998.

3. Some examples are Amadeo et al. (1995), Amadeo and Camargo (1993), Amadeo and
Camargo (1996), and Malaga (1992).
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a new constitution was enacted, containing most of the prevailing labor
market regulations. Moreover, the wealth of information available allows
the implementation of promising methodological possibilities for identify-
ing the impact of labor market regulations, based on alternative proxies
of labor market performance that can be obtained using the information
available.

Hence, the objective of this chapter is to identify whether the prevailing
Brazilian labor market regulations, in large extension originated by the 1988
constitutional change, have any impact on labor market performance. To
reach this objective we will explore alternative methodologies, sources of
information, and measures of labor market performance. The diversifica-
tion is an attempt on accessing the robustness of our result.

We have two alternatives to measure labor market performance. The first
is based on parameters estimated from a labor demand model, and the sec-
ond is based on turnover rates. Some alternative methodologies for estima-
tion of the effect of the constitutional change are associated to each of these
two measures. Regression analysis is the only alternative developed for la-
bor demand parameters estimation. The turnover rates are mainly analyzed
through the difference-in-differences methodology, but regressions are also
developed as a complement of the difference-in-differences method.

The chapter is organized in five sections, including this introduction. In
the next section we briefly describe the 1988 constitutional change, with
special emphasis on the topics related to labor costs, which, basically, will
be used as the main sources of variation on labor market regulations. The
two sections that follow the institutional analysis will focus on the two al-
ternative measures of labor market performance. Section 5.3 is dedicated
to the description and implementation of the regression analysis through
which we estimate the parameters of labor demand. Section 5.4 contains
the description and results achieved when we use turnover rates to measure
labor market performance according to difference-in-differences method-
ology complemented by regression analysis. Finally, section 5.5 summa-
rizes our main findings.

5.2 The Institutional Analysis

5.2.1 The 1988 Constitutional Change

A new Brazilian Constitution was enacted in 1988 as part of the process
of redemocratization in Brazil during the second half of the 1980s. Tradi-
tionally, Brazilian constitutions are very detailed, stipulating not only gen-
eral rules, but also many specific legal provisions. Most labor regulations,
for instance, are written in the constitution and are, consequently, very
difficult to amend. The new constitution of 1988, in particular, consider-
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ably affected labor regulations, causing changes in many labor codes that
had remained intact since the 1940s.* Most of these changes, in tune with
the redemocratization environment, increased the degree of the workers’
protection.

These changes, shown in table 5.1, affected both individual rights and
workers’ organizations. The new constitution gave more freedom and au-
tonomy to unions. The possibilities for government intervention in unions
were drastically reduced. In fact, many mechanisms of official interference
were eliminated (e.g., the right of intervention by the Ministry of Labor
and the need to be registered and approved at the same Ministry) as well as
many restrictions of an institutional nature used to limit workers’ organi-
zations (such as representation scales and diversity of occupational cate-
gories). Many regulations on union management were also weakened, en-
suring more autonomy to unions during elections of their representatives
and in their decisions.

From the point of view of individual rights, we can perceive important
changes that increase variable labor costs and the level of dismissal penal-
ties. The increase in protection ensured by the new constitution consider-
ably increased a firm’s costs of employment. The maximum number of
working hours per week dropped from forty-eight to forty-four hours; the
maximum number of hours for a continuous work shift dropped from
eight to six hours; the minimum overtime premium increased from 20 per-
cent to 50 percent; maternity leave increased from three to four months;
and the value of paid vacations increased from 1 to, at least, 4/3 of the nor-
mal monthly wage.

The new constitution also considerably increased the level of dismissal
penalties. This change in legislation will be one of the fundamental sources
of variation used throughout this study to estimate the impact of regula-
tions on labor market performance.

It is worth mentioning that the changes altered the level of the penalties
but not their nature. Traditionally, Brazilian legislation affects the cost of
dismissal through two channels. First, employers must give notice to their
employees in the case of dismissal. Moreover, between the notice and ac-
tual dismissal, workers are granted two hours per day to look for a new job,
with no cut in wages. Second, the law states that all workers dismissed for
no just cause must receive monetary compensation paid by the employer.

Prior to the 1988 constitution, notice had to be given at least one month
in advance. The 1988 constitution states that the period of notice should be
given in proportion to the worker’s tenure. However, because no specific law
has ever regulated this constitutional device, notice continues to be given,
as before 1988, one month prior to dismissal for all workers, independent

4. One major exception was the rule regulating dismissals, which suffered major changes in
1966 when the FGTS was created.
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of their tenure. Hence, it cannot be used as our source of variation in labor
regulations.

Concerning the monetary compensation for dismissed workers, the law
states that a fixed percentage of the Fundo de Garantia por Tempo de Servigo
(FGTS), a sort of job security fund accumulated while the worker was em-
ployed by the firm, is to be paid to every worker dismissed for no just cause.
There was a fourfold increase in the value of this penalty as a result of the
1988 constitutional change.

The basic characteristics of the FGTS are the following. First, each
worker in the formal sector has his own fund; in other words, it is a private
fund instead of a single fund for the workers as a group. Second, to build
the fund of each individual worker, the employer must contribute, every
month, the equivalent of § percent of his employee’s current monthly wage;
consequently, the accumulated FGTS of a worker in any given firm is pro-
portional to the worker’s tenure and his or her average wage over his or her
stay in the firm. Third, the fund is administrated by the government. Fourth,
workers have access to their own fund only if dismissed without just cause
or upon retirement.’ Fifth, if they resign they are not granted access to this
fund. Sixth, on dismissal, workers have access to their entire fund, includ-
ing all funds accumulated in previous jobs, plus a penalty in proportion to
their accumulated fund in the job from which they are being dismissed.®

Before 1988, this compensation was equal to 10 percent of the cumula-
tive contribution of the current employer to the worker’s FGTS. After
1988, this penalty was increased to 40 percent of the employer’s cumulative
contribution to the worker’s FGTS. As the monthly rate is 8 percent of the
monthly wage, the FGTS accumulates at a rate of approximately one full
monthly salary per year in the job. So, quantitatively, the penalty accu-
mulates in a rate equivalent to 40 percent (10 percent prior to 1988) of the
worker’s current monthly wage per year in the firm. This compensation was
certainly very small prior to 1988. In fact, under the former constitution,
the worker had to be employed in the firm for at least ten years in order for
the compensation to reach the magnitude of one monthly salary. Now it
takes 2.5 years in the job for the compensation to reach this value.

Finally, it is worth mentioning that despite the 1988 fourfold increase in
the FGTS penalty it is not clear that, even now, this penalty constitutes a
major constraint to dismissals or even a major fraction of overall dismissal
costs. For instance, the cost of advance notice may be larger than the
penalty. In principle, the need for notice would increase the cost of dis-
missal only to the extent that, for a period of one month, 25 percent of the

5. There are a few exceptions. Workers can use their FGTS as a part of the payment for ac-
quiring their home. They also can use it to pay for large health expenses.

6. The FGTS is a fund created by the military regime in 1966 to serve as an alternative to
the job security law prevailing at that time. In practice, all new contracts after 1966 adopted
the new system because it was preferred by both employees and employers.
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hours of the dismissed worker would be paid but not worked. In practice,
the productivity of a dismissed worker will drop once he or she has been
given notice, implying an overall decline of well over 25 percent in his or
her contribution to production. As a result, it is not uncommon for firms
to pay a full salary to dismissed workers, without their being required to
work a single hour. In other words, the cost of notice is actually between 25
percent and 100 percent of one month’s salary, being in practice closer to
100 percent than to 25 percent.

Consequently, the costs of advance notice tend to be higher than the dis-
missal compensation paid to all workers with tenure of less than 2.5 years.
Because most employment relationships in Brazil are short, employers may
be more sensitive to the cost of advance notice than to the value of the dis-
missal compensation.

5.2.2 Dismissal Penalties, Incentives, and
Possible Labor Market Outcomes

As far as incentives are concerned, it is worth emphasizing that being
fired is the chief mechanism to achieve access and control over their over-
all FGTS. Furthermore, there are strong incentives for workers to seek ac-
cess to their FGTS. First, the FGTS has been poorly managed by the gov-
ernment, typically generating negative real returns or returns well below
market rates.” Second, due to shortsightedness or credit constraints, work-
ers may be heavily discounting the future. The facts that (1) all dismissal
penalties are immediately received individually by the dismissed worker,
and (2) being dismissed is the chief mechanism for workers to acquire con-
trol over their own fund that is poorly managed by the government give
them considerable incentives to induce their own dismissal after a certain
time in any job. However, those incentives are related to the existence of the
FGTS and the amount accumulated in this fund. As we saw in the last sec-
tion, the constitution did not change those aspects of regulation.

There are other incentives associated with the dismissal penalty that may
indeed drive the results estimated on this paper. On one hand this penalty
is paid by the employer to the employee, as opposed to the employer’s pay-
ing into a social fund held for all workers as a group. In other words, the
dismissed worker (only him) receives the penalty on an individual basis.
This characteristic of the law has well-established and major negative ef-
fects on the workers’ behavior, giving them significant incentives to induce
their own dismissal.®

On the other hand, firm behavior tends, however, to reduce dismissals
when there is an increase on the dismissal’s penalties value. Additionally,

7. See Almeida and Chautard (1976) for a broad analysis of the FGTS, including topics
such as management of the fund and workers’ welfare. Carvalho and Pinheiro (1999) provide
a more updated analysis, focusing on the role of FGTS on fomenting investments.

8. See Macedo (1985) and Amadeo and Camargo (1996).
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as a result of the increase in dismissal penalties, firms become more selec-
tive in their hiring procedures, leading to an overall decline even greater in
dismissal rates. Hence, the net effect on turnover will depend on the re-
spective responses’ intensities of each part (firms and workers) to the mag-
nitude of the penalties. It is worth mentioning that these incentives are as-
sociated with employment spells longer than three months because before
that employers can fire workers free of any penalty.

Hence, the aggregate effect on turnover will depend also on the firm re-
action during the first months of the relation, namely the training period.
The firm may become more selective in the first three months because the
firing process becomes more expensive later. It means that the turnover
may increase during this period as a consequence of an increase on dis-
missal penalties. So we have to contrast the results related to both periods
in order to access the aggregate result on turnover.

According to the incentives described previously, it is not clear that leg-
islation would achieve the original goal of a lower firing level. We can ei-
ther have an opposite or null result. Additionally, a null net result can also
arise from the absence of any reaction. This would be the case if the penalty
isnot a bidding constraint. In fact, we have some evidence that workers and
firms collude to turn voluntary quits into dismissals. Under this circum-
stance workers can have access to their fund, but firms do not pay any
penalty. Barros, Corseuil, and Foguel (2001) show that approximately 2/3
of the workers that voluntarily quit from jobs in the formal sector access
their FGTS, which means that these quits were officially registered as dis-
missals.’

5.3 Demand for Labor Estimation

This part of the chapter describes an attempt to estimate the impact of
regulations on labor market performance based on the first of the two mea-
sures mentioned in the introduction—the labor demand parameters. These
parameters constitute our proxy for labor market performance. As we esti-
mate the parameters monthly, we can try to identify whether the evolution
of these parameters is associated to the constitutional change or to the evo-
lution of macroeconomic indicators. This exercise constitutes our second
step, where we run regressions of the labor demand parameters on an indi-
cator of the constitutional change and on macroeconomic indicators.

This part is organized in five sections. Section 5.3.1 describes a structural
model for labor demand on which we base our first step. The estimation
procedure of the relation suggested by the theoretical model is described in
section 5.3.2. The second step and a data base description are the focus of
sections 5.3.3 and 5.3.4, while the results of both steps are commented on
in section 5.3.5.

9. There are questions about access to the fund in some Brazilian household surveys.
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5.3.1 A Structural Model for Labor Demand

In this section we estimate a structural dynamic labor demand model us-
ing longitudinal data on establishments. The model, one of the most simple
in the literature, assumes labor as a homogeneous input and that labor is
the only input undergoing adjustment costs.!® Moreover, this basic theo-
retical model assumes that each firm i, at each point in time ¢, chooses the
level of employment, #,(¢), in order to maximize the expected present value
of profits; that is, each firm chooses #,(¢) in order to maximize

(1) E,(i p{R[n,(t + 1), p,(t + 1), 00 + 1), p,(t +1)]
=d(t+rw(+nrn(+r) — ClAn(t +r),n( + r)]}),

where R is the revenue function and C is the employment adjustment cost
function.

Hence, at each point in time the revenue function, R, can be obtained by
choosing the level of production and of all nonlabor variable inputs that
maximize a current profits condition on a given choice for employment
and the state of the technology.!' As a consequence, the arguments of the
revenue function can be divided into three groups: (1) level of employment,
n,(1); (2) price of all other variable inputs relating to the product price, p,(¢);
and (3) all factors determining the state of technology. We divide the fac-
tors determining the state of technology into two groups: (1) a vector of pa-
rameters defining the overall form of technology at each point in time, 0(z),
that is common to all firms; and (2) a certain firm and time-specific tech-
nological innovation, w,(?).

The second term in equation (1) is the direct cost of labor. In this equa-
tion, w,(¢) is the real wage rate'? paid by firm 7 at time ¢, and 8(¢) is the ratio
between the overall variable cost of labor and the wage rate. We are im-
plicitly assuming that all nonwage variable costs are proportional to wages
with the proportionality constant and common to all firms but possibly
time varying due to changes in the legislation.

Finally, the cost of adjustment (C) is assumed to be a function of the net
change in employment, An,(¢) = n,(t) —n,(¢t— 1), and a parameter, n(¢). This
parameter may vary over time to capture changes in the economic envi-
ronment and in the labor legislation, but it is common to all firms, indicat-
ing that all firms face the same adjustment cost.

According to this model, the form of technology and labor costs may
vary freely over time. However, idiosyncratic shocks of a firm can only

10. See Nickell (1986), Hamermesh (1993), and Hamermesh and Pfann (1996) for surveys
of dynamic labor demand models.

11. In the state of the technology, we include the impact of the level of all fixed or exoge-
nously determined inputs.

12. The real wage rate is obtained by dividing the nominal wage rate by the product price.
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affect technology. Labor costs are determined by firm-specific wages and a
legislation that is common to all firms.

In order to obtain an explicit solution to this problem of maximization,
we introduce a series of simplifying assumptions that allow us to write the
solution of equation (1) as the following expression defined for the em-
ployment level:'?

(I-N

2) n()=wn(t—1)+ —or [O“(t) + w0+ z oI, — 8(t)w,.(t)],

where A is implicitly defined by
0"\ = (1 =M1 = pMm,

and /, indicates whether firm i belongs to sector s, that is, /, = 1 if firm i be-
longs to sector s and I, = 0 otherwise. Finally, 6''(¢), 6'%(¢) are originated
from 0(¢) and correspond to parameters of a quadratic revenue function,
the same assumption made for the adjustment cost function.

5.3.2 Econometric Specification

To obtain an empirically feasible econometric specification for the de-
mand for labor, we must be more specific about the firm- and time-specific
technological innovation, p.,(f). We assume that this innovation consists of
three underlying components; that is, we assume that

pi () =B+ v(@) + U0,

where §3, captures a firm-specific, time-invariant technological component,
v (1) an aggregated time-specific technological shock, and U(f) captures all
other technological shocks. The presence of the first two components al-
lows us to assume, without any loss of generality, that the average of U(¢)
over time and across firms is always zero. However, because the economet-
ric model will also include sectorial indicators, I, , we must assume that the
average of U/(r) within each sector is also zero; that is, we assume that for
every s,

ElUmlI,=1]=0.

To identify the parameters of the model, additional assumptions are re-
quired. Probably the simplest route to obtain identification is to assume that
U(¢) is an exogenous moving-average process. Accordingly, we assume that

E[U)n(t = p)] = 0

for all p > k'. We also assume that although these technological shocks
may be correlated with the recent evolution wages, they are uncorrelated
with the evolution of wages in the past; that is,

13. The complete derivation of the model is reported in appendix A.
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E[U@w(—p]=0
for all p > k?. Notice that if U were an exogenous moving-average process
of order
k = max(k', k?),

then these two assumptions would be immediately satisfied.
Given this specification for the technological innovation, equation (2)
may be rewritten as

() n(t) = alt) + B+ 3 QHOL, — 80w, (1) + (e — 1) + U0,
where -

11—\
612
11—\
612

a(r) = [6"(2) + ¥(1)],

Bz*(l) = B,

1=\
o%(1) = 78(1),

1 —
i (1) = e
1 -\
612

),

U*(@t) = U(o).

The presence of a(¢) and B* in equation (3) poses some drawbacks for es-
timation. The presence of a(z) makes estimation of the other parameters
unfeasible in a pure time series context, unless some function form for a(z)
is imposed.

In a cross-section environment, the difficulty is imposed by the natural
correlation between 3 and n,(¢ — 1). To solve this problem we must rely on
longitudinal information. When this type of information is available, we
can take first differences to obtain
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as long as the ratio between the overall variable cost of labor and the wage
rate 3 (¢) is time invariant. This equation has the advantage of eliminating
the idiosyncratic component . Nevertheless, it still cannot be estimated
as a multiple regression because

E[An (1 — DAU*(1)] # 0.

However, it follows from the assumptions made previously about Uy(¢)
that
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E[n(t — p)AUF ()] = 0,
and
Elw,(t = p)AU(0)] = 0

forall p > k + 1. Hence, the model can be estimated by instrumental vari-
able using past values of employment and wages as instruments. Under the
assumptions made on U(¢), all values of employment and wages lagged at
least k + 2 periods would be valid instruments. However, from a practical
point of view it is necessary to limit the number of instruments. In this
study we use as instruments 6 lags for employment and 6 lags for wages;
that is, we use as instruments employment and wages lagged, kK + 2, . ..,
k + 7 months. In the estimation we use two alternative values for k (one
month and ten months). Hence, to implement this econometric procedure
it is necessary to count with panel information at least seventeen months
long on firm-specific employment and wages.

Using this econometric model, based on equation (4), it is possible to es-
timate a (¢), N, 8%, and @, (). Changes on the values of these parameters, es-
pecially N and &* after 1988, indicate that the regulation might have im-
pacted on labor market performance.'* One possibility for investigating
these possible changes would be to estimate two sets of parameters, first us-
ing data from the years before 1988 and then data from recent years. The
available data allows us to obtain monthly estimates of the parameters of
the demand function.

This strategy has at least three advantages over the strategy of estimat-
ing just two models for a period before and after 1988. First, it is easier to
implement because the econometric model is essentially estimated in a
cross-section. This feature of the estimation procedure makes estimating
the standard errors much easier because in this case it is not necessary to
estimate the temporal correlation patterns of the technological shocks.

Second, the estimation of a model for every month has the great advan-
tage of allowing a precise identification of the exact point in time where the
parameters have changed. A precise identification of the moment when the
parameters changed can provide important insights into the question of
whether the constitutional change is the real force behind the changes in
the demand for labor. For instance, if the parameters began to change long
before or long after 1988, we would become suspicious about the causal

14. At this point it is worthwhile mentioning that, although the demand for labor is esti-
mated for every month, in the estimation procedure the parameters 6'2, v, and & must be at
least locally time invariant. The estimated parameters are consistent only if this assumption
is valid. If the parameters 8'> and m change over time, equation (2) would not be the solution
of the Euler equation. Moreover, if & varies from one month to the next, the first difference
made to eliminate the firm-specific time invariant technological component, B, would still
work but would generate a different function form to be estimated because in this case 8*
would not factor out.
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link between the 1988 constitutional change and those in the demand for
labor.

Third, and more important, monthly estimations of the parameters al-
low us to identify in which sense their evolutions are determined—by the
regulation (1988 constitutional change) or by the evolution of macroeco-
nomic indicators. This is precisely what we do in the second step of this re-
gression analysis.

In the next section we describe this second step in detail. It is worth men-
tioning that we can also obtain estimated values for coefficients of interest
other than the ones mentioned previously. The first of these other coeffi-
cients is the long-run impact of changes in wages on employment, ¢, that
can be obtained via

8*

TN

Other parameters of interest are the structural parameters of the pro-
duction function, 8'%, and of the cost function, 1. Some additional infor-
mation is required to obtain estimated values for these parameters. In this
study, to recover these original parameters we assume that the discount
rate, p, and the ratio between the unit cost of labor and the wage, 8, are
known and equal to 0.95 and 1.8, respectively. Given the knowledge of
these two parameters and estimates for A and 8%, estimates for the under-
lying parameters 6'> and m can be obtained via

5z = 1 - N

8*

and

A

LTSV

5.3.3 Identification Strategy: The Second Step

The monthly estimate of demand functions was just the first step in our
econometric strategy. Because the Brazilian economy underwent a process
of trade liberalization and was subject to a series of stabilization plans at
the same time as the change in the constitution, changes in the parameters
of the labor demand function that may have occurred over this period can-
not be immediately attributed to the constitutional change.

To isolate the effect of the constitutional change on the parameters of the
demand function, we regress our monthly estimates of these parameters on
a temporal indicator for the 1988 constitutional change, D,, controlling for
a variety of other macroeconomic indicators, M,. Because the precision of
estimates varies considerably over time, to control for this source of varia-
tion we use as our dependent variable the parameter estimate divided by its
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corresponding standard error. More specifically, we estimate the following
regressions

A(?)
——=a,+bD() + c,M(t) + e
s,(1)
and
§%(1)
——=a, + b,D(1) + ¢,M(t) + e)(1),
s5(0)

where s,(¢) and s,(¢) are the standard errors of A(7) and §*(¢), and D(¢r) = 0,
if # refers to a period prior to 1988 and D(¢) = 1 otherwise. We include the
following as macroeconomic indicators: (1) the GDP real growth rate;
(2) degree of openness measured by the ratio of total trade (exports plus
imports) to the GDP; (3) inflation rate; and (4) inflation volatility mea-
sured by the inflation standard deviation. Monthly dummies and a linear
trend were included in all regressions. These regressions are estimated by
ordinary least square method using monthly data covering the period June
1986 to December 1997. Positive and statistically significant estimates for
b, and b, would then be taken as evidence that the 1988 constitutional
change had an important effect on the demand for labor and, consequently,
on the level of employment and the speed of adjustment.

5.3.4 The Database

In the first step of the regression analysis we estimate the demand for la-
bor using monthly longitudinal information from the Pesquisa Industrial
Mensal (PIM). The PIM is a monthly industrial establishment survey con-
ducted by the IBGE (Brazilian Census Bureau), covering the entire coun-
try. It is a longitudinal survey of a stratified sample of approximately 5,000
manufacturing establishments employing five workers or more. The panel
covers the period from January 1985 to the present.

The survey collects information on labor inputs, labor costs, turnover,
the value of production, and so on. The data on labor inputs includes both
employment and the total number of hours paid. The survey has three ma-
jor limitations in terms of measuring labor inputs. First, the information
covers the total number of hours paid but not the actual number of hours
worked. Second, all data refers only to the personnel directly involved in
production. Finally, there is no information on the qualification of the la-
bor force employed.

In relation to labor costs, two types of information are available: (1) to-
tal value of contractual wages (that is, value of wages and salaries as spec-
ified in labor contracts), and (2) total value of payroll. For the purposes of
this study, the payroll data seems to be more informative because it includes,
in addition to contractual wages, the payment for overtime, commissions,
and other incentive schemes, such as a productivity premium. It also in-
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cludes all fringe benefits; paid vacations; and any additional payments for
hazardous activities, night shifts, and other compensating schemes.'’

Despite the fact that the payroll data covers a wide variety of labor costs,
it does not include all of them. Major exceptions are the employer’s con-
tributions to social security, training programs, and other social programs.
Fortunately, however, these contributions as fractions of contractual wages
have been fairly constant over time, except for a significant change for the
occasion of the 1988 constitution.

Hence, for each establishment in the survey we use essentially three
pieces of information: (1) employment level, (2) total number of hours
paid, and (3) total payroll. Basing our information on these three variables
we construct two measures for variable labor cost. These two measures are
obtained by dividing total payroll by the level of employment and the total
number of hours paid, respectively. For labor input we use both available
measures: employment and hours paid. As a result, each demand model is
actually estimated twice, depending on whether labor inputs are measured
by employment or hours paid. We will refer to the one based on employ-
ment level as model 1 and to the one based on hours paid as model 2.

In the first step of the regression analysis we aggregate some macroeco-
nomic indicators mentioned in the last section. The source of the gross do-
mestic product (GDP) data is the IBGE. The data for exports and imports
was calculated in joint work by the Fundag¢do Centro de Estudos de
Comércio Exterior (FUNCEX) and IPEA. Finally, we used the official in-
flation index to measure inflation.

Before we move to the labor demand estimates, we present some b