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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 imperfections are present.
These regulations may eventually become inadequate due to an unsuitable 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 regulations (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 necessary to face the facts that labor market regulations do not change very often and tend to apply universally to all sectors in the economy. Hence, variations 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 macroeconomic 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.1 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 argue that this occurs in a new economic environment that increasingly requires greater labor flexibility. As a consequence, labor market regulation
reform has become a central item on the current Congress agenda, particularly after the recent leap in unemployment.2
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.3 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 Jatobá (1994) for a survey of those analyses that consider that a higher nonwage labor 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 Málaga (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 identifying 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 diversification 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 second is based on turnover rates. Some alternative methodologies for estimation of the eﬀect of the constitutional change are associated to each of these
two measures. Regression analysis is the only alternative developed for labor 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 alternative 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 methodology complemented by regression analysis. Finally, section 5.5 summarizes 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. Traditionally, Brazilian constitutions are very detailed, stipulating not only general 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.4 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 autonomy 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’ organizations (such as representation scales and diversity of occupational categories). Many regulations on union management were also weakened, ensuring 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 penalties. The increase in protection ensured by the new constitution considerably 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 percent 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 normal 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 regulations 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 actual 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.

Changes Introduced by the New Constitution Promulgated in October 1988
Post-Constitution

Sources: Camargo and Amadeo (1990) and Nascimento (1993).

Unions Organization
A) The Ministry of Labor had the right to intervene in the unions and depose
A) The Ministry of Labor is forbidden to intervene in the unions.
their board of directors.
B) Every union had to be registered and approved at the Ministry of Labor.
B) Unions do not need to be registered and approved at the Ministry of Labor.
C) National representation of unions was allowed only in exceptional cases.
C) National representation of unions is allowed.
D) Union’s representatives were elected by a minimum quorum of 2/3 of the
D) Union’s representatives are elected following union’s own rules.
members in the first balloting, 1/2 in the second balloting and 2/5 in the
third balloting. In the case of no minimum quorum for the election, the
Ministry of Labor could choose union’s directors and call another election.
E) Workers (employers) unions were allowed to be formed by only one type
E) Workers (employers) unions are allowed to be formed by diﬀerent types of
occupational (economic) category.
occupational (economic) categories.
F) Union’s decision to go on strike had to be approved by a minimum quorum F) Union’s decision to go on strike follows union’s own criterias.
of 2/3 of union’s members in the first calling and 1/3 in the second calling.
G) In case of strike, notification to the employer had to be done 5 days in
G) In case of strike, notification to the employer has to be done 48 hours in
advance.
advance.
H) Strikes were forbidden in activities considered fundamental (e.g., energy
H) There are not any more sectors in which strikes are forbidden: In essential
and gas services, hospitals, pharmacies, funeral services); public servants
activities, workers and employers are responsible for the provision of minwere not allowed to go on strike.
imum services; public servants (excluding military personnel) are allowed
to go on strike.

1. Maximum working hours per week  48 hours.
2. Maximum daily journey for continuous work shift  8 hours.
3. Minimum over-time remuneration  1,2 of the normal wage rate.
4. Paid vacations  at least the normal monthly wage.
5. Maternity license  3 months (1 before and 2 after the birth).
6. Previous notification of dismissal  one month.

Individual Rights
1. Maximum working hours per week  44 hours.
2. Maximum daily journey for continuous work shift  6 hours.
3. Minimum over-time remuneration  1,5 of the normal wage rate.
4. Paid vacations  at least 4/3 of the normal monthly wage.
5. Maternity license  120 days.
6. Previous notification of dismissal  proportional to seniority (to be regulated by a future law).
7. Fine for nonjustified dismissal  10% of Fundo de Garantia por Tempo de
7. Fine for non-justified dismissal  40% of Fundo de Garantia por Tempo
Serviço (FGTS).
de Serviço (FGTS).
8. Creation of paternity license of 5 days.
9. Profit-sharing (regulated by a 1996/97 law).

Pre-Constitution

Table 5.1
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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 Serviço
(FGTS), a sort of job security fund accumulated while the worker was employed 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 8 percent of his employee’s current monthly wage;
consequently, the accumulated FGTS of a worker in any given firm is proportional 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.5 Fifth, if they resign they are not granted access to this
fund. Sixth, on dismissal, workers have access to their entire fund, including all funds accumulated in previous jobs, plus a penalty in proportion to
their accumulated fund in the job from which they are being dismissed.6
Before 1988, this compensation was equal to 10 percent of the cumulative 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 accumulates 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 dismissal 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 acquiring 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 dismissal 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 dismissal 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 overall FGTS. Furthermore, there are strong incentives for workers to seek access to their FGTS. First, the FGTS has been poorly managed by the government, typically generating negative real returns or returns well below
market rates.7 Second, due to shortsightedness or credit constraints, workers 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 control 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 section, 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 paying 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 effects on the workers’ behavior, giving them significant incentives to induce
their own dismissal.8
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 selective in their hiring procedures, leading to an overall decline even greater in
dismissal rates. Hence, the net eﬀect on turnover will depend on the respective responses’ intensities of each part (firms and workers) to the magnitude of the penalties. It is worth mentioning that these incentives are associated 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 reaction 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 dismissal 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 legislation would achieve the original goal of a lower firing level. We can either 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
is not a bidding constraint. In fact, we have some evidence that workers and
firms collude to turn voluntary quits into dismissals. Under this circumstance 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 dismissals.9
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 measures mentioned in the introduction—the labor demand parameters. These
parameters constitute our proxy for labor market performance. As we estimate the parameters monthly, we can try to identify whether the evolution
of these parameters is associated to the constitutional change or to the evolution of macroeconomic indicators. This exercise constitutes our second
step, where we run regressions of the labor demand parameters on an indicator 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 using 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.10 Moreover, this basic theoretical model assumes that each firm i, at each point in time t, chooses the
level of employment, ni (t), in order to maximize the expected present value
of profits; that is, each firm chooses ni (t) in order to maximize
(1)

Et





∑  {R[n (t  r), p (t  r), (t  r),  (t  r)]
r

i

r0

i

i



 (t  r)wi (t  r)ni (t  r)  C[ni (t  r), (t  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.11 As a consequence, the arguments of the
revenue function can be divided into three groups: (1) level of employment,
ni (t); (2) price of all other variable inputs relating to the product price, pi (t);
and (3) all factors determining the state of technology. We divide the factors determining the state of technology into two groups: (1) a vector of parameters defining the overall form of technology at each point in time, (t),
that is common to all firms; and (2) a certain firm and time-specific technological innovation, i (t).
The second term in equation (1) is the direct cost of labor. In this equation, wi (t) is the real wage rate12 paid by firm i at time t, and (t) is the ratio
between the overall variable cost of labor and the wage rate. We are implicitly 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, ni (t)  ni (t) – ni (t – 1), and a parameter, (t). This
parameter may vary over time to capture changes in the economic environment and in the labor legislation, but it is common to all firms, indicating 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 exogenously 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 employment level:13
(2)

ni (t)  ni (t  1) 

where

(1  )
12



m

11



(t)   i (t)  ∑ ϕs(t)Iis  (t)wi (t) ,
s1

is implicitly defined by
12

 (1  )(1   ) ,

and Iis indicates whether firm i belongs to sector s, that is, Iis  1 if firm i belongs to sector s and Iis  0 otherwise. Finally, 11(t), 12(t) are originated
from (t) 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 demand for labor, we must be more specific about the firm- and time-specific
technological innovation,  i (t). We assume that this innovation consists of
three underlying components; that is, we assume that
 i (t) 

i

 (t)  Ui (t),

where i captures a firm-specific, time-invariant technological component,
 (t) an aggregated time-specific technological shock, and Ui (t) captures all
other technological shocks. The presence of the first two components allows us to assume, without any loss of generality, that the average of Ui (t)
over time and across firms is always zero. However, because the econometric model will also include sectorial indicators, Iis , we must assume that the
average of Ui (t) within each sector is also zero; that is, we assume that for
every s,
E[Ui (t)Iis  1]  0.
To identify the parameters of the model, additional assumptions are required. Probably the simplest route to obtain identification is to assume that
Ui (t) is an exogenous moving-average process. Accordingly, we assume that
E[Ui (t)ni (t  p)]  0
for all p  k1. 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 [Ui (t)wi (t  p)]  0
for all p  k . Notice that if U were an exogenous moving-average process
of order
2

k  max(k1, k 2),
then these two assumptions would be immediately satisfied.
Given this specification for the technological innovation, equation (2)
may be rewritten as
m

(3)

ni (t)  (t)  ∗i  ∑ ϕs∗(t)Iis  ∗(t)wi (t)  ni (t  1)  U ∗i (t),
s1

where
(t) 
∗i (t) 
∗(t) 
ϕ∗s (t) 
U ∗i (t) 

1
12

[

(t)  (t)],

11

1
12

1
12

1
12

1
12

i

,

(t),
(t),
Ui (t).

The presence of (t) and ∗i in equation (3) poses some drawbacks for estimation. The presence of (t) makes estimation of the other parameters
unfeasible in a pure time series context, unless some function form for (t)
is imposed.
In a cross-section environment, the diﬃculty is imposed by the natural
correlation between ∗i and ni (t – 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
m

(4)

ni (t)  (t)  ∑ ϕ∗s (t)Iis  ∗(t)wi (t)  ni (t  1)  U ∗i (t),
s1

as long as the ratio between the overall variable cost of labor and the wage
rate  (t) is time invariant. This equation has the advantage of eliminating
the idiosyncratic component ∗i . Nevertheless, it still cannot be estimated
as a multiple regression because
E[ni (t  1)U ∗i (t)]  0.
However, it follows from the assumptions made previously about Ui (t)
that
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E [ni (t  p)U ∗i (t)]  0,
and
E [wi (t  p)U ∗i (t)]  0
for all p  k  1. Hence, the model can be estimated by instrumental variable using past values of employment and wages as instruments. Under the
assumptions made on Ui (t), 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, k  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 estimate  (t), , ∗, and ϕs (t). Changes on the values of these parameters, especially and ∗ after 1988, indicate that the regulation might have impacted on labor market performance.14 One possibility for investigating
these possible changes would be to estimate two sets of parameters, first using 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 estimating 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 advantage 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 estimated for every month, in the estimation procedure the parameters 12, , and  must be at
least locally time invariant. The estimated parameters are consistent only if this assumption
is valid. If the parameters 12 and 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, ∗i , would still
work but would generate a diﬀerent function form to be estimated because in this case ∗
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 allow us to identify in which sense their evolutions are determined—by the
regulation (1988 constitutional change) or by the evolution of macroeconomic indicators. This is precisely what we do in the second step of this regression analysis.
In the next section we describe this second step in detail. It is worth mentioning that we can also obtain estimated values for coeﬃcients of interest
other than the ones mentioned previously. The first of these other coeﬃcients is the long-run impact of changes in wages on employment, , that
can be obtained via


∗
.
(1  )

Other parameters of interest are the structural parameters of the production function, 12, and of the cost function, . Some additional information is required to obtain estimated values for these parameters. In this
study, to recover these original parameters we assume that the discount
rate, , and the ratio between the unit cost of labor and the wage, , are
known and equal to 0.95 and 1.8, respectively. Given the knowledge of
these two parameters and estimates for and ∗, estimates for the underlying parameters 12 and can be obtained via
1ˆ
ˆ 12 
ˆ ∗
and
ˆ
ˆ  ˆ∗
.
 (1  ˆ )
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 cannot 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, Dt , controlling for
a variety of other macroeconomic indicators, Mt . Because the precision of
estimates varies considerably over time, to control for this source of variation 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
ˆ (t)
 a1  b1D(t)  c1M(t)  e1(t)
s (t)
and
ˆ ∗(t)
 a2  b2D(t)  c 2M(t)  e2(t),
s(t)
where s (t) and s(t) are the standard errors of ˆ (t) and ˆ ∗(t), and D(t)  0,
if t refers to a period prior to 1988 and D(t)  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 measured 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
b1 and b2 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 labor using monthly longitudinal information from the Pesquisa Industrial
Mensal (PIM). The PIM is a monthly industrial establishment survey conducted by the IBGE (Brazilian Census Bureau), covering the entire country. 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 major 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 labor force employed.
In relation to labor costs, two types of information are available: (1) total value of contractual wages (that is, value of wages and salaries as specified 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.15
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 contributions 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 employment 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 macroeconomic indicators mentioned in the last section. The source of the gross domestic product (GDP) data is the IBGE. The data for exports and imports
was calculated in joint work by the Fundação Centro de Estudos de
Comércio Exterior (FUNCEX) and IPEA. Finally, we used the oﬃcial inflation index to measure inflation.
Before we move to the labor demand estimates, we present some basic
statistics from our sample of establishments. Panels A and B of figure 5.1
present the monthly evolution of the average level of the two measures of
labor input used in the study. These figures reveal that firms in our sample
employ 200 to 300 workers who are paid a total of 45,000 to 70,000 hours
per month during the period analyzed. The average number of hours paid
per month per worker in our sample is around 230 hours. Notice that a
fraction of the hours paid is not actually worked. For instance, included in
the hours paid is at least one day oﬀ per week (usually Sunday), which is
paid but not worked.
All these figures reveal that, over the 1985–1997 period, employment
and hours paid per manufacturing firm declined considerably, with the total decline concentrated in the first two years of the 1990s. The main goal
of this study is to determine precisely to what extent this decline can be associated with the 1988 constitutional change or with other macroeconomic
15. In this study, all information on contractual wages and payroll has been deflated using
the sector’s specific wholesale price index, except for the pharmaceutical; plastic; textile; and
perfume, soap, and candle sectors. All monetary values referred to constant reais at December 1997.

Sources: A, B, C, and D, based on the PIM; E, the IBGE.
Note: E, inflation measured by the variation in Índice National de Preço ao Consumidor (INPC-R) from the 15th of one month to the 15th of the subsequent month.

Fig. 5.1 Basic Statistics: A, Average employment per establishment; B, average number of hours paid per month per establishment;
C, payroll per production worker; D, payroll per hours paid; E, evolution of monthly inflation

A

Fig. 5.1

B

(cont.)

Sources: A, B, C, and D, based on the PIM; E, the IBGE.
Note: E, inflation measured by the variation in Índice National de Preço ao Consumidor (INPC-R) from the 15th of one month to the 15th of the subsequent
month.

Fig. 5.1 (cont.) Basic Statistics: A, Average employment per establishment; B, average number of hours paid per month per establishment;
C, payroll per production worker; D, payroll per hours paid; E, evolution of monthly inflation

C

Fig. 5.1

D

(cont.)

Sources: A, B, C, and D, based on the PIM; E, the IBGE.
Note: E, inflation measured by the variation in Índice National de Preço ao Consumidor (INPC-R) from the 15th of one month to the 15th of the subsequent
month.

Fig. 5.1 (cont.) Basic Statistics: A, Average employment per establishment; B, average number of hours paid per month per establishment;
C, payroll per production worker; D, payroll per hours paid; E, evolution of monthly inflation

E
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changes that marked the performance of the Brazilian economy over this
period.
Panels C and D of figure 5.1 show the monthly evolution of our two measures for labor costs. These figures reveal that average wages (in Brazilian
reais [R]) for production workers in Brazilian manufacturing were, most of
the time, between R$600 and R$800 per month, leading to an hourly wage
rate between R$2.50 and R$3.50.16 These figures reveal an overall upward
trend in wages over the period, coupled with at least four cyclical fluctuations. These cycles very closely match series of stabilization plans that
marked the period 1985–1994; see panel E of figure 5.1.
5.3.5 Empirical Results
The 1988 constitutional change brought an increase in labor costs, firing
costs in particular. To the extent that this change was of substantial importance, it would lead to a decline in the response of employment to
wages, ∗ and , and also in the speed of adjustment (i.e., an increase in the
coeﬃcient on lag employment, ).
We estimate labor demand models for each month from June 1986 to
December 1997. Although we have information since January 1985, the
need for valid instruments determines that parameter estimates could only
be obtained from mid-1986, that is, seventeen months after the actual
sample information begins.
As already mentioned in the previous sections, two labor demand models were estimated, depending on the choices of measures for labor inputs.
Moreover, two estimates are obtained for each model, depending on how
far in the past we select the instruments. In total, four estimates for the labor demand function are obtained. In each case we directly estimate two
basic parameters: (1) the coeﬃcient on lag employment, ; and (2) the coeﬃcient on current wages, ∗. We also obtain estimates for the long-run
impact of change in wages on employment () and other structural parameters ( 12 and ).
Figures 5.2 and 5.3 provide estimates of the monthly evolution of the
short-run impact of changes in wages on employment, ∗t . Figures 5.4 and
5.5 show corresponding estimates for the coeﬃcient on lag employment,
t . Because the estimates vary considerably from month to month, we also
compute a trimmed twelve-month moving average. We adopted a two-step
procedure to calculate this moving average. First, we eliminate all values in
the lowest and highest tenths of the distribution.17 Second, we calculate the
twelve-month moving averages with the remaining estimates. The averages
are weighted, using the inverse of the standard errors of each estimate as
weights. Basing our information on these moving average estimates for the
16. The exchange rate was 1.11 R$/US$ in December of 1997.
17. In each figure, the lowest and highest tenths are indicated by two horizontal lines.

Source: Based on the PIM.

Fig. 5.2 Temporal evolution of the short-run response of employment to labor costs variable (–∗), variable in level. Model 1: Employment level: A, k  1; B, k  10

A

Fig. 5.2

B

(cont.)

Source: Based on the PIM.

Fig. 5.3 Temporal evolution of the short-run response of employment to labor costs variable (–∗), variable in level. Model 2: Hours paid:
A, k  1; B, k  10

A

Fig. 5.3

B

(cont.)

Source: Based on the PIM.

Fig. 5.4 Temporal evolution of the short-run response of employment to lagged employment variable (), variable in level. Model 1:
Employment level: A, k  1; B, k  10

A

Fig. 5.4

B

(cont.)

Source: Based on the PIM.

Fig. 5.5 Temporal evolution of the short-run response of employment to lagged employment variable (), variable in level. Model 2:
Hours paid: A, k  1; B, k  10

A

Fig. 5.5

B

(cont.)
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basic parameters of the model ( t and ∗t ), we obtain estimates for the longrun eﬀect of wages on employment, t . These estimates are presented in
figures 5.6 and 5.7.
Basing our information on two-year averages of the temporal evolution
of these parameters and the values chosen for  and , we obtain estimates
for some important remaining structural parameters of the model: 12 and
. These estimates are presented in figures 5.8, 5.9, 5.10, and 5.11.
Figures 5.2, 5.3, 5.6, and 5.7 provide clear evidence that both employment and hours paid decline as labor costs rise. These figures, however,
provide no clear evidence that either the short- or long-run response of employment to labor costs increased as a consequence of the 1988 constitutional change.
Figures 5.4 and 5.5 give no evidence that the speed of adjustment was
significantly aﬀected by the 1988 constitutional change. In fact, figures 5.4
and 5.5 reveal a modest continuous increase in the speed of adjustment,
contrary to what would be expected from a discrete increase in firing costs.
It is worth mentioning, however, that the estimates for have the correct
signed and are statistically significant, at least when we use the number of
employed workers as a measure of the labor input. These estimates, however, are considerably smaller (estimates for are around 0.5) than what is
commonly obtained from time series studies. Although the same pattern is
observed when we use the number of hours paid, some point estimates became negative, and it becomes considerably less precise. Finally, figures 5.4
and 5.5 reveal that, as we choose instruments further into the past (i.e., as
k increases), the estimated values for declines, indicating that serial correlation among technological shocks may seriously bias upwards.
The interpretation of the basic parameters would be much easier if all
variables were in logs. The specification with all variables in logs is also
more similar, related to the tradition in labor demand models. For these
reasons, we reestimate all previous models, changing all variables from levels to logs. Figures 5.12 to 5.17 show that the main results are robust to the
log specification.
As in the basic model, these figures provide no clear evidence that the
1988 constitutional change had any significant impact on either the magnitude or the speed of the response of labor inputs to labor costs. These figures deserve a few additional comments. First, they show that the shortand long-term wage elasticities are around –0.2 and –0.4, respectively.
Second, it is worth mentioning that the estimates for the coeﬃcient on lag
of employment remain very close to 0.5, as is the case in the basic model.
Third, it should be noted that the further the instruments are in the past,
the smaller the estimated coeﬃcients on lag employment, another pattern
common to the basic model.
To summarize the evidence about the eﬀect of the 1988 constitutional

Source: Based on the PIM.

Fig. 5.6 Temporal evolution of the long-run response of employment to labor costs variable (–ø), variable in level. Model 1: Employment
level: A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.6 (cont.) Temporal evolution of the long-run response of employment to labor costs variable (–ø), variable in level. Model 1: Employment level: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.7 Temporal evolution of the long-run response of employment to labor costs variable (–ø), variable in level. Model 2: Hours paid:
A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.7 (cont.) Temporal evolution of the long-run response of employment to labor costs variable (–ø), variable in level. Model 2:
Hours paid: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.8 Temporal averages of the short-run evolution of the production function structural parameter (12 ), variable in level. Model 1:
Employment level: A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.8 (cont.) Temporal averages of the short-run evolution of the production function structural parameter (12 ), variable in level. Model
1: Employment level: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.9 Temporal averages of the short-run evolution of the production function structural parameter (12 ), variable in level. Model 2:
Hours paid: A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.9 (cont.) Temporal averages of the short-run evolution of the production function structural parameter (12 ), variable in level. Model
2: Hours paid: A, k  1; B, k  10

B

Source: Based on PIM.

Fig. 5.10 Temporal averages of the short-run evolution of the cost function structural parameter (), variable in level. Model 1: Employment level: A, k  1; B, k  10

A

Source: Based on PIM.

Fig. 5.10 (cont.) Temporal averages of the short-run evolution of the cost function structural parameter (), variable in level. Model 1: Employment level: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.11 Temporal averages of the short-run evolution of the cost function structural parameter (), variable in level. Model 2: Hours paid:
A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.11 (cont.) Temporal averages of the short-run evolution of the cost function structural parameter (), variable in level. Model 2:
Hours paid: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.12 Temporal evolution of the short-run response of employment to labor costs variable (–∗), variable in log. Model 1: Employment level: A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.12 (cont.) Temporal evolution of the short-run response of employment to labor costs variable (–∗), variable in log. Model 1:
Employment level: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.13 Temporal evolution of the short-run response of employment to labor costs variable (–∗), variable in log. Model 2: Hours
paid: A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.13 (cont.) Temporal evolution of the short-run response of employment to labor costs variable (–∗), variable in log. Model 2:
Hours paid: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.14 Temporal evolution of the short-run response of employment to lagged employment variable (), variable in log. Model 1:
Employment level: A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.14 (cont.) Temporal evolution of the short-run response of employment to lagged employment variable (), variable in log. Model
1: Employment level: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.15 Temporal evolution of the short-run response of employment to lagged employment variable (), variable in log. Model 2:
Hours paid: A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.15 (cont.) Temporal evolution of the short-run response of employment to lagged employment variable (), variable in log. Model
2: Hours paid: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.16 Temporal evolution of the long-run response of employment to labor costs variable (–ø), variable in log. Model 1: Employment
level: A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.16 (cont.) Temporal evolution of the long-run response of employment to labor costs variable (–ø), variable in log. Model 1: Employment level: A, k  1; B, k  10

B

Source: Based on the PIM.

Fig. 5.17 Temporal evolution of the long-run response of employment to labor costs variable (–ø), variable in log. Model 2: Hours paid:
A, k  1; B, k  10

A

Source: Based on the PIM.

Fig. 5.17 (cont.) Temporal evolution of the long-run response of employment to labor costs variable (–ø), variable in log. Model 2:
Hours paid: A, k  1; B, k  10

B
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Regression Results (k  1)
Dependent Variable
Lagged Employment ( )
Coeﬃcient

Model 1
Indicator for the constitutional change
GDP growth rate
Degree of openness
Inflation rate
Inflation volatility
Adjusted R2

–1.542
–0.081
8.617
11.377
2.491

Model 2
Indicator for the constitutional change
GDP growth rate
Degree of openness
Inflation rate
Inflation volatility
Adjusted R2

–5.578
0.743
–1.499
20.985
–0.329

P-value (%)

77.1
84.0
22.5
29.1
15.6

Labor Cost (∗)
Coeﬃcient

P-value (%)

–1.861
–0.069
–3.998
–8.461
1.460

58.3
78.8
37.9
22.1
19.4

0.358

0.026
39.3
13.6
86.4
11.5
87.9

0.135

2.320
–0.177
–2.111
9.474
–0.807

43.3
43.2
59.4
11.7
41.0
0.065

change on labor demand, we regress18 monthly estimates of the parameters
and ∗ on an indicator for the constitutional change and control for a set
of basic macroeconomic variables. These regressions also include monthly
dummies and a linear trend. The results are presented in tables 5.2 and 5.3.
If the constitutional change actually increases labor costs and, as a consequence, has an important eﬀect on the demand for labor, then the estimated coeﬃcients for the indicator of constitutional change would be positive and statistically significant in the regressions involving both parameters.
This would be the case because an increase in variable labor costs would increase  and hence ∗, whereas an increase in firing costs would increase
the cost of adjustment and reduce the speed of adjustment leading to an increase in .
Contrary to these expected results, in the regressions presented in tables
5.2 and 5.3 we found no evidence indicating that the 1988 constitution
change had any significant eﬀect on the labor demand function. All estimates of the constitution indicator coeﬃcient are not statistically significant, despite the regression R2 reach values close to 0.4.
18. As demonstrated in section 5.3.3, in these regressions we used as our dependent variable the parameter estimate divided by its corresponding standard error. Our purpose was to
reduce the influence of outliers. If the standard error was influenced by the constitutional
changes, this procedure would generate biased estimates. But, as this is not the case, estimates
extracted from these same regressions, considering only the parameter as a dependent variable, leads us to the same conclusion about the lack of importance of constitutional changes
for the level of the parameter.
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Regression Results (k  10)
Dependent Variable
Lagged Employment ( )
Coeﬃcient

Model 1
Indicator for the constitutional change
GDP growth rate
Degree of openness
Inflation rate
Inflation volatility
Adjusted R2

10.597
0.049
–5.272
–8.950
–2.192

Model 2
Indicator for the constitutional change
GDP growth rate
Degree of openness
Inflation rate
Inflation volatility
Adjusted R2

–3.242
0.247
3.200
16.996
–0.701

P-value (%)

77.1
84.0
22.5
29.1
15.6

Labor Cost (∗)
Coeﬃcient

P-value (%)

–3.750
–0.248
1.961
–5.417
0.849

58.3
78.8
37.9
22.1
19.4

0.213

0.057
39.3
13.6
86.4
11.5
87.9

0.194

1.526
–0.030
–7.195
14.988
1.363

43.3
43.2
59.4
11.7
41.0
0.133

5.4 The Turnover Analysis
This part of the chapter describes an attempt to estimate the impact of
regulations on labor market performance based on turnover measures. We
first investigate if these measures were aﬀected by the constitution using a
diﬀerence-in-diﬀerences methodology, described in section 5.4.1. The precise definition of the turnover measures that we make use of, as well as the
description about how to implement these measures based on the available
database, are presented in section 5.4.2. The results are commented on in
section 5.4.3. Section 5.4.4 discusses some controversial issues in diﬀerence-in-diﬀerences methodology that motivates a regression analysis developed in section 5.4.5 with two objectives. These regressions test some
hypotheses of the diﬀerence-in-diﬀerences methodology and access the
robustness of the previous results.
5.4.1 The Diﬀerence-in-Diﬀerences Methodology
According to this methodology, we began by breaking down the overall
population into two groups, the so-called treatment and control groups. If
this partition attends some conditions, the evolution of the performance
for the control group would indicate what would have happened to the
treatment group if the 1988 constitutional change had not occurred. Hence,
the contrast of the evolution of both performances (that is a diﬀerence of
the previous diﬀerences) correspond to the estimation of the impact of the
regulation on the performance of the treatment group.
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Ideally, the treatment group would be the group most aﬀected by the
change in legislation. The control group, on the other hand, ideally must
have two properties. First, contrary to the treatment group, it should not
be aﬀected at all by the change in legislation. Second, the impact of the
underlying macroeconomic changes on the treatment and control groups
must be very similar.
To implement this methodology, we use three alternative ways to break
down the population in treatment and control groups.
Quits Versus Layoﬀs
Data regarding the informal sector is not always available. This is particularly the case when administrative files are used. Hence, it is important
to identify other sources of cross-section variation in the legislation. The
dichotomy between quits and layoﬀs is one possibility.
In general, regulations involving quits are totally diﬀerent from those
regulating dismissals. In Brazil, quits remain essentially unregulated, while
a considerable amount of legislation was designed to restrict dismissals
without just cause. Moreover, the changes brought by the new constitution
are entirely related to dismissals. They are silent with respect to quits.
Hence, quits and layoﬀs correspond to our second alternative for the partition between treatment and control groups.
Short Versus Long Employment Spells
According to the new and previous constitutions, the entire regulation
on dismissals without just cause only applies to employment spells that
have lasted at least three months. Dismissals of workers that have not yet
completed three months on the job have been and still are completely unregulated. Hence, an alternative partition in treatment and control groups
can be achieved through the contrast between very short spells (control)
and other employment spells (treatment), where we consider as very short
spells all those that last less than three months.
Formal-Informal Dichotomy
According to the Brazilian labor laws all workers must have a document
named carteira de trabalho. This document, which resembles a little notebook or passport, acts as a complete record of the main parameters of the
worker’s current, and all previous, formal labor contracts. In principle,
whenever a worker’s labor contract is modified, either by moving to a new
job or by renegotiating his contract with his current employer, the main
parameters of the new contract must be immediately transcribed to the
worker’s carteira de trabalho.
The existence of this document permits an easy empirical separation of
workers with formal labor contracts that must comply with the labor laws
from workers with informal labor contracts that are not under this legisla-
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tion. Workers with formal labor contracts are all employees who have the
terms of their current labor contract transcribed to their carteira de trabalho. Those whose employers have not registered their labor contract in
their carteira de trabalho should be considered informal.
This clear conceptual dichotomy would be of little practical relevance if
the Brazilian employment surveys did not empirically investigate this question. Fortunately, however, essentially all household and employment surveys in Brazil do ask each employee in the sample whether their current
labor contract is registered in their carteira de trabalho. As a result, it is
possible and easy to separate empirically the pool of employees according
to whether they have or do not have a formal (registered in their carteira de
trabalho) labor contract. Moreover, this dichotomy is of the utmost importance, because around 25 percent of the urban occupied labor force is
employed without a formal labor contract. So the formal and informal partition of the worker population corresponds to our first alternative of treatment (formal) and control (informal) groups.
5.4.2 Measuring Turnover Rates
Conceptual Preliminaries
As an indicator of turnover we use the probability that the employment
spell will be terminated next month, conditional on its current duration.
This probability as a function of the current duration of the spell is commonly referred as the hazard function. Evidently, in this case the indicator—the hazard function—is inversely related to the duration of employment.
The hazard function is usually preferred to its complement, the probability that it will not be terminated next month, conditional on its current
duration. In part, this preference derives from the fact that it can be broken down according to the nature of the separation. In fact, if an employment spell can only be terminated by a quit or dismissal, then the hazard
function is equal to the sum of the probability that the employment spell
will be terminated by a quit and the corresponding probability that it will
be terminated by a dismissal, where both probabilities are conditional on
the current duration of the spell. The probability that an employment spell
will be terminated by a quit (dismissal), conditional on its current duration, is commonly referred to as the transition intensity function. Hence, the
property just stated can be summarized by saying that the hazard equals to
the sum of the transition intensities.
To define these measures precisely, some symbols must be introduced
first. Accordingly, let t be the universe of all active employment relationships at time t, and for each  in t , let Dt () denote the incomplete duration of the relationship  up to time t. Moreover, let St() denote an indicator of whether (S  1) or not (S  0) the relationship  will be terminated
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in the month beginning at time t. The hazard rate, ht (d ), is then defined as
the probability that an active employment relationship, which up to time t
has already lasted d months, will be terminated next month, that is,
ht (d )  P(St  1Dt  d ).
Moreover, let Qt () and Lt () be indicators of whether the relationship
 will be terminated next month by a quit or a dismissal, respectively. The
quit and dismissal transition intensities can be expressed, respectively, by
h qt (d )  P (Qt  1Dt  d )
and
h lt (d )  P(Lt  1Dt  d ).
If a separation can only occur due to a quit or a dismissal, then
ht (d )  h qt (d )  h lt (d ).
These equations refer to the probability of separation for employment
spells of a given duration in months. In practice, however, it is more convenient to use the probability of separation for all employment spells with
the duration in any given interval.19 For instance, it may be more convenient to analyze the probability of separations of employment spells that
have already lasted six months but have not yet completed one year than
the probability of separation of employment spells that have lasted up to
now exactly seven months. Fortunately, the above equations can easily be
adapted to define the probability of separations for all employment spells
with the duration in any given interval. Resuming, we refer to these probabilities as the aggregated hazard and transition intensity rates.
To define them precisely, let {ai : i  1, . . . , z} be a partition of N  {0,
1, . . .}, so that
ai  {di , . . . , di1}
for all i  1, . . . , z, 0  d1  d2  . . .  dz , and az  {dz , dz1, . . .}. Moreover, let Hti denote the probability that an active employment relationship
that up to time t has already lasted between di and di1 months will be terminated next month. Then Hti is given by
Hti  P(St  1di  Dt  di1)  P(St  1Dt ∈ ai ).
By analogy we can define the corresponding transition intensities, respectively, by
(7)

Hqti  P(Qt  1di  Dt  di1 )  P(Qt  1Dt ∈ ai )

19. Conceptually, d should refer to an instantaneous measure of time. In this sense the use
of month is already a simplification for practical purposes.
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and
H lti  P (Lt  1di  Dt  di1 )  P (Lt  1Dt ∈ ai ).
In this study we divide employment spells according to their duration in
four intervals; that is, we consider the case n  5. These five intervals are
determined by choosing d1  0, d 2  3, d3  6, d4  12, d5  24. Hence,
spells in the first interval are those that have not yet lasted three months.
To simplify the exposition, we refer to them as the very-short spells. The
second interval consists of all spells that have already lasted at least three
months but have not yet reached six months. Spells in this interval are referred to as the short spells. The third interval is made of all spells that have
already lasted at least six months but have not yet reached one year. Spells
in this interval are referred to as the not-so-short spells. The fourth interval is made of all spells that have already lasted at least one year but have
not yet reached two years. We are going to refer to them as the long spells.
Finally, the fifth interval is made of all spells that have already lasted at
least two years. We are going to refer to them as the very-long spells.
To obtain estimates for hazard and transition intensities we combine
three distinct data sets: the Relação Annual de Informações Sociais (RAIS),
the Cadastro Geral de Empregados e Desempregados (CAGED), and the
Pesquisa Mensal de Emprego (PME). The PME is a monthly employment
survey, while RAIS and CAGED are administrative files.20 Three alternative empirical procedures are pursued to obtain consistent estimates of the
temporal evolution of these probabilities from these data sets. First, two
combine data from RAIS and CAGED, while the other relies exclusively
on PME data. The data used as well as the nature of the hypothesis necessary to obtain consistent estimators vary considerably between these four
procedures. We describe each one of the three empirical procedures in turn
in the next subsection.
Measures for Hazard and Transition Intensities
Our first procedure to estimate the transition probabilities consists of using the information from RAIS on the stock of active employment relationships classified by their incomplete duration up to time t, December 31
20. The Relação Annual de Informações Sociais (RAIS) is an annual administrative file that
provides, at December 31 every year, a complete list of all active employment relationships in
the formal sector. The file also includes extensive characteristics of workers and firms. One of
the characteristics available for every worker in the file is how long he has been in the current
job, that is, the worker’s tenure. Hence, based on this information, it is possible to estimate the
distribution of active employment relationships according to their incomplete duration up to
December 31 of each year. The RAIS is available for all years from 1985 to 1996. The Cadastro Geral de Empregados e Desempregados (CAGED) is a monthly administrative file that provides data on the formal sector of all separations that occurred in a given month. This file also
includes information about the nature of the separation and basic information on workers
and firms. In particular, it is possible to identify in each separation the reason for the separation (quits versus dismissals) and the complete duration of the employment spell.
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of a given year, and from CAGED on (1) how many of these active employment relationships are terminated in January of the following year;
(2) how many are terminated by quits; and (3) how many are terminated by
dismissals. The number of active employment relationships that at time t
has already lasted d months is represented by Nt (d ), while the number correspondent to those terminated in January by Mt (d ). Those terminated by
quits are represented by Mqt (d ), and, finally, those terminated by dismissals
by M lt (d ). More specifically, we have
Nt (d )  #( in tD()  d )
Mt (d )  #( in tD()  d and S()  1)
M qt (d )  #( in tD()  d and Q ()  1)
and
M lt (d )  #( in tD()  d and L()  1).
Basing our information on this, we obtain the hazard and the transition
intensity functions for each year via
Mt (d )
,
Nt (d )
Mtq (d )
h qt (d ) 
,
Nt (d )
ht (d ) 

and

h lt (d ) 

Mtl (d )
.
Nt (d )

These expressions provide a useful method for estimating the probability of separations of employment spells during some months. Due to the
nature of the available data, t is always December 31 for any given year.
Consequently, the month beginning at t is always January of the following
year. Hence, all estimates will refer to the probability that a separation will
occur in January, conditional on the duration of employment spells up to
December 31. Therefore, even though we label these estimates by the year
associated with time t, they do not reflect the average for this year. Actually, the estimates refer to January of the following years. Estimates for the
aggregated hazard and transition intensities can also be obtained by
Hti 

H

q
ti

∑
∑

di1
sdi

Mt(s)

di1
sdi

Nt(s)

di1
sdi

Mqt (s)

di1
sdi

Nt (s)

∑

∑

,

,
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and
(8)

H

l
ti

∑

∑

di1
sdi

Mtl(s)

di1
sdi

Nt (s)

.

Combining data from CAGED and RAIS it is possible to estimate all
these transition probabilities for each year between 1986 and 1995.
As already mentioned, these estimates described previously refer only to
transitions taking place in January. Because these probabilities may follow
a seasonal pattern during the year, it is important to verify to what extent
our conclusions are sensitive to the choice of a reference month. Unfortunately, we cannot precisely compute these transition probabilities for each
month because we only have data for the stock at December 31. Nevertheless, an approximation of the average over the year can be obtained. In fact,
because flows are observed for all months, we can combine the average
monthly flow for the year with the stock at December 31 in order to obtain
an approximation for average monthly transition probabilities for the year.
Estimates of the aggregated hazard rate can be obtained by
1
12

H
ti 

∑ ∑
11
i0

di1
sdi

∑

Nt (s)

Mti (s)
.

di1
sdi

Once more combining data from CAGED and RAIS, it is possible to estimate all these transition probabilities for each year between 1986 and
1995.
We can also use data from PME to estimate transition probabilities for
the formal and informal sectors. PME is a typical employment survey covering the six major Brazilian metropolitan areas. For this study we use
monthly data from this survey covering the period 1982–1997. The important feature of this survey is the fact that it has information on the complete
duration of previous employment spells for those currently unemployed. The
survey also has information on whether these employment spells ended as
quits or layoﬀs.
To obtain estimates for the hazard and transition intensities out of employment from this data source, we have to assume, in addition to the
steady state hypothesis, that the duration of employment and unemployment spells are stochastically independent. In this case, we can show (see
appendix B) that the aggregated hazard rate can be approximated by the
following equation:

Hti ≈

1
(di1  di )

∑


sdi

∑

di1
sdi

U lt (s)

,
1 di1
Ut (s)  ∑ sdiUt (s)
2
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where Ut (s) defines the number of unemployed workers at time t whose previous job lasted a period contained in the interval denoted by s. Similar
equations help estimate the aggregated transition intensities.
5.4.3 Empirical Results
To implement the diﬀerence-in-diﬀerences methodology we must specify
a period before and after 1988. For a pre-1988 period we use the years 1986–
1987. The choice of a post-1988 period is more diﬃcult. We would like to
pick a period as close to 1988 as possible. On one hand, this choice would
be useful to isolate the eﬀect of the drastic change in the constitution from
the impact of other concomitant macroeconomic changes that occurred
spread out over time. In other words, the closer the pre- and post-1988 periods, the better for separating the impact of the constitutional change from
the impact of changes in the macroeconomic environment. On the other
hand, because the eﬀects of the 1988 constitutional change may also be
spread out over time, capturing a significant portion of them would be
necessary to use them for a post-1988 period, a time not very close to 1988.
In the latter case, however, there would be no guarantee that the effect of
changes in the macroeconomic environment was properly separated. By
virtue of this trade-oﬀ, we choose the years 1991–1992 to represent the post1988 period.
Estimates of the contrast between the aggregate hazard rates related to
these two periods are given in table 5.4. The estimates in this table indicate
that the hazard rate, mainly for short spells, dropped considerably just after the constitutional change. The values stay around 2 percentage points
for this group.
Because the underlying macroeconomic environment did not remain
constant over this period, this finding should be taken with caution. In order to achieve a more precise result, we have to contrast the temporal diﬀerence of the hazard rates associated with the treatment and control groups.
To describe the methodology more explicitly, let Y 0r and Y r1 be an indicator of the duration of employment for the treatment group before and after the constitutional change, respectively. Moreover, let Y c0 and Y c1 be the

Table 5.4

First Diﬀerences of Hazard Rates: (1991/92)–(1986/87)

Administrative files
Rais and caged (January flows)
Rais and caged (average flows)
Employment survey
Formal
Informal

1/4–1/2 year

1/2–1 year

1–2 years

–2.7
–2.0

–0.3
–0.5

–0.3
–0.2

–1.7
–0.8

–0.7
–0.3

–0.1
0.0

Sources: Based on the RAIS, CAGED, and PME.
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corresponding indicator of the duration of employment for the control
group before and after the constitutional change, respectively. In the latter
case, the impact of the constitutional change on the treatment group will
be estimated by the diﬀerence-in-diﬀerences estimator, , given by
  (Y 1r  Y 0r )  (Y c1  Y c0 ).
To implement this methodology, we use three alternative ways to breakdown the population in treatment and control groups. First, we use informal workers as the control group and formal workers as the treatment
group. Second, we divide job separations into quits and dismissals. In this
case, quits form the control group and dismissals the treatment group. Finally, we use the very-short spells as a control group.
The decision about when to use each of these alternative control and
treatment groups was finally totally guided by data availability. In fact, we
use every alternative that the available data permitted us to use.
When quits are used as controls, the equation for this estimator is simpler.
To arrive at this result, we should first notice that the response of quits to
macroeconomic changes behaves contrary to dismissals. In fact, as the
economy moves into a recession, layoﬀs will increase while quits fall.
Hence, when taking diﬀerence-in-diﬀerences we should change the sign of
the first diﬀerence in quits before taking the second diﬀerence. More specifically, in this case the diﬀerence-in-diﬀerences estimator, , is given by
  (Y l1  Y l0 )  (Y q1  Y q0 )
or the equivalent
  (Y l1  Y q1 )  (Y l0  Y q0 )
because, in general, Y l1  Y q1  Y1 and Y l0  Y q0  Y0 , where Y0 and Y1 are
the corresponding indicator for all separations before and after the constitutional change, respectively. It follows that in this case   Y1 – Y0 , which
is the simple diﬀerence estimator investigated in the previous section. In
other words, all results presented in table 5.4 could be interpreted as being
obtained from the diﬀerence-in-diﬀerences estimator that use quits as a
control group.
Table 5.5 presents diﬀerence-in-diﬀerences estimates for the impact of
the constitutional change on employment duration, using the informal sector and very-short spells as control groups.
When the informal sector is used as a control, at least for short spells, the
estimated impact of the constitutional change on the duration of employment is still negative and appreciable. The hazard rate for short spells declined in both the formal and informal sector from before to after the constitutional change, but the decline was 1 percentage point larger in the
formal sector.
Table 5.5 also presents estimates using very-short spells as a control
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Table 5.5
Database
Rais and caged
(January flows)
0–1/4 year
1/4–1/2 year
1/2–1 year
1–2 years
Rais and caged
(average flows)
0–1/4 year
1/4–1/2 year
1/2–1 year
1–2 years
PME
0–1/4 year
1/4–1/2 year
1/2–1 year
1–2 years

337

Diﬀerences-in-Diﬀerences of Hazard Rates: Treatment–Control
Dismissal–Quit

Other Spells–Very Short Spell

Formal–Informal

–1.8
–2.7
–0.3
–0.3

—
–0.9
1.5
1.5

—
—
—
—

–0.8
–2.0
–0.5
–0.2

—
–1.2
0.3
0.6

—
—
—
—

–1.3
–1.7
–0.7
–0.1

—
–0.5
0.6
1.2

0.2
–0.9
–0.4
0.0

Sources: Based on the RAIS, CAGED, and PME.
Note: Dashes indicate that no calculations were implemented.

group. The decline in the hazard rate for very-short spells was 0.5 to 1.5
percentage point smaller than for short spells. However, when we compare
the evolution of the hazard rates for very-short spells with groups other
than the short spells, we have opposite results with similar magnitude; that
is, the hazard rates for other spells were .5 to 1.5 percentage point smaller
than for very-short spells.
So the results seem to be easier to analyze by employment spell. We have
evidence that the hazard rates declined for short spell according to any of
the three definitions implemented for the control group. No other employment spells reported such a consistent pattern for hazard rates.
5.4.4 Some Limitations of the Methodology
Although changes in the legislation would not have a direct eﬀect on
these control groups (one of the necessary conditions that the partition between treatment and control has to attend), it is very likely that they would
be indirectly aﬀected by the constitutional change. In section 5.2.2 we mention two mechanisms through which the constitution may aﬀect quitting
behavior and the turnover among very-short duration spells. First, it is argued that increases in dismissal penalties are likely to reduce quits as some
workers prefer to wait or even to force their dismissal in order to collect the
compensation, whereas according to the second argument, firms may increase the dismissal of employees before they complete three months on
the job in order to avoid the payment of dismissal penalties later.
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In addition to those arguments, there are also arguments that suggest the
informal sector may be indirectly aﬀected by the constitution through at
least two channels. First, changes in the formal sector tend to aﬀect the informal sector through its eﬀects on overall labor market conditions, for instance, as a result of its eﬀect on the unemployment rate. Second, changes
in the legislation may play a role in the bargaining process even in the informal sector through their eﬀect on the notion of fair labor relation.
There also exists another reason why the informal sector quits, and veryshort spells may not be an ideal control group. Ideally, it is also necessary
that changes in the macroeconomic environment have identical impact on
the control and treatment groups. However, there is no theoretical or empirical reason why the response of quits and layoﬀs, short and long spells,
and the formal and informal sectors to macroeconomic shocks should be
of the same magnitude. Due to these limitations we decided to analyze results from an alternative methodology.
5.4.5 Regression Analysis
The preceding empirical strategy requires data for only two periods in
time: a pre- and a post-1988 period. However, if data is available for a large
number of points in time and the macroeconomic changes can be characterized by measurable indicators, then it is possible to obtain estimates of
the impact of the constitutional change and macroeconomic factors on
hazard rates through a regression analysis.
The procedure would essentially consist of regressing monthly estimates
(based on the PME) for the aggregated hazard rate on an indicator for the
constitutional change (i.e., an indicator that will have 0 as the value before
and 1 as the value after the constitutional change), on another indicator for
the group (the treatment group is associated with the 0 value whether the
control group is associated with 1), on a set of macroeconomic indicators
and interactions between the group indicator and each of the macroeconomic indicators, and also on the constitution indicator.
(9)

ht,i (x1, x2, c, r) 

0

 x’1t  1  x’2t  2 

 x’1t  5  gi 

6

3

 ct 

4

 gi

 gi  ct  r’i  7  εti

x’1t is the transpose vector of values obtained for the four macroeconomic
indicators in period t: a) the GDP real growth rate; b) the degree of openness as measured by the ratio between total trade (import plus exports) and
the GDP; c) the inflation rate; and d ) the volatility of the inflation rate as
measured by its temporal standard deviation. x’2t is a transpose vector of
time invariant explanatory variables other than the constitutional indicator (ct ). These variables are a linear time trend and monthly seasonal dummies. Regional indicator (r’i ) and group indicator (gi ) complement our
specification. Finally, bold characters represent vector notation.
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According to this framework the eﬀect of constitution on the treatment
group can be written as 3. The estimation of this eﬀect through regression
(b3 ) will be a valid procedure even if the control group is aﬀected by the
constitution or there are unbalanced macroeﬀects. On the other hand, the
procedure relies on the assumption that no other factor is related to hazard
rates besides those considered in the regression framework.21
This procedure was done considering each one of the alternatives for the
control group and for each interval in turn, except for the very-short spell
(this interval is never supposed to be aﬀected by the constitution, even
when it is part of the treatment group). The estimated coeﬃcients are reported on the upper part of tables 5.6, 5.7, and 5.8. The values associated
with the constitutional indicator b3 are an alternative estimation for the
impact of the change in legislation on treatment groups’ turnover rates.
The regression, however, adds an important information namely the confidence of the estimates.
We can see that from the nine alternative estimates of b3 (three employment spells multiplied by three controls), four are significantly diﬀerent
from zero. These significant coeﬃcients are those associated with short and
long employment spells when either very-short spell or quit are used as
control. Among these four results we have two negative and two positive
estimates. The positive results correspond to those estimated for workers
whose employment spell is long, while negative results correspond to those
estimated for workers whose employment spell is short. This last result is
consistent with findings in the last section.
The next step is the analysis of which control satisfies the necessary conditions stipulated for diﬀerence-in-diﬀerences estimators. Despite the fact
that the test is based on a regression framework, the conditions are not
necessary for the regression estimators of the constitutional eﬀects.
As already mentioned, for a control group to be considered valid, it must
satisfy two properties. First, it must not be aﬀected by the constitutional
change. Second, macroeconomic changes must have the same impact on
the treatment and the control groups. As we described in section 5.4.4,
those properties may not be valid for the control groups considered in this
study. However, both properties are testable under the assumption that we
can have explicit control for macroeconomic changes.
If the first property is valid (i.e., the constitutional change had no eﬀect
on the control group), then the expected value for the hazard rates associated with the control group should be equal for periods before and after the
constitutional change. It can be precisely written as
Z  E(ht,i\ gi  1, ct  1)  E(ht,i\gi  1, ct  0),
21. In fact, the regression would still produce valid results if those omitted factors aﬀect in
the same way in both groups and the control is not aﬀected by the constitution. In this case
our estimator of the eﬀect of the constitution on the treatment group would be – 6.

Source: Based on the PME.

Tests for the validity of the informal sector as control group
H1: Informal sector not aﬀected by the constitution (b3  b6  0)
H2: Eﬀects of macroeconomic indicators are identical in formal
and informal sector (b51  b52  b53  b54  0)

0.1
2.3
–12.0
0.0
1.0
–6.4
–1.3
–1.2
9.8
0.1
–0.3

Coeﬃcient

80.9
25.4

5.0

0.3
2.0
–6.2
0.0
–0.9
–4.3
0.0
0.8
8.6
0.1
3.7

Coeﬃcient

82.9
12.7
29.7
36.9
64.5
1.8
98.5
63.0
11.5
13.9
18.6

P-value (%)

Not-So-Short Spell

19.7

87.5
1.9
0.9
19.4
50.9
0.0
30.3
36.2
1.8
14.1
89.2

P-value (%)

Short Spell

Pooling Hazard Rates for the Formal and Informal Sectors

Variables
Indicator for the constitutional change (b3)
Degree of openness
GDP growth rate
Inflation volatility
Inflation rate
Indicator for informal sector (b4)
b4  Indicator for the constitutional change (b6)
b4  Degree of openness (b51)
b4  GDP growth rate (b52)
b4  Inflation volatility (b53)
b4  Inflation rate (b54)

Table 5.6

–1.1
3.5
1.7
0.0
6.8
–0.8
4.3
–0.4
–0.7
0.0
–1.7

Coeﬃcient

99.5

4.6

48.6
5.0
82.9
44.9
1.3
74.2
5.5
85.2
92.9
95.7
66.4

P-value (%)

Long Spell

Source: Based on the PME.
Note: Based on Formal sector.

Tests for the validity of the very short spell as control group
H1: Very short spell not aﬀected by the constitution
(b3  b6  0)
H2: Eﬀects of macroeconomic indicators are identical in
short and very short spells (b51  b52  b53  b54  0)

–1.0
2.4
–2.7
0.0
1.2
–5.6
0.7
–0.9
–4.3
0.0
–1.1

Coeﬃcient

60.9
7.9

28.4

0.3
3.5
–1.3
0.0
3.3
–12.1
–0.7
–1.9
–5.1
0.0
–3.3

Coeﬃcient

57.6
0.0
67.1
4.8
0.2
0.0
44.6
4.1
7.8
63.9
3.1

P-value (%)

Not-So-Short Spell

50.8

2.6
0.0
24.2
15.9
12.6
0.0
26.4
20.5
4.2
86.5
31.0

P-value (%)

Short Spell

Pooling Hazard Rates for the Very Short and Other Spells

Variables
Indicator for the constitutional change (b3)
Degree of openness
GDP growth rate
Inflation volatility
Inflation rate
Indicator for very short spell (b4 )
b4  Indicator for the constitutional change (b6 )
b4  Degree of openness (b51)
b4  GDP growth rate (b5 2)
b4  Inflation volatility (b5 3)
b4  Inflation rate (b54)

Table 5.7

3.3
3.3
1.1
0.0
5.0
–19.8
–3.8
–2.1
–6.8
0.1
–4.8

Coeﬃcient

0.7

53.5

0.0
0.0
78.6
12.2
0.0
0.0
0.1
7.0
6.2
5.2
1.1

P-value (%)

Long Spell

Source: Based on the PME.

Tests for the validity of the quit separations as control group
H1: Quit not aﬀected by the constitution (b3  b6  0)
H2: Eﬀects of macroeconomic indicators are opposite in quit
and dismissals (–b11  2b51; –b12  2b52; –b13  2b53; –b14  2b54)

–1.3
1.8
–2.7
0.0
1.8
–4.4
0.8
–3.1
–5.1
–0.1
0.9

Coeﬃcient

5.0
0.2

0.4

–0.1
2.8
–1.0
0.0
4.3
–6.2
–1.8
–6.5
–4.5
0.0
–0.2

Coeﬃcient

92.7
1.2
83.4
15.5
1.0
0.0
18.3
0.0
31.3
27.0
91.6

P-value (%)

Not-So-Short Spell

46.9

4.5
1.5
41.4
27.4
10.3
0.0
36.7
0.2
9.1
5.6
55.7

P-value (%)

Short Spell

Pooling Hazard Rates for the Quit and Dismissals Separations

Variables
Indicator for the constitutional change (b3)
Degree of openness
GDP growth rate
Inflation volatility
Inflation rate
Indicator for quit separation (b4 )
b4  Indicator for the constitutional change (b6 )
b4  Degree of openness (b5 1)
b4  GDP growth rate (b5 2)
b4  Inflation volatility (b5 3)
b4  Inflation rate (b5 4)

Table 5.8

2.8
2.6
4.2
0.0
6.6
–9.3
–3.8
–8.8
–10.5
0.0
–2.0

Coeﬃcient

0.0

43.3

3.0
7.2
52.4
38.0
0.3
0.0
3.6
0.0
8.0
93.1
51.8

P-value (%)

Long Spell
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where according to (9) we can see that22
Z

3



6

.

Our statistic test will be based on the analogous estimated coeﬃcients,
b3  b6 ,
where we denoted as b the estimations of the true coeﬃcients. So we have
that if the constitutional change did not aﬀect the control group, the sum
of the coeﬃcient on the indicator for the constitutional change and the coeﬃcient on the interaction between the constitution and group indicators
must be zero.
If the second property is valid (i.e., macroeconomic changes have the
same eﬀect on the control and treatment groups), then the expected value
for the eﬀect of the macroeconomic indicators on the hazard rates associated with the treatment and control groups must be equal. It can be precisely written as
E

 ∂x’ \g  1  E  ∂x’ \g  0,
∂ht, i

∂ht,i

i

1t

i

1t

which is equivalent to see if 5  0.23
Once more we will base our statistic tests on the analogous vector of estimated coeﬃcients (b5 ) to see if each of the elements of this vector is null
(b15  b 25  b35  b 45  0). This test is diﬀerent when we consider quit as the
control. In this case we test if the eﬀect of macroeconomic changes for both
groups (quit and dismissals) had the same magnitude but opposite signs,
that is,
E

 ∂x’ \ g  1   E  ∂x’ \g  0,
∂ht, i

∂ht, i

i

i

1t

1t

which is equivalent to see if –5  21.
The p-value related to both statistics tests mentioned previously, for each
of the nine regressions, is shown on the bottom part of tables 5.6, 5.7, and
5.8. The results related to whether the control was aﬀected by the constitution are mostly in accordance with the null hypothesis of a null eﬀect. Only
one of the nine alternative combinations of control groups and employment spells considered presents any evidence that it was aﬀected by the
constitution—the informal workers whose duration spells are long. So
22. E(ht,i\ gi  1, ct  1)  0  E(x’1i  1\ gi  1, ct  1)  E(x’2t  2\ gi  1, ct  1)  3 
 E(x’1t  5\ gi  1, ct  1)  6 and E(ht,i\ gi  1, ct  0)  0  E(x’2t  1\ gi  1, ct  1) 
E(x’2t  2\ gi  1, ct  1)  4  E(x’1t  5\ gi  1, ct  1).
23. According to equation (9) we have
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\gi  1  1  5 and E

 x’

∂ht,i
1t



\ gi  0  1.
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there is almost no evidence of any eﬀect of the constitution change on the
informal sector, the very-short employment spell, or quitting behavior.
However, when we consider whether the groups were equally aﬀected by
factors other than the constitution, the results are not so favorable. This
hypothesis (considering the sign correction) was rejected among quit and
dismissal separations. It was not rejected for the formal and informal partition, and for the very-short and other spells it was rejected only for those
workers whose employment spell was long.
So the best alternative to implementing the diﬀerence-in-diﬀerences
methodology requires the use of the very-short spell or the informal sector
as control groups restricted to short and not-so-short employment spells.
5.5 Final Considerations
This study is an attempt to estimate the impact on the Brazilian labor
market performance due to the 1988 constitutional change. As a result of
this change, the compensation for dismissals without just cause increased
fourfold. We investigate the impact of these changes on the parameters of
the demand for labor and on hazard rates. If the constitutional change had
a major impact, we should observe an important change in labor demand
parameters and hazard rates around 1988.
Figures 5.2 and 5.3, however, provide no evidence at all that the constitutional change had any eﬀect on labor demand parameters. Nevertheless,
these figures reveal considerable temporal fluctuations in the coeﬃcients
that could be explained by macroeconomic events. To verify this possibility, we regress our monthly estimates for the parameters of the demand
function on an indicator for the constitution change and a series of macroeconomic indicators. The results presented in tables 5.2 and 5.3 reveal that
even when taking into account macroeconomic variables, we still found no
evidence that the 1988 constitution had any eﬀect on the demand for labor.
Naturally, the fact that we were unable to find significant eﬀects does not
necessarily imply that they do not exist. Our results are limited by the richness and quality of our data and economic models. Much further research
is still necessary to reach a definite conclusion that labor demand dynamics were not very responsive to this constitutional change.
The estimations using hazard rates show ambiguous results. According
to diﬀerence-in-diﬀerences methodology (applied to appropriated controls),
this turnover measure has declined for short employment spells (three to
six months) but seems to have increased for not-so-short employment
spells (six to twelve months). Regression analysis also provides ambiguous
results because it points to a decline for hazard rates associated with short
spells and an increase for long spells (twelve to twenty-four months).
Resuming, separation rates have decreased after the constitutional
changes for the short employment spell and increased for longer spells,
while parameters related to speed of adjustment and wage elasticity of em-
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ployment have not changed. These facts may be consistent if the movements
registered to separations in opposite directions cancel each other, keeping
aggregate turnover and, consequently, the parameter mentioned unchanged.
There is a possible explanation for the movements on separation driven
by a combination of dismissals and quits movements. On one hand, firms
might become more reluctant to fire a worker that did not fit the job
oﬀered. They may then give more chances to see the worker perform according to what is expected. On the other hand, the accumulated amount
of money on FGTS became more attractive to workers, and this attractiveness increases with the employment spell. Hence, workers may have become more active in proposing a collusion with firms that he quits, pretending a firing and then having access to the fund. So if there is a
correspondence between the three- to six-month employment spell and the
time at which the firm became reluctant, and between longer employment
spells and the time at which worker tries the collusion, the results should be
those presented.

Appendix A
The Complete Derivation of the Structural Model
for Labor Demand Shown in Section 5.2.1
In order to obtain an explicit solution to this problem of maximization, we
mentioned the introduction of a series of simplifying assumptions. These
assumptions are described below.
First, we assume that the revenue function is separable in the following
sense:
R(ni (t), pi (t), (t), i (t))  F(ni (t), 1(t))  [G(pi(t),  2(t))  i (t)]ni (t)
Under this assumption, the Euler equation associated with maximizing
equation (1) is given by24
Fn (ni (t), 1(t))  G(pi (t),  2(t))   i (t)  (t)wi (t)  C(ni (t), (t))
 Et{C(ni (t  1), (t  1))}  0.
We further simplify this model by assuming that the revenue function is
linear-quadratic and the adjustment cost is quadratic; that is, we assume
that
12

F(ni (t), 1(t)) 

11

(t)ni (t)

(t)
ni (t) 2
2

24. We use Fn and C to denote the derivatives of the F and ct functions in relation to their
first arguments.
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and
(t)
(ni (t)) 2,
2

C(ni (t), (t)) 
where
1(t)  (

11

(t),

12

(t)).

Furthermore, we assume that all firms in the same sector undergo the
same price of inputs. As a result,
m

G(pi (t),  2 (t))  ∑ ϕs(t)Iis ,
s1

where Iis indicates whether firm i belongs to sector s, that is, Iis  1 if firm i
belongs to sector s and Iis  0 otherwise. Under these additional assumptions the Euler equation becomes





m

11

(t)  i (t)  ∑ ϕs(t)Iis  (t)wi (t) 
s1

12

(t)ni (t)  (t)ni (t)

  (t){Et [ni (t  1)]  ni (t)}  0.
Under the assumption that parameters
and that
Et



12

(t) and (t) are time invariant



m

(t  1)  i (t  1)  ∑ ϕs (t  1)Iis  (t  1)wi (t  1)

11

s1







m

(t)  i (t)  ∑ ϕs(t)Iis  (t)wi (t) ,

11

s1

the solution of this equation is given by
ni (t)  ni (t  1) 

(1  )
12



m

as mentioned in section 5.2.1, where
12



(t)  i (t)  ∑ ϕs (t)Iis  (t)wi (t)

11

s1

is implicitly defined by

 (1  )(1   ) .
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Appendix B
Aggregate Hazard Rates and Transition Intensities Based
on Employment Surveys, Steady-State Assumption, and
Stochastic Independence of Employment and
Unemployment Spells
Let pt (d, u) represent the probability that a worker, whose previous job
lasted d months and who is unemployed at time t for u months, will not
leave the unemployment pool next month. Then, at each moment in time
t, the number of unemployed workers whose previous jobs last d months,
Ut(d ), is given by
t



 p (d, r  s).

Ut(d )  ∑ Ms(d )
s

t1

r

rs

The steady state assumption implies that the time subscripts are not relevant. Thus, in particular, this equation can be rewritten as






∑  p(d, r  s)

U(d )  M(d )

s

rs

.

Moreover, the stochastic independence of the duration of the employment and unemployment spells implies that
p(d, r  s)  (r  s).
Therefore,


U(d )  M(d ) ∑



s




rs

  ΛM(d ),

(r  s

where


Λ∑



s




rs

.

(r  s

Hence, we have established the useful result that at each moment in time
the number of unemployed workers whose previous jobs lasted d months,
Ut (d ), is proportional to the number of employment spells of duration d
ending at time t, Mt (d ).
From steady-state assumption it is possible to write the hazard rate as a
function of the separations as shown in the following expression:
ht(d ) 

Mt (d )
Mt (d )


Nt (d )
Nt (0)  ∑d1
s0 Mt (s)





Mt (d )

∑


sd

Mt (s)

,

where we used the assumption that all employment spells have finite duration to obtain that limd→Nt (d )  0, which implies in
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Nt (0)  ∑ Mt (s).
s0

Therefore, the hazard rate can be obtained from the data on unemployed
workers by
Mt (d )

ht (d ) 

∑


sd

Ut (d )



Mt (s)

∑


sd

Ut (s)

.

If it is also assumed that the duration of the unemployment spell is independent of whether the previous employment spell ended by a quit or dismissal, then the transition intensities could also be obtained from data on
unemployment workers by
U qt (d )
qt (d ) 
∑ sd U qt (s)
and
lt (d ) 

U 1t (d )

∑


sd

U 1t (s)

,

where U qt (d ) is the number of unemployed workers at time t whose previous job lasted d months and ended in a quit, and U lt (d ) is the number of unemployed workers at time t whose previous jobs lasted d months and ended
in a dismissal.
We take similar steps to write the aggregate hazard rates that can be written as
i1
Mt (s)
∑dsd
i
Hti  di1

∑ sdi ∑ rs Mt(r)
to the extent that

∑
∑

di1
sdi

Mt(s)


sdi

Mt(s)

is very small.
di1



∑ ∑ M (r) ≈ (d
t

i1



 di )

sdi r1



∑

Mt (s) 

sdi1

1
2

di1

∑ M (s)
t

sdi



That allows us to simplify the expression for the aggregates hazard rate to

Hti ≈

1
(di1  di )

∑


sdi1

∑

Mt (s) 

di
sdi

1
2

∑

Mt (s)
.
di1
sdi

Mt (s)
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Considering that
Ut (d )  ΛM(d ),
the aggregated hazard rate can be approximated by the following equation:
1
Hti ≈

(di1  di )

∑


sdi

Ut (s) 

∑

di1
sdi

1
2

∑

U lt (s)

di1
sdi

Ut (s)
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