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Abstract

The main concern of this thesis is to investigate several aspects of the informal
sector in Brazil. First, it aims to establish and analyze in depth some stylized facts
such as the increase in the size of the informal sector during the 1980’s and the
1990’s and the fall in the wage gap between formal and informal workers in the
mid-1990’s. Second, it tests whether informal sector workers queue for formal jobs.
Third, it analyses the effect of policy changes on the informal sector. In this regard,
it investigates the impact of the trade liberalisation process of the early 1990’s on the
proportion of informal workers and on the wage gap between formal and informal
workers, and the impact of minimum wage hikes on the transitions to and from both
the formal and informal sectors.

As for the main results we find that: 1) Informal sector workers queue for formal
jobs and that non-white, female, less educated, "new entrants” and former informal
workers are the groups with the lower probability of being chosen from the queue for
formal jobs; 2) the fall in the wage gap between registered and non-registered workers
in the manufacturing sector was affected by trade-related variables, particularly, by
the import penetration ratio. However, we do not find robust evidence that trade
liberalization had a substantial impact on the fall in the proportion of registered
Workers; 3) there were no disemployment effects of the minimum wage in the 1980’s,
but there were some disemployment effects in the 1990’s for both formal and informal
sector workers. However, we find no strong evidence that minimum wage hikes led
to transitions from formal to informal sector or to self-employment either in the
1980’s or in the 1990’s.
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Chapter 1

Introduction

1.1 Motivation

Brazil had 36 million private sector wage workers above the age of 10 years in 1999
Out of that, 14 million were in the informal sector, i.e, their job contract was not
registered in their work card. The main concern of this thesis is to investigate
several aspects of the informal (non-registered) sector in Brazil. First, it aims to
establish and analyze in depth some stylized facts such as the increase in the size
of the informal sector during the 1980’s and the 1990’s and the fall in the wage gap
between formal and informal workers in the mid-1990’s. Second, it tests whether
informal workers queue for formal jobs. Third, it analyses the effect of policy changes
on the informal sector. This is an issue that has not received much attention in
the literature. In this regard, it investigates the impact of the trade liberalisation
process of the early 1990’s on the proportion of informal workers and on the wage
gap between formal and informal workers, and the impact of minimum wage hikes on
the transitions from formal and informal sectors to disemployment and from formal
to the informal sector.

The size of the informal sector in Brazil - almost 40% of wage workers - is in
itself something that demands an explanation. This figure means that a sizable
portion of workers are not entitled to benefits such as unemployment insurance and
do not contribute to social security. This is both a social and a fiscal problem in
a country that has been struggling to replicate the high growth rates witnessed
until the 1970’s. The challenge is to revive growth without falling back in the

1This is the aggregate figure for the whole country (except the rural North region) and excludes
public sector wage workers (4.9 million), self-employed workers (16.8 million) and domestic workers
(5.9 million). This data is published by the National Statistics Office, IBGE - Instituto Brasileiro
de Geografia e Estatisticas. Website: http://www.ibge.gov.br/.
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hyper-inflationary process that made it impossible to grow in a consistent basis
from the early 1980’s until middle 1990’s, the so-called lost decade. The proportion
of the informal sector increased 10% during these 15 years. It did so even in the
manufacturing sector in which it used to be relatively unimportant?. Paradoxically,
the wage gap between formal and informal workers also decreased between 1981 and
1999. Most of the reduction in the wage gap occurred after the market-oriented
reforms (e.g. privatization, trade liberalisation, deregulation) of the early 1990’s
and after the enactment of the new Federal Constitution of 19883, It is true that
there were some episodical reductions in the wage gap (e.g. 1986 and 1990), but it
was only from 1992 onwards that this reduction was not significantly reversed by
changes in the business cycle or by the melting down of price and wage controls
of unorthodox stabilization plans. The reduction in the wage gap between formal
and informal workers helped to reduce slightly wage inequality, but the latter is
still extremely high when compared to other similar countries*. Furthermore, the
wage package of formal workers contains, besides the mandatory benefit associated
with the registration, several fringe benefits that are not readily accessible to non-
registered workers (e.g. transport and food vouchers), so that the actual inequality is
likely to be higher than the one reported in the estimates. The productive attributes
of non-registered workers improved over this period, and this fact can explain part of
the wage gap reduction, but not all of it. Another interesting change that occurred
during this period was the fact that non-registered workers became over-represented
among the minimum wage earners. In addition to that, there is also some evidence
that their wage increases were linked to minimum wage hikes.

The changes and stylised facts highlighted above raise some questions that we
will try to answer in this thesis. Is it the case that 40% of wage workers choose to
join the informal sector because they have comparative advantage in that sector? If
so, how do we explain that when asked whether or not they would accept a formal

job offer, 70% of the informal workers say “yes”?® A switching regression model

2Many commentators argue that the fall in the proportion of workers in manufacturing industry
and the increase in the proportion of workers in the service industry are the main culprit for the
increase in the proportion of informal workers. However, as shown in Chapter 2 and 3 of this
Thesis and in Ramos (2002), the proportion of informal workers increased within the manufacturing
sector, so that changes in the sectoral structure of employment cannot be entirely responsible for
this phenomenon.

3The New Constitution created several new rights to formal workers and reduced the maximum
workweek.

4 According to the 2002 World Development Report published by the World Bank, Brazil Gini’s
index of 0.61 is among the highest in the world, comparable to Central African Republic (0.62),
Sierra Leone (0.63) and Nicaragua (0.61), and well above Argentina (0.45) and Mexico (0.51).

5See Pero and Urani (1994) and Chapter 3 of this thesis.
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that takes into account the two decision process that determine the formal status of
workers should be modelled in order to have a clear picture of the sector allocation
process. Hence, the decision to join the queue for formal sector job and the decision
of hiring a worker from that queue and the correlation between the unobservable
of these two processes could offer a better understanding on which type of workers
profit from getting a formal job.

As for the increase in the size of the informal sector and the fall in the wage gap
between formal and informal workers, one could ask whether trade liberalisation had
any causal relationship with there phenomena given the timing of those changes?
Did the trade liberalisation process curb the rents of the formal sector workers in
the protected sectors? Did such process have a spillover effect on the rest of the
economy? If not, did the tradable sector experienced a fall in the wage premium of
registered workers more pronounced than the non-tradable sector?

Another hypothesis usually raised in the literature to explain the surge and
expansion of the informal sector is the existence of a binding minimum wage. Were
the increases in the minimum wages observed after the Plano Real responsible for
the displacement of workers from the formal sector? Was the indexation of informal
sector wages to minimum wage hikes responsible for the compression in the wage
gap between formal and informal sectors?

At this point it is necessary to clarify the concept of informal sector we will be
using. Throughout this thesis we will be referring to the informal sector as the set of
workers whose contract is not registered in his/her work-card (carteira de trabalho).
According to the Brazilian legislation, registered workers are the ones whose labour
contract is registered on their work-card. This registration entitles them to several
wage and non-wage benefits such as 30 days of paid holiday per year, contribution for
social security, right to request unemployment benefit in case of dismissal, monetary
compensation if dismissed without a fair cause, maternity and paternity paid leave
and so on. Differently, non-registered workers have informal contracts, which are
illegal and not registered in their work-card; in general any benefit such as paid
holiday must be agreed with the employer on a case-by-case basis. Moreover, non-
registered workers do not have access to any of the government-administered benefits
related to the labour market, such as unemployment benefit and severance payment.

It is important not to confound this classification with the ILO or ILO-related
definitions of the informal sector. In general, these definitions comprise non-professional
self-employed, employers and employees in small firms with cut points varying from
5 to 15 employees and non-paid workers [Maloney (1997), Gong et al. (2000)].

Our classification of registered and non-registered workers is an institutional one,
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in which employers avoid some sort of regulation, in this case, compliance with
the labour code. Other possible definitions in the institutional framework are: the
lack of contribution for social security as in Verry and Araujo (1996) or working
in the underground economy. We prefer the registered/non-registered classification
because it allows us to concentrate on the labour market strictly defined, i.e., on
employees who work for a firm and receive monetary payment.

Another necessary clarification is the exclusion of self-employment of the analy-
sis. This group of workers has also increased over time, but despite recognizing that
ideally the process of occupational choice should take this sector into account, we
decide not to analyse it for three reasons. First, factors such as managerial ability
and entrepreneurial talent play a crucial role in the sector allocation decision of
self-employed and small-firms owners (Yamada, 1996), therefore, focusing on a sam-
ple of employees should reduce possible selectivity problems®. Second, it is widely
recognised the difficulties in comparing wages of employees and earnings from self-
employed and employers that, in general, contain more than their net remuneration,
including also the remuneration of capital. Third, it would be hard to separate out

the typical self-employed from liberal professionals on the data used on this thesis.

1.2 Layout of the Thesis

This thesis is structured as follows. In Chapter 2 we review the literature on the in-
formal sector in developing countries and analyse some stylised facts on the informal
sector in Brazil. The first part of this chapter describes the different approaches to
the informal sector and how the concept of an informal sector has been dealt with
theoretically. It highlights the role of efficiency-wage models in its shirking version
and firm heterogeneity in order to explain the wage differential between formal and
informal workers. It also reviews the empirical literature for developing countries
with emphasis on the way selectivity issues were handled when assessing the wage
differential between formal and informal workers. The second part of the chapter
deals with the stylized facts that we have mentioned in this introduction. It shows
the evolution of the informal sector during the 1980’s and the 1990’s, it analyses
the changes in the employment structure and it investigates the determinants of the
changes in the wage differential and in the wage inequality for all employees and for

the subsample of formal and informal workers, separately. Special emphasis is given

6Even in Chapter 3 when we deal with selectivity issues the inclusion of an additional sector
would make the estimation procedure much more complicated, especially in a context of a bivariate
probit with sample selection
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to the role of the fall in the wage gap in curbing wage inequality.

In Chapter 3 we investigate the existence of a job queue for formal (registered)
jobs in an endogenous switching regression framework. This approach aims at cor-
rectly specifying the allocation process in the presence of queuing and getting unbi-
ased estimates of the wage equation for both formal and informal sectors in order to
evaluate the role of wage differential in determining sector allocation. We estimate
three types of bivariate probit specifications in order to evaluate the sensitivity of
the results to different assumptions about the sector allocation process. In partic-
ular, we assess the sensitivity of the job queue estimates to the usual assumption
of partial observability using subjective questions on the desire of informal (non-
registered) workers to switch to a formal job. We find strong evidence that informal
workers queue for formal jobs and that non-white, female, less educated, “new en-
trants” and former informal workers are the groups with the lower probability of
being chosen from the queue for formal jobs conditional on being in the queue. We
also find that wage differential has a major role in the decision to join the queue.
Robustness checks on the bivariate specifications indicate that the bivariate probit
with sample selection, that exploits the subjective question about the desire to move
to the informal sector, is much less sensitive to changes in specification.

In Chapter 4, we assess whether or not the trade liberalisation process in Brazil
had any effect both on the reduction in the wage differential between registered
and non-registered workers and on the increase in the proportion of non-registered
workers. We discuss the channels through which trade liberalisation could affect
these two variables and put forward three empirical approaches to test the existence
of any correlation between them. Our results suggest that the fall in the wage
gap between registered and non-registered workers within the manufacturing sector
was affected by trade-related variables, particularly by the import penetration ratio.
However, we do not find robust evidence that trade liberalisation had a substantial
effect on the fall in the proportion of registered workers.

In Chapter 5, we investigate the effect of the minimum wage on employment tran-
sitions for both formal and informal sector workers. We estimate the probability of
becoming non-employed (unemployed or out of the labour force) and the probabil-
ity of moving to the informal sector” after minimum wage hikes. We estimate these
effects separately for periods with high and low inflation to assess how agents react
to minimum wage hikes under different inflationary expectations, particularly under
different degrees of wage indexation in the formal and informal sectors. Workers

affected by minimum wage increases are compared with similar workers further up

"In this latter case, we investigate the transition only for formal sector workers.
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the wage distribution. In order to control for heterogeneity between the treated
minimum wage workers and the control groups we use a difference-in-difference ap-
proach that compares treated and control groups in periods with a nominal increase
in the minimum wage with periods with no increase. In this last case the control
and treated groups are defined as if there had been an increase in the minimum
wage (pseudo-experiment). This strategy is applied in a parametric way via probit
estimates and also in a nonparametric way using different propensity score matching
methods. We also experiment with different control groups due to the possible spill-
over effect (mainly for multiple of minimum wage earners) triggered by the strong
wage indexation observed during the 1980’s. Our results suggest that there were
no disemployment effects of the minimum wage in the 1980’s, but there were some
disemployment effects in the 1990’s for both formal and informal sector workers.
However, we find no strong evidence that minimum wage hikes led to transitions
from the formal to the informal sector or to self-employment either in the 1980’s or
in the 1990’s.

Chapter 6 summarizes the results of the previous chapters and discusses some
of the implications of results for public policy and ideas for future research on these
topics.
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Chapter 2

Survey of the Literature and Some
Stylised Facts of the Informal

Sector in Brazil

2.1 The Literature on Informal Sector in Devel-
oping Countries

As in most developing countries, the Brazilian labour market is characterized by
sharp differences in the way its citizens are linked to it. This contrast is usually
called “segmentation” or “dualism” and may refer among other factors to differences
between the modern formal sector and the traditional urban sector, to differences
between small and large firms, and to the wage differential between workers in the
formal and in the informal sectors.

The first typology derives directly from the work of Fields (1975) — in the tra-
dition of the development economics field — and treats the urban traditional sector
or the “murky” sector as a buffer for unemployed workers who migrate from rural
areas attracted by job opportunities in the urban formal labour market. The low
unemployment rate observed in developing countries would be due to the fact that
workers would stay in the “murky sector” while looking for job in the formal sec-
tor (queuing for it). The “murky sector” is comprised, according to this view, by
small business that employ low skilled workers since formal employers prefer more
educated workers.

The second approach challenges Fields’s view of the informal sector as a “waiting
stage” and sees the informal sector as the lower end of the distribution of firms in

developing countries. This view was born by the ILO (1972) report on Kenya and it

20



rejects the idea of the urban informal sector as a “waiting stage” to access a “good”
formal job. It regards the informal sector as a permanent source of employment and
income. This small-scale or technological-based definition of the informal sector led
to the definition of informal sector for purposes of quantification as being comprised
of self-employed workers, and employers, employees and non-remunerated workers
working in firms with less than a determined employment threshold that, in general,
varies from 5 to 15.

The third approach is concerned about the wage differential between workers
with similar productive characteristics but allocated in different sectors. Actually,
this approach can be traced back to the literature on dual labour market in developed
economies that tried to provide evidence that similar workers in different sectors are
paid differently, so that the labour market could not be characterized as perfectly
competitive. This theory, whose origin dates back to the work of Doeringer and
Piore (1971), was afterwards embraced by the different theories of efficiency wages,
so that their concept of primary and secondary labour market could be laid on a
solid microeconomic basis. Of course, several explanations for the wage differential
between individuals with similar productive characteristics are possible within the
competitive framework such as compensating differentials, but the bulk of empirical
evidence is not consistent with such hypotheses’. However, most of these earlier
findings were challenged because they did not take into account unobserved hetero-
geneity among workers that might lead them to be more productive in one sector
than in the other. Heckman and Sedlacek (1985), Heckman and Hotz (1986) and
Magnac (1991) argue that the sector choice of a worker is based on his/her compar-
ative advantage. A worker chooses to work in the sector in which he/she is more
productive and hence where he/she is able to command a higher wage. This alloca-
tion process affects the comparison between wage equations from different sectors,
since workers found in each sector are not randomly drawn from the population.
Former empirical studies based on the comparison of two (or more) different wage
equations that do not take into account the allocation process were plagued with
selectivity bias?.

The three approaches presented above are not mutually exclusive. Several models
blend elements of these three approaches to explain how the formal-informal sector
dichotomy arises. Esfahani and Salehii-Isfahani (1989) build an efficiency wage

model in its shirking version that encompasses characteristics of the three approaches

1See for instance Krueger and Summers (1987) and the chapter 5 of Saint-Paul (1997) for a
review of these studies.

2See Dickens and Lang (1985) for an attempt to overcome this criticism and Heckman and Hotz
(1986) for a critique of that attempt.
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described above. In their model, technological dualism is related to the dichotomy
between formal (large firms) and informal (small firms) and it leads to differences in
the observability of effort by employers in different sectors. It is assumed that effort
is less observable in the formal than in the informal sector, so that workers in small
(informal) firms who are perfectly monitored are paid competitive wages, whereas
workers in large (formal) firms who are not perfectly monitored are paid efficiency
wages. Thus segmentation is generated due to both the cost of monitoring workers
and technological dualism. Nevertheless, the wage differential between formal and
informal sectors in this model is reduced to a “size” effect on wages. Rauch (1991)
builds a model where the formal-informal sector dualism in the labour market is
integrated with size dualism via the hypothesis that the minimum wage is only
enforced on firms larger than a certain size. The size gap between formal and
informal sector firms varies with the wage differential between formal and informal
sector workers, which increases with hikes in the minimum wage. In this same
vein, Fortin et al. (1997) build a model where formal-informal sector dualism arises
endogenously due to firms’ heterogeneity and to the assumption that the marginal
cost of tax and regulation evasion (e.g. not paying the minimum wage or other
mandatory contributions) increases with the size of the firm. This model is also
compatible with discontinuity in the size distribution of firms (the so-called missing
middle) and with “waiting unemployment” as in Field’s model.

These models are interesting in the sense that they offer a benchmark to under-
stand the relationship between several characteristics of the informal sector and how
changes in policies can affect the size of the informal sector and the wage differen-
tial between workers. However, the empirical literature has emphasized the wage
differential studies and we are not aware of many papers that try to assess the effect
of changes in policies® (e.g. labour law reform, trade liberalisation and minimum
wage hikes) on the size of the informal sector or on the wage differential between
formal-informal sector workers.

In Table 2.1, we summarize some of the results of selected papers, emphasizing
the way they define the informal sector, the methodology used and the key findings.
Heckman and Hotz (1986) investigate the hypothesis of segmentation in Panama.
Assessing whether low-wage workers have a lower return to education than high
wage workers, as predicted by the segmentation hypothesis, they found the opposite

result, i.e, if there is any segmentation in the Panamanian labour market, it would

3Fortin et al. (1997) build in their paper a computable general equilibrium (CGE) model for
Cameroon in order to simulate the effect of several reforms of the tax and regulation system on
the informal sector. They find that an increase in the tax rate on profits, in the payroll tax, and
in the government set wage rate increase the size of the informal sector.
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favour low-wage workers. Even after re-estimating the model with the correction for
the “sector-allocation choice”, the results still indicate the presence of this “reverse”
segmentation. Nevertheless, Heckman and Hotz were not convinced that the avail-
able tests would be enough to characterize the presence of segmentation. Among the
reasons for this disbelief is the possibility of mispecification of the wage equation.
The mispecification would lead to the rejection of equality of the parameters of the
wage equations for the two groups even in the absence of segmentation. The main
effect of Heckman’s work in this area was to lead most of the subsequent research
to adjust the estimation of the wage equation to tackle selectivity issues. For this
reason most of the studies that investigate the hypothesis of segmentation against
the hypothesis of comparative advantage in the sector allocation choice concentrate
their analysis on sign of the Inverse Mills Ratio or on the correlation (p) between
unobservables in the wage equation and unobservables in the “choice” equation. A
positive correlation between the unobservables of the two equations would imply
that workers selected themselves into formal and informal sector according to their
comparative advantages.

The lack of pattern in the way the informal sector is defined across studies makes
it difficult to compare the findings reported in Table 2.1. Some studies are worried
basically about self-employment, others about unregulated (non-registered) workers,
and others follow the ILO definition or some modification of that. Most studies use
2-step Heckman selection and try to correct the wage equation in order to properly
evaluate the wage differential. However, not many go beyond the second step to
investigate the role of wage differential in a structural framework as in a switching
regression model*. In general, they only report the reduced form ‘choice equation’
and the wage equations corrected for selectivity.

One interesting point is that some studies try to disentangle the hypothesis of
comparative advantages from the hypothesis of managerial abilities. The idea is
that self-employed workers should be positively self-selected because they have a
special talent for business, while the same would not necessarily hold for wage work-
ers regardless of their registered status (Yamada, 1996). Comparative advantage
hypothesis would prevail only if we could not reject positive selection for all types
of workers involved in the estimation process.

In the case of Brazil, very few studies have tried to control for selectivity bias

while estimating the wage differential between formal and informal workers. Carneiro

4See Chapter 3 for a more complete discussion of this point.
5The reduce form ‘choice equation’ can be estimated as a probit, a logit or even a multinominal
logit in the case of more than two sectors, e.g, Yamada (1996).
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Study Country Definition Methodology Key Findings

Blau (1985) Malaysia Self-cmployed 2-step Heckman se- | Negative sclection in rural
lection Model areas and positive sclection

in urban arcas.

Heckman and Hotz (1986) | Panama Low income work- | 2-stcp Heckman se- | Reverse segmentation.
ers lection Model

Gindling (1991) Costa Rica { Unprotected 2-step Heckman | There is segmentation: em-
workers (wage | sclection Modecl | ployer’s decision.
employces and | (multinomial logit)
self-employed)

Barros ct al. (1992) Brazil Non-registered Mobility Analysis Movers to informal scctor
and self-employed lose, movers to formal scc-
workers (scpa- tor gain.
rately)

Yamada (1996) Peru Self-cmployed 3-step Heckman se- | Positive  sclection  for
lection Model (cn- | self-employed (managcrial
dogenous switching | ability) and negative sc-
regression modcl) lection for non-registered

wagc workers.

Funkhouser (1997) Guatcmala | Workers in small | 2-step Heckman se- | Positive selection for both
firms (5 employces | lection Modcl formal and informal work-
or less) ers .

Marcoullicr ct al. (1997) Peru, Mex- | Workers in small | 2-step Heckman se- | Salvadorans and Mexican

ico and El | firms (4 employ- | lection Model men:  positive sclection
Salvador ecs or less) and into the informal scctor.
non-profcssional No sclection in Peru. Neg-
sclf-employed. ative sclection for Mexican

women.

Maloney (1999) Mexico Workers and own- | Mobility analysis No scgmentation.  Wage
ers of small firms diffcrential is not a good
(16 cmployces or test for segmentation.
lcss)

Saavedra and  Chong | Peru Non-registered 2-step Heckman se- | Positive sclection of non-

(1999) and informal | lection Model registered workers.
sclf-cmploycd
(scparatcly)

Gong ct al. (2000) Mexico Workers in small | Mobility Analysis Movers to informal scctor
firms (16 employ- lose, movers to formal sec-
ecs or lcss) tor gain.

Carnciro  and Henley | Brazil Non-registered 3-stcp Heckman se- | Positive selection for non-

(2001) workers lection Model (en- | registered workers and neg-
dogenous switching | ative sclection for regis-
regression modcl) tered workers.

Gong and Van Socst (2002) [ Mexico Picce-workers and | Mobility Analysis No  segmentation for

sclf-employed low-educated, but scgmen-
tation for high-educated
workers. Probability of
formal job incrcases with
wagc differential.

Tannuri-Pianto and Pianto | Brazil Non-registered 2-step Heckman se- | Positive sclection for non-

(2002) workers lection Model registercd workers and neg-

ative sclection for regis-
tered workers. Probability
of formal job incrcases with
wagc differential.

Pratap and Quintin (2003) | Argentina Non-registered Propensity  Score | No Evidence of Scgmenta-
workers Matching tion.

Table 2.1: Summary of Studies on Formal x Informal Wage Differential and Seg-

mentation

24




and Henley (2001) estimate an endogenous switching regression model for informal
(non-registered) and formal (registered) workers and find evidence that informal sec-
tor workers allocate themselves into this sector due to comparative advantages, i.e.,
the more likely the individual is to choose the informal sector, the higher his/her ex-
pected wage in that sector is. However, they fail to find this comparative advantage
result for formal sector workers. Tannuri-Pianto and Pianto (2002) use a quantile
regression framework and find that comparative advantages - i.e. unobservables
that lead to selection into the informal sector have a positive effect on earnings -
play an important role in the case of informal sectors workers at the bottom of the
distribution, whereas at the top of the distribution the effect is negative. Similarly
to Carneiro and Henley (2001), they find that unobservables that make formal (reg-
istered) sector workers more likely to join the formal sector lead them to earn less
than what would be expected based on their observed characteristics, i.e, they do
not select themselves into formal jobs due to comparative advantages. They also
show that the earnings gap favouring formal sector workers in the bottom quantile
of the distribution is higher than at the top and cannot be explained only by differ-
ences 1n attributes. Differently, the gap at the top of the distribution is mostly due
to differences in attributes®.

One of the main criticisms of the cross-section studies on segmentation based
on the analysis of the coefficient of the Inverse Mills ratio is that they usually
rely on somewhat disputable exclusion restrictions in order to identify the sector
allocation and wage equations separately’. Some authors have argued that the
question of barriers to mobility into the formal sector appears to be an alternative
way to settle the controversy on segmentation®. The studies surveyed by Behrman
(1999) show that despite the relative high mobility between the two sectors, those
who move from the informal sector to the formal sector have higher wage gains
than the ones who move in the opposite direction. Gong et al. (2000) find that
the probability of formal sector employment in Mexico increases with education
level and that informal sector jobs are held by those with low family income, who
cannot afford not to work at all. Differently, Maloney (1997) argues that the pro-
cyclical feature of the informal urban sector in Mexico makes it hard to affirm

that it behaves as a “cushion” for bad times as stated by the traditional view of

6These results are in sharp contrast with the studies of Gong and Van Soest (2002) for Mexico
and Pratap and Quintin (2003) for Argentina, that found no evidence of segmentation.

" Another criticisms refer to the assumption of the normality of the residuals in the participation
equation and to the difficulty in measuring earnings in the informal sector, particularly, when it
includes the self-employed and small employers.

8See Maloney (1997) and Maloney (1999).
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segmentation in developing countries. Moreover, mobility patterns do not suggest a
rigid labour market or one segmented along the formal/informal division (Maloney,
1999). Also using panel data for Mexico, Gong and Van Soest (2002) estimate a
dynamic multinomial logit model with random effects for the choice of the sector,
and two linear dynamic random effect equations for the wages in the two sectors.
They find that the probability of formal sector employment strongly increases with
wage differential. Their findings also suggest that for the lower educated workers,
the dualistic view of the labour market is not a good description, since they would
command a higher wage in the informal sector than in the formal sector. However,
the most educated would command higher wages in the formal sector. In the case of
Brazil, Barros et al. (1992) consider the mobility among three occupational states:
registered (formal), non-registered (informal) and self-employed, and conclude that
there is segmentation in the Brazilian labour market. Transitions to the registered
sector always mean wage gains, whereas transitions from the registered sector to the
non-registered sector or to self-employment always mean wage losses.

Pratap and Quintin (2003) estimations differ from the other studies because
they do not correct wage equations for selectivity bias, on the contrary, they assume
that all selection is controlled for using observables. They apply propensity score
matching techniques in order to assess the wage differential between formal and
informal workers in Argentina®. Their aim is to tackle the second source of bias
in the wage differential studies as highlighted by Heckman and Hotz (1986): the
assumption that the wage equation in correctly specified. They do not find any

evidence of segmentation between formal and informal sectors in Argentina.

2.2 Formal and Informal Sector in Brazil: Some

Stylized Facts

The literature on the informal sector in Brazil has basically three approaches. The
first considers the informal sector as comprised of self-employed and small firm work-
ers, the second considers informal sector as workers whose labour contract does not
respect the labour code (non-registered), and the third puts together self-employed
and non-registered workers. In this thesis we treat as informal sector only the second
group. For this reason, we use the term registered and non-registered as synonymous

with formal and informal sectors. In this section we will give an overview of what

9Informal workers are defined in their paper as workers who do not have access to some manda-
tory benefits.

26



happened to these two groups of workers during the 1980’s'° and 1990’s, in order to
set the scene for the other three chapters of this thesis.

2.2.1 Data

The data used in this chapter come from the Annual Household Survey (PNAD —
Pesquisa Nacional de Amostragem Domiciliar) carried out by the Brazilian Statis-
tics Office (IBGE - Instituto Brasileiro de Geografia e Estatisticas). We use data
from 1981 to 1990, 1992, 1993 and from 1995 to 1999. There is no data for years
when the national census is carried out, such as 1991, and in 1994 the survey was
not conducted due to lack of funds. The representative sample consists of around
100.000 households covering the whole country with the exception of North rural
area (Amazon area).

The main difficulty in working with the whole series of the PNAD is to filter the
sample in order to disentangle non-registered workers from public (civil and military)
servants for the period 1981 to 1988. As public servants do not have a registered
work-card, they were classified as non-registered workers in the earlier surveys. Such
problem did not happen in the surveys from 1989 onwards, because the individuals
were directly asked whether they were public servants or not. In order to overcome
this difficulty we filter possible public servants using the information on the worker’s
occupation and industry affiliation. To keep the consistency of the procedure, we
ignored the actual information on the registration status available for the period
1989 to 1999 and applied the same filter we used for the 1981 to 1988 period.

2.2.2 Some Descriptive Statistics

One of the distinguishing features of the Brazilian labour market is the existence of
a large number of workers whose job contract is not regulated by the legal labour

code, i.e, they do not have a “signed WOI‘k—CaI‘d”H. These contracts are informal
7 ? y g
12

3

and illegal but make up something around 40% of the “wage workers”!* and seem
to have increased since the early 1990’s.

Table 2.2 shows the mean and the standard deviation for several variables sep-

10For an excellent analysis of the changes in the informal sector - understood as self-employed
plus non-registered workers - during the 1980’s see Barros et al. (1993).

11The possession of a "signed work-card” (registration) gives workers several rights in terms of
access to job-related public funds (e.g. unemployment benefit) and also to legally mandatory fringe
benefits (e.g. paid vacations).

12\Wage workers means remunerated employees.
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arately for registered and non-registered workers'® in three selected years: 1981,
1990 and 1999. Non-registered workers are more likely to be younger and less ed-
ucated than registered workers, but these differences between the two groups have
decreased over time, particularly, in relation to education. The average age of non-
registered workers was 30(28) years in 1999(1981), whereas the registered average
age was 33(31) years and the average years of schooling for non-registered work-
ers was 5.9(3.1) and for registered, 7.8(6.2). Registered workers earned more than
non-registered workers, but the gap narrowed considerably during the 1990’s. The
two groups used to work similar hours in 1981 and 1990, but in 1999 non-registered
workers worked fewer hours than registered workers. However, the standard devia-
tion of the working hours was much higher for non-registered workers. The presence
of women increased in both groups, particularly, among the non-registered: in 1999
they represented 50% of the total non-registered workers. The regional distribution
of the two groups remained quite stable over this period. Non-registered workers,
however, seem to be over-represented in the Northeast.

The participation of the agricultural sector as a proportion of registered workers
increased a lot between 1981 and 1999, while its participation in the non-registered
sector (which was the largest in 1981) decreased!*. Surprisingly, the manufactur-
ing and the productive service sectors increased their participation in the pool of
non-registered workers and reduced it in the pool of registered. The retail sector,
the social services, and the lodging, food and other services expanded their partici-
pation among both registered and non-registered workers, whereas the constructing
sector squeezed their participation among registered and remained relatively con-
stant among non-registered. Despite being less prevalent in metropolitan areas, the
participation of non-registered workers in those areas increased during this period.
Differently, the participation of registered workers decreased in metropolitan areas.
It seems that there were two opposite movements in this period: the rural sector,
due to changes in agriculture, became less “informal”, and the urban sector, due to
the increase in informality in several sectors, became less “formal”.

Data about race, unionization, tenure!® and size of the firm were only available
in more recent surveys. White workers are predominant among registered workers,
whereas non-white workers are predominant among the non-registered. However,
the proportion of whites among non-registered workers increased from 1990 to 1999.

Non-registered workers were more likely to be employed by small firms. In 1990, only

13This sample excludes self-employed, non-remunerated workers, and public servants.

14The increase of the proportion of registered workers in the agriculture is due to the expansion
of the highly productive agribusiness in the rural sector, replacing the traditional farming practices.

15Tenure is defined as time (in years and months) in the current job.
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1981 1990 1999

non-registcred  registered | non-rcgistercd registered | non-registered registered

Years of schooling 3.07 6.17 3.82 6.87 5.85 7.78
(3.15) (4.12) (3.40) (4.16) (3.63) (3.86)
Gender (male=1) 0.65 0.72 0.63 0.68 0.49 0.61
(0.48) (0.45) (0.48) (0.47) (0.50) (0.49)
Age 28.01 31.06 28.28 31.86 30.26 32.87
: (13.96) (11.06) (13.83) (11.06) (12.68) (10.78)
Experience (ycars) 18.94* 18.89 18.46 18.99 18.40 19.08
(14.90) (12.62) (14.87) (12.58) (13.87) (12.33)
Log hourly wage (R$ -0.26 0.83 -0.36 0.60 0.04 0.67
Scpt. 1998)
(0.81) (0.85) (0.88) (0.91) (0.81) (0.76)
Hours 46.21 47.15 44.74 44.00 41.86 44.78
(13.62) (10.45) (13.32) (9.11) (15.00) (9.50)
Northcast 0.33 0.19 0.35 0.20 0.30 0.20
(0.47) (0.39) (0.48) (0.40) (0.46) (0.40)
North 0.06 0.06 0.08 0.07 0.08 0.04
(0.23) (0.24) (0.28) (0.26) (0.28) (0.20)
Southcast 0.35 0.45 0.30 0.44 0.34 0.43
(0.48) (0.50) (0.46) (0.50) (0.47) (0.50)
South 0.11 0.20 0.10 0.19 0.15 0.23
(0.32) (0.40) (0.30) (0.39) (0.36) (0.42)
Midwest 0.15 0.10 0.17 0.10 0.13 0.10
(0.35) (0.30) (0.37) (0.30) (0.34) (0.29)
Agriculturc 0.35 0.03 0.27 0.05 0.19 0.06
(0.48) (0.18) (0.45) (0.22) (0.39) (0.23)
Manufacturing 0.09 0.35 0.12 0.33 0.11 0.27
(0.29) (0.48) (0.32) (0.47) (0.31) (0.44)
Constructing 0.11* 0.11 0.09 0.07 0.10 0.05
(0.32) (0.31) (0.28) (0.25) (0.30) (0.22)
Rectail 0.08 0.14 0.10 0.16 0.11 0.17
(0.27) (0.35) (0.30) (0.37) (0.31) (0.37)
Lodging, food and 0.29 0.12 0.31 0.13 0.37 0.20
other services
(0.45) (0.32) (0.46) (0.33) (0.48) (0.40)
Productive services 0.05 0.19 0.06 0.19 0.08 0.16
(0.22) (0.39) (0.24) (0.39) (0.27) (0.37)
Social Services 0.03 0.07 0.05 0.08 0.04 0.10
(0.17) (0.25) (0.21) (0.27) (0.21) (0.30)
Metropolitan arca 0.31 0.63 0.30 0.55 0.43 0.55
(0.46) (0.48) (0.46) (0.50) (0.50) (0.50)
Race (white=1) 0.40 0.57 0.45 0.59
(0.49) (0.50) (0.50) (0.49)
Size (more than 10 = 0.25 0.81 0.21 0.69
1)
(0.43) (0.39) (0.41) (0.46)
Tenure (ycars) 2.96 4.79 3.12 4.78
(5.98) (6.02) (4.95) (5.63)
Union 0.02 0.24
(0.12) (0.43)
% carning less than mw 0.61 0.07 0.48 0.05 0.35 0.01
% carning thc mw 0.01 0.04 0.06 0.09 0.13 0.08
% earning morc than 0.39 0.90 0.47 0.86 0.53 0.91
mw
N 38895 61840 27506 41261 25885 37706

(*) Mcan of the variable is not statistically diffcrent between the two samples at 5% of significance

Table 2.2: Descriptive Statistics for Non-Registered and Registered Workers in Se-
lected Years (1981, 1990 and 1999)
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25% of non-registered workers worked in firms with more than 10 employees, this
figure was down to 21% in 1999. This contrasts with the sample of registered workers:
81% of which worked in firms with more than 10 employees in 1990, however, in
1999 only 69% were in this situation. Non-registered workers had less seniority than
registered workers and were extremely less likely to be unionized: only 2% of non-
registered workers were unionized, whereas 24% of registered workers were unionized
in 1999.

Overall non-registered workers have a significant disadvantage in terms of pro-
ductive attributes. They are less educated, more likely to be employed in smaller
firms and in low productivity sectors. They are also less likely to be unionized
and more prone to be discriminated against since female and non-white workers are
over-represented among them.

On the bottom of Table 2.2 we report the proportion of workers whose wage was
lower, equal and higher than the minimum wage. Non-registered workers exhibit
a high degree of non-compliance, however, non-compliance decreased considerably
during the period under investigation'®. At the same time, there was a rise in the
proportion of non-registered workers whose wages were equal to the minimum wage:
13% in 1999 compared to 1% in 1981'7.

Overall it seems that changes in the composition of the two groups between 1981
and 1990 may explain at least part of the fall in the wage differential between the
two groups. In the next subsections we will analyze the effects of these changes more
thoroughly.

2.2.3 Changes in Employment Structure during the 1980’s
and the 1990’s

In the 1980’s the proportion of registered workers in the occupied population fol-
lowed very closely the behaviour of the business cycle. During the recession of the
early 1980’s it decreased sharply, but after 1984 as the economy recovered, it slightly
increased. The recession of the early 1990’s led to another reduction in the propor-
tion of registered workers, but this time, even with the recovery of the economy after

1993, the proportion of registered workers did not react. In contrast, the propor-

16Notice that in 1999 the non-compliance among registered (non-registered) workers was down
to 1% (35%), compared to 7% (61%) in 1981.

"Employers caught not paying the minimum wage or other labour regulations are in general
fined and sued, however, this is not a common practice in the country. The high figures on non-
compliance with the minimum wage legislation in the 1980’s cannot be attributed to measurement
error. If any error like that was to be expected, it would be on reporting minimum wage earnings
since it has been used as an index for a long time.
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Figure 2.1: Proportion of Registered and Non-Registered Workers (in %) - 1981 -
1999

tion of non-registered had a counter-cyclical behaviour - as expected by the buffer
interpretation of the informal sector - during the early 1980’s, peaking in 1983 and
reaching its lowest level in 1990. After that, the proportion of non-registered workers
increased slightly and has remained rather constant since 1995'%.

The increase of the proportion of non-registered workers was more intense in the
non-agricultural industries. In fact, the agriculture industry experienced an increase
in the proportion of registered workers, in spite of its initial and still high level of
non-compliance (see Table 2.2). However, since the proportion of agricultural sector
jobs has decreased continuously over time, the aggregate figure is dominated by
the changes in the non-agricultural sector. Looking only at this latter group the
proportion of non-registered workers increased from 30% in 1981 to 40% in 1999
(see Figure 2.1), and the bulk!' of this increase was concentrated after 1990, just
after the country started the market-oriented reforms, such as the programmes of
privatization and the process of trade liberalisation.

While the proportion of non-registered workers increased, the raw wage gap be-

tween registered and non-registered workers fell between 1981 and 1999. As shown

18The increase in the number of self-employed seems to have accounted for the major part of the
decrease in the proportion of registered workers. However, as the reduction over the period was
higher for the proportion of registered workers than for non-registered workers, this led to a lower
proportion of registered workers in the pool of employees.

19We are not taking into consideration here the isolated peak observed in 1983 due to the severe
recession observed then.
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Figure 2.2: Wage Premium for Registered Workers - 1981 - 1999

in Figure 2.2, in 1981 the raw ratio of log real hourly-wage between registered and
non-registered workers was 1.08, but in 1999 it was down to 0.71 ?°. Many factors
may have triggered such decrease: composition effects (due to the improvement of
non-registered workers productive attributes in comparison to their registered coun-
terpart), higher returns to attributes in the non-registered sector due to changes in
the economic environment, and so on. In order to have a clear view of what happened
with the wage gap once one controls for the observable characteristics of workers and
firms, the following subsections will discuss the main results of a set of regressions
for registered and non-registered workers and present some decomposition exercises

for changes in average wages and changes in wage inequality.

20t is true that there is a major dip in 1986 and 1990, but this episodical movements can be
explained by the effect of two unorthodox plans: Plano Cruzado in 1986 and Plano Collor in 1990.
The Plano Cruzado froze wages and prices in February 1986. As wages and prices in the informal
sector are not easily controlled as wages and prices in the formal sector, the increase in the demand
for non-tradables observed in that period benefited informal workers both in terms of employment
and wages, leading to a sharp fall in the wage differential between formal and informal workers,
see Camargo and Ramos (1988) for a discussion of this point. As for the Plano Collor, the dip
was due to the recession that followed the freezing of assets that aimed to control inflation. The
recession curbed wage rises in the formal sector reducing the wage gap.
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2.2.4 Evolution of Wage Differential Between Registered

and Non-registered Workers

All regressions in this subsection are run for workers who worked at least 20 hours®
in the week immediately before the interview, had positive earnings, were not em-
ployed in farming activities, and were between 14 and 65 years?2. In order to check
different patterns of segmentation according to gender we run separate regressions
for men and women. In the same vein, wage equations for registered and non-
registered workers are run separately so that we can follow the evolution of the
gender wage gap and of the returns to skills for both groups.

The dependent variable in all specifications is the log of hourly real wage?® and
the regressors are group of years of schooling (illiterate — yosl, some primary -
yos2, complete primary and some elementary — yos3, complete elementary and some
secondary — yos4, complete secondary and some college — y0s5, and complete college
and post-graduation — y0s6)24; potential experience (age — yearsofschooling — 6);
potential experience squared; dummies for four regions; dummy for metropolitan
area and, when appropriated, dummies for gender; work-card (registration); size of
the firm, tenure and race.

To assess the consistency and accuracy of filter used to separate public servants
from non-registered workers we re-estimate the wage equations for the 1989-1999
period using the available information on the actual public servant status. The
parameter estimates are quite close to the ones yielded by the filtered data, but the
sample size turns out to be larger. This means that the filter underestimates the

number of both non-registered and registered workers. It classifies some registered

211 1982 workers working less than 20 hours corresponded to 1.5% of the full sample (registered
and non-registered), in 1999 it was up to 3.7%. Workers younger than 16 years old were 4.58%
among employees working less than 20 hours and 3.37% among those working more than 20 hours,
the figures for 1999 were 2.43% and 1.94%, respectively.

22The legislation on the minimum age for which is allowed to work has changed over the sampled
period. We restrict the analysis to the age bracket 14 to 65 years old because 14 is the legal
minimum wage to work as an apprentice. This low age is not a worry for the results as the filter
of 20 hours will prevent youngest workers without a strong attachment to the labour market, as
measured by weekly hours of work, of being selected into the sample.

23The nominal wages were deflated by the INPC (Consumer Price Index) based on September
1998.

24We choose to enter the education variable as groups and not as a continuous variables in order
to capture the non-linearities of the return to education and to have a clear picture of the evolution
of the return for different groups.

25Years of schooling is measured as the number of years that corresponds to the grade achieved
by the worker, it does not take into account repetition or age/grade delays. Therefore, despite
measuring education in a proper way, it can carry some measurement error to potential experience
as years of schooling minus 6 does not gauge accurately the age at which the worker entered the
labour market.
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or non-registered workers as public servants, which yields a smaller sample of private
sector employees. Another difference between the two samples is that for the 1989 to
1999 sample, it is possible to use a broader set of regressors, such as tenure, size and
race variables®. It is worth mentioning that the “size of the firm” variable, which
unfortunately has to be coded as a binary (more than ten = 1), has an important
effect on the estimation. Once it is included in the regression, the magnitude of the
coefficient for the dummy for a registered work-card is drastically reduced?®’.

Figure 2.3 shows that the log hourly real wage for both registered and non-
registered workers followed a similar path over time. The differences are concen-
trated in the period 1988-1993, when the average wage for the registered workers
declined moderately, whereas the average wage for the non-registered increased from
1988 to 1990 and then decreased continuously until 1993. Despite sharing the same
trend, the intensity with which each group’s wage react to changes in the business
cycle varied a lot. The wage recovery after 1993, for instance, was sharper for the
non-registered than for the registered workers?®. This pattern led the ratio of log real
wage between registered and non-registered workers to decline from 1992 onwards
as shown in Figure 2.2.

According to the regressions based on the filter-based sample, the 1990’s wit-
nessed a lower volatility of wage differential®®> when compared to the 1980’s, in
particular, the differential seems to have stabilised around 36% since 19953 (Fig-
ure 2.4). This threshold contrasts sharply with the peaks observed in 1985, 1988
and 1992, when the wage differential reached something around 70%, after control-
ling for age, education, region, metropolitan area, potential experience and gender.
However, the evolution of the controlled wage differential is quite similar to the one
observed for the raw wage differential, in particular, the dips observed in 1986, 1990
and 1995 are not attenuated.

The second classification, which permits to control for self-declared public ser-
vants instead of using our occupation/industry filter, yields similar results to the

ones presented above (see Figure 2.5). The wage differential is somewhat smaller

26Union information in only available for 1988 and from 1992 onwards.

27The sample size of the specification that controls for size of the firm is lower than the others
because we drop all “domestic servants” of the sample. This procedure is justified because almost
all domestic servants would assume the value 0 (less than 10) for the variable firm size, which could
bias the results.

28The peak for both registered and non-registered workers observed in 1986 was due to the Plano
Cruzado, an unorthodox stabilization plan, which froze wages and prices.

2Wage differential is measured as the antilog of the coefficient of a dummy variable coded 1 for
registered workers and 0 for non-registered workers.

30This figure is half of raw wage differential that was around 70% since 1996 as shown in figure
2.
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Figure 2.4: Wage Differential between Registered X Non-registered (Filter based) -
1981 - 1999
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Figure 2.5: Wage Differential between Registered X Non-registered (Survey based)
- 1989 - 1999

for more recent years in the survey-based classification, but the differences are very
small to shed doubts on our filter-based classification.

The third set of results uses the same classification of the second, but exploits
more controls that were made available only in the more recent surveys. As expected,
the inclusion of size of the firm, tenure and race has a huge impact in the controlled
wage differential. Figure 2.6 shows that the estimated wage differential is almost
halved when one includes those variables. However, its pattern over time is exactly
the same as shown on the previous results: a fall in 1990 and 1995 and a peak in
1992. According to this specification the wage differential would be around 18% in
1999.

As noticed in the previous subsection, the increase in the participation of women
in both registered and non-registered sectors was one of the main changes observed
during this period. Figures 2.7 to 2.9 show that the wage differential between male
and female workers decreased substantially over time for both registered and non-
registered workers. However, whereas the non-registered sector seems to have a
higher wage gap in favour of male workers for the specifications with fewer controls
(Figure 2.7 and 2.8), in the specification with more controls (Figure 2.9) the regis-
tered worker sample is the one that seems to have a higher wage gap in favour of
male workers.

Two striking features are revealed by the two sets of figures considered above.
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Figure 2.7: Wage differential between Male X Female (Filter based) - 1981 - 1999
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Figure 2.8: Wage differential between Male X Female (Survey based) - 1989 - 1999
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Figure 2.9: Wage differential between Male X Female (Survey based and more con-
trols) - 1989 - 1999
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First, the wage differential among female workers was considerably higher than
among male workers. However, such discrepancy has diminished over time and
at the end of the sample period both measures were quite similar (Figures 2.4
to 2.6). Second, the gender wage gap was higher for non-registered workers than
for registered workers. But here again, there has been some convergence over time
(Figures 2.7 to 2.9).

Looking at the wage premium over the wage distribution, a simple quantile
regression for key years 1982 and 1999 reveals that the wage premium has fallen for
the 10th, 25th, 50th, 75th, and 90th percentile with almost the same pace for all
groups. However, it is quite remarkable that the wage premium is much higher for
the lowest percentiles. It seems that the wage premium is much more important
for workers at the bottom of the distribution and this feature has not changed over
time3!) in 1999.

2.2.5 Returns to Education for Registered and Non-Registered
Workers

The wage premium?®? for workers with complete college was quite stable during the
early and middle 1980’s. It peaked in 1988 and then started falling until 1992 to
a level lower than the 1980’s average. However, after 1992, the wage premium for
college workers started increasing and achieved a level above the peak observed in
1988% (Figure 2.10). Green et al. (2001) argue that such evidence is in line with
the hypothesis that, somehow, the trade reform in the early 1990’s has triggered an
increase in the returns to education for high-skilled workers34.

The complete high school or some college group was the big loser in this period.
Its wage premium, over and above the complete elementary and some high school
group (yos5), witnessed the sharpest decrease among all groups. Surprisingly, the
illiterate group gained some ground and managed to reduce its wage differential in
comparison with the group with incomplete primary education. The relative good
performance of the lower education group is also found by Green et al. (2000) for all

31The wage premium for the 10th (90th) percentile was 95% (48%) in 1982 was down to 50%
(14%

32These figures depict the wage premium for each education level over and above the group
immediately below. For that reason, the reference group for the group some elementary education
(yos2),i.e, the illiterate group (yosl) does not appear in the graphs.

33The conditional wage differential between college workers and complete high school or some
college was 176% in 1999. In 1992, this differential was around 132%, the lowest level in the sample.

34There is still no strong evidence of the direct links between trade liberalisation and increase
in returns to education in Brazil. We will discuss this hypothesis in the chapter 4 of this thesis.
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Figure 2.10: Relative Returns to Education (Full Sample) - 1981 - 1999
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Figure 2.11: Relative Returns to Education (Registered Sample) - 1981 - 1999
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Figure 2.12: Relative Returns to Education (Non-Registered Sample) - 1981 - 1999

occupied population (including self-employed and agricultural sector) for Brazil*®
and by Behrman et al. (2001) for a panel of 18 Latin American countries. These
two papers also report the increase in the premium for college education relative
to secondary education. Fernandes and Menezes-Filho (2000) using Brazilian data
conclude that the fall in the relative returns to education for all groups - with the
exception of the college group - was the main factor triggering the reduction in wage
inequality between 1983 and 1997%.

Looking now at the returns to education for registered and non-registered groups
separately, one can see that the aggregate pattern is determined by the behaviour
of the returns to education for registered workers (Figure 2.11). The wage premium
for non-registered workers (Figure 2.12) with some college is somewhat more volatile
than the one observed for their registered workers counterpart. Its premium over
and above the group with secondary or incomplete college is lower, having oscillated
within the range of 100% and 150%. Nevertheless, despite the lack of a continuous

pattern, it seems that there has been an increase in their wage premium after 1993,

#The authors attribute this result to the reduction in the supply of illiterate workers over time
in Brazil.

361t is important to notice however, that the returns to education vary a lot over the wage
distribution. Arabsheibani et al. (2003) show that the returns to education are much higher in the
top of the distribution. Similar results were also found when we run quantile regression on this
sample. Interesting the college group was the only group that improved over the group immediately
below between 1992 and 1999, but only from the median up the distribution.
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one year after the increase observed for registered workers group®’.

The same picture is found when one looks at the sample from 1989 to 1999 using
the self-declared public servant status filter to separate out public servants from the
pool of non-registered workers. Similarly, the third specification — controlling for size
of the firm, race and tenure — displays lower returns to education but does not show

any relevant difference relative to the pattern observed in the former specifications3®.

2.2.6 Decomposing Wage Differential and Accounting In-
equality for Registered and Non-registered Workers:
1981-1999

In this subsection we will evaluate how changes in the average wage for the full
sample and also for registered and non-registered workers can be decomposed into
changes in attributes and in returns to attributes through Oaxaca-Blinder decompo-
sition. We will also decompose the wage gap between registered and non-registered
workers into differences in attributes and in their returns. Additionally, we will
use Juhn-Murphy-Pierce (1991) methodology to investigate the determinants of the
narrowing in the wage gap.

As the fall in the wage gap between registered and non-registered workers may
have triggered a decrease in the overall wage inequality, we will also investigate how
changes into the wage premium for registered workers and in its size have affected
inequality. We will apply Fields’ (2002) method to decompose both the level of
income inequality and how it changed over time for the full sample and for registered
and non-registered workers separately. The measure of inequality used here is the
log variance of the wages. Additionally, we will apply Juhn, Murphy and Pierce
(1993) decomposition in order to look at inequality at different parts of the wage
distribution. This is important because non-registered workers are over-represented
on the lower tail of the wage distribution.

37Data not shown here reveal that for non-registered female workers with complete college the
increase in the relative return to education for college workers after 1993 does not compensate the
fall after 1987. The high returns observed in the early 1980’s for this group may be due to its
very small sample size. This appears to be the only major difference regarding gender pattern in
returns to education.

38Gee Figures A.1 to A.6 in the Appendix.
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Oaxaca-Blinder Decomposition and the Juhn-Murphy-Pierce (1991) Ex-

tension

A simple Oaxaca-Blinder decomposition may shed some light in order to understand
the different patterns in the evolution of the average wage for the full sample and
for the registered and non-registered workers separately. The ratio of log hourly rcal
wage decreased —0.092 log points between 1999 and 1981. A somewhat sharper de-
crease was observed for registered workers, -0.145 log points, whereas non-registered
workers experienced an increase of 0.263 log points. Throughout the sample period
the average wage of the non-registered workers increased more than the average
wage of the registered in expansionary periods, such as 1981-1986 and 1992-1995,
and decreased by a lower amount during recessions, such as 1987-1990. This dif-
ferent pattern led to a lower degree of segmentation as measured by the wage gap
between registered and non-registered workers.

This pattern raises the question of whether non-registered workers have been
improving their relative position due to changes in their observable attributes —
a composition effect, probably caused by workers displaced from registered jobs
getting a non-registered one — or due to an increase in the returns of their observable
attributes. A second point is which of these components was most important in
driving the fall in the wage gap between registered and non-registered between 1981
and 1999.

As for changes over time, the Blinder-Oaxaca decomposition3?, Table 2.3%0 re-
veals that changes in the composition of the characteristics helped to improve the
average earnings, whereas returns to these characteristics have exerted an opposite
force for all three samples: pooled, registered and non-registered!.

As for the determinants of the average wage differential between the two groups,

Table 2.4 shows that regardless of the weight scheme*? used in the calculation, the

39The specification for the full sample includes dummy for registered workers. The other re-
gressors are the same as the ones used in our basic specification based on the occupation/industry
filter.

40In Table 2.3, panel A brings the results using the mean of the attributes of 1999 as weight
for the change in coefficients, and the returns of 1981 as the weight for changes in the mean of
the attributes, whereas panel B brings the results using the mean of attributes of 1982 as weight
for the change in coefficients, and the returns of 1999 as weight for changes in the mean of the
attributes.

41 Actually only for non-registered workers the joint effect of changes in the constant and changes
in return had a positive effect on average earnings, but all the positive effect came from a larger
constant.

42In panel A, the means of attributes for the registered sample were used as weight for the
difference in the coefficients and the coefficients of non-registered worker equation were used as
weight for the difference in attributes. In panel B we reverse the weights.
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(A) (B)

Alwh Xo9*(Bog-Ps1) Bs1*(X90-X351) X81*(B99-081) Bog*(X99-Xs1)

Aconstant  Areturns Amcans | Aconstant  Arcturns Amcans

Full Sample -0.091 0.334 -0.513 0.088 0.3342 -0.5545 0.1290
-366% 563% -366% 608%

196% -96% 241% -141%

Registered -0.145 0.0542 -0.3324 0.1328 0.0542 -0.3896 0.1900
-37% 229% -37% 268%

191% -91% 231% -131%

Non-registered 0.263 0.5193 -0.4622 0.2061 0.5193 -0.5634 0.3072
197% -176% 197% -214%

22% 78% -17% 117%

Table 2.3: Oaxaca-Blinder Average Wage Decomposition: 81-99

(A) (B)

Segmcnta’tion Alwh XT*(BT'BT"') .BTLT*(XT-X‘".T) X’nr*(ﬁr‘ﬁnr) ﬁr*(X'r'an)

Aconstant  Areturns Ameans | Aconstant  Areturns Amecans

1981 1.115 0.896 -0.352 0.570 0.896 -0.445 0.664
80% -32% 157% -78%

49% 51% 40% 60%

1999 0.706 0.431 -0.108 0.384 0.431 -0.116 0.392
61% -15% 112% -30%

46% 54% 45% 55%

Table 2.4: Oaxaca-Blinder Wage Gap Decomposition: 81-99

difference in attributes is more important in explaining the wage differential between
registered and non-registered workers than differences in returns*®. However, the
different weight schemes give different results for the importance of each component
on changes between 1981 and 1999, whereas in 1981 according to the weights used
in panel A (panel B), 49% (40%) of the average wage differential between registered
and non-registered workers was “explained” by differences in returns, in 1999 this
proportion had decreased (increased) slightly to 46% (45%).

Juhn, Murphy and Pierce (1991) expand the simple Oaxaca-Blinder decompo-
sition in order to take into account changes in the residual distribution. Their
approach allows one to decompose changes in the wage gap between the formal and
informal sector into changes in the observable components and changes in the un-
observable components. The wage equation for formal and informal workers can be
written, respectively, as:

Wit = XpuBre + 05405t (2.1)

Wit = XiatBit + 0itbiie (2.2)

where oy, and o are the within-group standard deviation of wages in the formal
and informal sectors in year ¢ and 6y;; and 8;;; are the standardised residuals of each
wage equation: Opy=€s;/0s. The wage gap between formal and informal sector

workers is:

43Verry and Araujo (1996) found similar results.
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Dy =Wp — Wy = (Xpe — Xit)Bft + 6500, (2.3)

where A#, is the mean difference in the average standardized residual for workers
in the formal and informal sector. Then, changes over time in the wage gap can be

decomposed as:

Dy —Dyy = [(Xpt — Xpe1) — (Xue — Xit«l)];éft
+(Xft—1 - Xit—l)(,éft - Bft—l)
+65:[A0; — A, 1] + Ab;_1(64t — G pi-1) (2.4)

The first term captures the effect of changes in the quantity of the observables,
X's, the second term captures the effect of changes in the prices of the observables.
The third term is called the “gap effect” and measures the effect of the changes
in the relative position of informal workers in the formal wage distribution, i.e,
it captures what would happen if the residual formal sector wage inequality were
held constant between ¢ — 1 and ¢, but the percentile ranking of the informal wage
residual had changed. If informal workers had moved up this distribution it can
mean that they had increased their stock of unobserved characteristics or that they
are less “discriminated” against. However, as being an informal sector worker is
not the same as being “black” or “woman” in the labour market, since they do not
have this “permanent” and “immutable” characteristics, it is hard to talk about a
lessening in discrimination. It is much more likely that there had been some change
in demand that somehow makes their “unobservable” characteristics more valued
in the labour market. The last term is the so-called “unobserved prices” effect and
measures the change in the wage gap due to the changes in inequality among formal
sector workers. It means that a rise in inequality (over time) would increase the
wage gap between formal and informal sector workers, even if the percentile ranking
of informal sector wage residual had not changed over this period.

The results of the JMP decompostion in Table 2.5 show that all components
contributed to the narrowing of the wage gap. However, most of the reduction in
the wage gap was due to the “gap effect”, 52%. According to our interpretation
this is a sign that returns to observables and the improvement on the productive
endowments of informal workers were much less important than changes in the

economic environment either via demand shocks or supply shocks that are not readily
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Dy 0.697
Dg; 1.064
Dgg — Dy, -0.367
Observable

Quantity -0.080
Prices -0.081
Unobservables

Gap -0.191
Unobservable Price | -0.015

Table 2.5: JMP Decomposition of Changes in the Wage Gap between Formal and
Informal Workers: 1981-1999

observable. It is not clear what sort of unobservables could have triggered this result.
Among the hypotheses that will be assessed in the next chapters are the impact of
the trade liberalisation and the minimum wage indexation of the informal sector

wages.

Accounting for Inequality and Decomposing its Changes

Figure 2.13 shows that the standard deviation for the log hourly real wage of reg-
istered workers used to be lower than the standard deviation for the non-registered
workers (with the exception of 1983), but from 1995 onwards, the latter has fallen
sharply and has remained lower than the standard deviation for registered workers.
Given the fall in the wage gap between registered and non-registered workers and the
decrease in the standard deviation of the non-registered worker’s earnings (and also
in a smaller scale for the registered workers), it is not surprising that the dispersion
of log hourly real wage has diminished for the full sample.

The standard deviation of the residuals of the wage regressions for both reg-
istered and non-registered workers increased during the 1980’s and decreased dur-
ing the 1990’s (Figure 2.14)%*. The fall was sharper from 1995 onwards when the

Ltun_

hyper-inflationary process was controlled. Nevertheless, it is striking that the
explained” dispersion of the log wages is higher for non-registered than for registered
workers over the entire period.

To assess the importance of the falling wage differential through the 1980’s and

the 1990’s for the overall reduction in the log variance of wages, we perform the

44 Actually the graphs for the standard deviation of the log hourly real wage and for the standard
deviation of the residual of the wage regressions are quite similar.
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