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imum wage literature, which is mostly based on US evidence, is not very useful
for analyzing developing countries, where the minimum wage affects many more workers and labour
institutions and law enforcement differ in important ways. The main contribution of this paper is to present
new empirical evidence on minimum wage effects for a large developing country, Brazil. Using a monthly
household survey panel from 1982 to 2004 I find evidence of a wage compression effect for both the formal
and informal sectors. Furthermore, I find no evidence of employment effects in either sector.

© 2008 Elsevier B.V. All rights reserved.
1. Introduction

The minimum wage literature contains limited evidence concern-
ing developing countries, as noted by Hamermesh (2002), Harrison
and Leamer (1997) and Gindling and Terrell (in press) among others.
The available literature, which is mostly based on US evidence, shows
that the minimum wage compresses the wage distribution and has a
small adverse effect on employment (Brown, 1999; Neumark and
Wascher, 1992; Williams, 1993; Card and Krueger, 1995). However, the
economics of the minimumwage is different in developing countries,
where the minimum wage affects many more workers and labour
institutions and law enforcement differ in important ways. For
example, the limited evidence for Latin America indicates that the
wage compression and employment effects are considerably stronger
in developing countries than they are in developed countries (Castillo
Freeman and Freeman, 1992; Gindling and Terrell, 2007; Maloney and
Mendez, 2004; Montenegro and Pagés, 2004). Nonetheless, this li-
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terature consists of few studies (mostly one or two for each country)
and the results are sometimes conflicting.

For instance, although the evidence for Brazil also indicates that
the minimum wage strongly compresses the wage distribution, it
suggests a small adverse employment effect (Carneiro, 2002; Lemos,
2003). While there is a relatively large body of research on the wage
effects in Brazil, there is limited evidence on the employment effects.
Furthermore, most of this literature uses time series techniques to
estimate averagewages and employment effects imposing restrictions
on time modelling (e.g. through trends), which does not ensure full
identification of the minimum wage effect (Card and Krueger, 1995).
This and other criticisms are discussed in Lemos' (2003) comprehen-
sive survey of this literature as well as in the surveys by Carneiro
(2002), Corseuil and Servo (in press), Neumark et al. (2006) and
Neumark and Wascher (2007). I review this literature below with an
emphasis on studies that this paper improves upon.

The main contribution of this paper is to fill a gap in the literature.
Firstly, I use panel data techniques applied to Brazilian monthly
household survey data from 1982 to 2004 to estimate the effects of the
minimumwage onwages and employment. Secondly, I discuss several
identification issues and use an empirical specification where I
decompose the total effect of the minimum wage into the number
of jobs effect and the number of hours worked effect. Thirdly, I present
these results separately for the formal and informal sectors. Such
results – yet unavailable – fill a gap in the literature and contribute to
inform policymaking.

The theoretical model I use as a basis for the empirical analysis is
the standard Welch–Gramlich–Mincer Two Sector Model (Welch,
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2 See Maloney and Mendez (2004) for evidence across South America; Gregory
(1981) and Gindling and Terrell (1995, in press, 2007) for Costa Rica; Angel-Urdinola
(in press) for Colombia; Bell (1997), Feliciano (1998) and Villarreal and Samaniego
(1998) for Mexico; Reynolds and Gregory (1965), Rottenberg (1981), and Castillo
Freeman and Freeman (1992) for Puerto Rico; Corbo (1981), Cowan et al. (2003) and

Fig. 1. Real minimum wage, Brazil 1982–2004 data source: IBGE.
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1976; Gramlich, 1976; Mincer, 1976). This model is commonly used in
the literature when a group of workers is outside the umbrella of
minimum wage legislation, which is the case in Brazil. Following a
minimum wage increase, the principal prediction of the Two Sector
Model is that wages in the uncovered sector fall as a result of displaced
workers in the covered sector moving into uncovered sector employ-
ment. Therefore, thewage effect is expected to bepositive in the covered
sector and negative in the uncovered sector, while the expected
employment effect is negative in the first and positive in the second.

I test these predictions and find evidence of positivewage spillover
effects resulting in a wage compression in both sectors. Furthermore, I
find no evidence of employment effects in either sector. These results,
which are robust to various different estimation strategies and to
careful consideration of several identification issues, are in line with
previous empirical evidence for Brazil of none or small adverse
employment effects. They are, however, in contrast with the predic-
tions of the Two Sector Model. I argue that is because such predictions
follow from the assumption of segmented labour markets. While the
Brazilian labour market exhibits some features of a segmented labour
market, it also exhibits features of an integrated competitive labour
market. I argue that segmented labour market models – such as the
Two Sector Model – might not offer a satisfactory explanation for the
effect of the minimumwage across the formal and informal sectors in
Brazil. Other researchers have also questioned the validity of the Two
Sector Model in Brazil and Latin America (Barros et al., 1997; Maloney,
1999; Maloney and Mendez, 2004; Menezes-Filho et al., 2002; Pratap
and Quintin, 2006; McIntyre, in press).

The main policy implication from these findings is that the
minimum wage could be an effective policy tool in the fight against
poverty and inequality without destroying many jobs in Brazil. The
remainder of this paper is organized as follows. In Section 2 I review
the existing literature. In Section 3 I describe the data, in Section 4 I
estimate employment effects and in Section 5 I perform a number of
robustness checks. In Section 6 I discuss the results and in the last
section I summarize and conclude.

2. Literature review

While the minimum wage compression effect on the wage
distribution is well established in the literature, there is still some
debate about the direction of the effect of the minimum wage on
employment (Brown,1999). The 1980s consensus, in linewith standard
theory, was of a negative significant but modest effect: increasing the
minimumwage by 10% decreased employment by 1%–3% (Brown et al.,
1982). More recently, however, negative and non-negative estimates
have been reported in the literature.1 The resulting apparent new
consensus emerging in the literature, which is mostly based on US
evidence, seems to be that theminimumwage has a small adverse effect
on employment (Brown, 1999; Neumark and Wascher, 2007).

However, the economics of the minimum wage is different in
developing countries. Card and Krueger (1995), Ghellab (1998), Lemos
(2003), and Neumark and Wascher (2007) discuss some of the inter-
national evidence for developing countries. Comparisons across studies
are difficult, not only because of different techniques, data periods, and
data sources – as it is also the case in the developed countries literature –
but also because the effect of the minimum wage on wages and
employment depends on the minimum wage level (and enforcement)
andon labourmarket particularities and institutions in eachcountry. For
example, the wage distribution compression effect is a lot stronger in
1 Neumark and Wascher (1992 and 2000), Deere et al. (1995), and Burkhauser et al.
(2000), for example, estimate negative effects, while Card and Krueger (1995 and
20 0 0) , Machin et al. (20 03) , and Dickens et al. (1999), for example, estimate non-
negative effects.
Latin America.2 As a result, the employment effect is also stronger: a 10%
increase in theminimumwagedecreases employmentbyup to 12%. This
is substantially larger than the US employment effect. However, while it
is relatively safe to conclude that employment effects are larger in Latin
America, care should be taken because there are few point estimates to
rely on (only one or two studies for each country) and because the
variance across the range of estimates is high.

For instance, although the evidence for Brazil also indicates that
the minimum wage strongly compresses the wage distribution, it
suggests a small adverse employment effect. In Lemos (2003) I present
a comprehensive survey of the Brazilian minimum wage literature.
Other surveys include Carneiro (2002), Corseuil and Servo (in press)
and Neumark et al. (2006). A 10% increase in the minimum wage
decreases employment by up to 5%, and in most studies by no more
than 1%.3

Most of the Brazilian literature, unlike the US literature, is
concerned with the effect of the minimum wage on wages. That
goes back to the implementation of a centralized wage policy, by the
dictatorship installed in the 1960s, which under-indexed the real
minimum wage. The “Teoria do Farol” (Lighthouse Effect) – which
hypothesizes that the minimum wage is a signal for wage bargaining
and therefore plays a role as coordinator of the wage policy –

associated these decreases with the subsequent rise in inequality
(Bacha and Taylor, 1978; Macedo and Garcia, 1978; Souza and Baltar,
1980). The focus on the minimum wage role as coordinator of the
wage policy was further emphasized when wage-price spirals
followed minimum wage increases (Carneiro and Faria, 1998; Soares,
1998). This meant that firms did not move back along their labour
demand curve, and thus employment effects were not a concern. The
minimum wage was used as a deflationary policy and wage
coordinator tool throughout the 1980s and early 1990s.4 Since the
Montenegro and Pages (2004) for Chile.
3 Dropping estimates by Corseuil and Carneiro (2001) and Corseuil and Morgado

(2001), this is less than 1%.
4 Maloney and Mendez (2004) show that the indexer role and the numeraire role are

a general phenomenon in Latin America. Minimum wage indexation and reinforced
inflationary expectations were a phenomenon first noticed by Gramlich (1976) and Cox
and Oaxaca (1981), and more recently discussed by Card and Krueger (1995) and
Freeman (1996).
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Table 1
Descriptive statistics across regions and sectors

1982–2004 (full sample) 1995–2004 (low inflation period)

Variables Recife (poor region) Sao Paulo (rich region) Recife (poor region) Sao Paulo (rich region)

Average Standard
deviation

Average Standard
deviation

Average Standard
deviation

Average Standard
deviation

I—Percentage of population
Aged 10 to 14 years old 0.04 0.00 0.03 0.00 0.04 0.00 0.03 0.00
Aged 15 to 24 years old 0.32 0.02 0.29 0.01 0.31 0.01 0.28 0.01
Aged 25 to 64 years old 0.54 0.03 0.59 0.02 0.56 0.03 0.59 0.03
Aged over 60 years old 0.07 0.02 0.06 0.01 0.06 0.02 0.06 0.02
Women 0.45 0.01 0.43 0.02 0.47 0.01 0.46 0.01
Students 0.31 0.02 0.22 0.02 0.31 0.01 0.23 0.01
Enrolled in schooling 0.38 0.02 0.31 0.02 0.38 0.01 0.32 0.01
Literate 0.87 0.05 0.95 0.02 0.92 0.03 0.97 0.01
Elementary education (8 years of schooling) 0.50 0.06 0.43 0.05 0.47 0.08 0.41 0.06
Secondary education (11 years of schooling) 0.18 0.06 0.17 0.08 0.24 0.05 0.24 0.06
Graduates 0.09 0.02 0.12 0.02 0.10 0.02 0.14 0.02

II—Percentage of workers
Metallurgic industry 0.15 0.02 0.29 0.05 0.13 0.02 0.24 0.02
Building construction 0.08 0.01 0.07 0.01 0.07 0.01 0.07 0.01
Services 0.56 0.04 0.48 0.05 0.57 0.06 0.51 0.05
Public sector 0.15 0.04 0.09 0.02 0.16 0.05 0.10 0.02
Sample size 2710218 4221609 1063779 1711016

Formal
sector

Informal
sector

Formal
sector

Informal
sector

Formal
sector

Informal
sector

Formal
sector

Informal
sector

III—Labour market indicators
Log 10th percentile of the Real earnings distribution 4.95 4.12 5.50 4.86 4.84 4.28 5.50 4.86
Log 25th percentile of the real earnings distribution 5.13 4.59 5.84 5.28 5.07 4.74 5.77 5.27
Log 50th percentile of the real earnings distribution 5.54 5.04 6.27 5.82 5.45 5.05 6.16 5.76
Log 75th percentile of the real earnings distribution 6.11 5.66 6.83 6.45 5.95 5.66 6.73 6.34
Log 90th percentile of the real earnings distribution 6.76 6.40 7.46 7.05 6.58 6.38 7.37 6.94
Log average of the real earnings distribution 5.71 5.17 6.39 5.90 5.61 5.22 6.31 5.84
Log standard deviation of the real earnings distribution 0.75 0.91 0.78 0.88 0.75 0.91 0.78 0.88
Log real minimum wage 4.95 4.95 5.07 5.07 4.85 4.85 4.89 4.89
Standard deviation of the log real minimum wage 0.23 0.23 0.26 0.26 0.12 0.12 0.12 0.12
“fraction at” 15.8% 13.7% 3.0% 6.7% 16.3% 19.7% 1.5% 6.7%
Employment rate 55.7% 33.5% 64.9% 26.8% 52.2% 36.3% 58.8% 30.7%
Standard deviation of the employment rate 4.8% 3.6% 6.2% 4.3% 2.7% 2.7% 2.8% 2.8%
Average hours worked by those employed 41.74 41.68 41.55 39.59 42.66 40.32 41.46 39.24
Standard deviation of hours worked by those employed 1.46 2.13 1.51 1.46 1.18 0.98 1.13 1.05
Average hours worked in the labour force 23.22 13.91 26.99 10.59 22.26 14.62 24.39 12.05
Standard deviation of hours worked in the labour force 1.98 1.18 2.84 1.61 1.48 1.06 1.42 1.03
Sample size 645857 387436 1527404 657198 235501 168258 536921 323454

data source: IBGE (PME).
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mid 1990s, under reasonably stable inflation, the minimumwage has
again been used as a social policy tool (see Section 3.1).

Using time series data and sample periods varying from the late
1940s to the late 1990s, most of this early literature estimates the
effect of the minimum wage on mean and median wages.5 These
studies found mostly positive and significant effects, suggesting that
wage spillover effects extend high enough in the wage distribution to
affect its mean and median. However, this approach has two
drawbacks. First, it makes it impossible to determine where in the
wage distribution spillovers occur. Second, its identification strategy is
the one predominant in the early US time series literature, whereby
the minimum wage effect is identified on an ad hoc basis depending
on restrictions on time modelling (e.g. through trends) (Card and
Krueger, 1995).

More recent studies use modern techniques and individual level
panel data for the 1980s and 1990s to estimate the effect of the
minimumwage throughout thewagedistribution. For example, Corseuil
5 See, for example, Cunha and Bonelli (1978), Bacha and Taylor (1978), Bacha (1979),
Camargo (1984), Drobny and Wells (1983), Reis (in press) and Velloso (1990).
and Morgado (in press) and Corseuil and Carneiro (2001) used data for
the mid to late 1990s and found evidence of a compression effect in the
wage distribution following a minimum wage increase. Their metho-
dology is based on the estimation of a counterfactual wage distribution,
which, however, they do not discuss clearly. Soares (in press-a) used a
similar sample period and also reported evidence of a compression
effect. He modelled various centiles of the wage distribution as a
function of the minimum wage, mean wage and a trend. However, his
identification strategy, as discussed above, is the onepredominant in the
earlier time series literature (Card and Krueger, 1995).

Neumark et al. (2006) also used data for the mid to late 1990s and a
model where wages are explained by a minimum wage variable and
region and time fixed effects. They report positive effects for lower
deciles of the wage distribution, suggesting a compression effect. One
criticism to their model is that their minimumwage variable might be
capturing the effect of other labour demand and supply factors that
have been omitted from their specification. For example, they omit
control variables that might capture time-region specific shocks
affecting wages. Furthermore, they model time effects by including
eleven seasonal-month dummies (as opposed to a full set of time
dummies for each month of each year), which might not entirely
capture other commonmacro shocks affecting wages. Therefore, their
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estimates might not fully identify the effect of the minimumwage on
wages.

In contrast, Fajnzylber (2001) used data for the 1980s and 1990s to
estimate wage effects using a specification where dummies capture the
effect of the minimumwage at various points across the distribution. He
found large wage effects throughout the distribution for both the formal
and informal sectors. Thismightbebecauseheusesahigh inflationperiod,
where larger wage spillovers are expected, whereas the other studies
above use a low inflation period. However, his identification strategy has
limitations. He relies on the time series variation of the panel data,
but does not use a full set of time dummies to model time effects. This
identification strategy might work for low inflation periods where
spillovers do not extend as high into the distribution (Neumark et al.,
2004) and where concerns regarding the endogeneity of the minimum
wage are not paramount. However, in the presence of high inflation, this
strategymight not disentangle the effects of theminimumwage from the
effect of other macro variables on wages (not least because the common
deflator to wages and the minimum wage might be driving the
correlation). In Lemos (2004) I try to overcome some of these drawbacks
using the same sample period and a panel data specification where I
include labour demand and supply controls as well as a full set of time
dummies. I reported spillover effects that were smaller than Fajnzylberg's
and larger thanNeumarket al's.However I didnot report results across the
formal and informal sector.

The evidence on employment effects of theminimumwage in Brazil is
more limited. Foguel (1997) used individual level panel data for early to
mid 1980s and a “natural experiment” methodology and found small
negative employment effects. As with most studies that apply such
methodology, the validity of the treatment and control groups has been
questioned (Carneiro, 2002). The “before” and “after” data was chosen to
be48months apart, in a climate of high inflation,whenmanyothermacro
shocks were simultaneously affecting employment. Furthermore, such
shocks were unlikely to be affecting the control group (richer Southeast
regions) and the treatment group (poorer Northeast regions) in the same
way, even after accounting for region specific effects. Therefore, it is
doubtful that the economy of the Southeast conveys what would have
happened to employment in the Northeast had the minimum wage
remained constant. Corseuil and Morgado (in press) also applied this
methodology to mid 1990s data but found inconclusive results. Carneiro
(in press), Foguel et al. (in press, 2001) and Corseuil and Carneiro (2001)
Fig. 2.Wage distributions, Brazil 1995 data source: IBGE (PME). A—Wage distributions, form
data source: IBGE (PME). B—Wage distributions, informal sector, Brazil 1995. (vertical line a
used data for the 1980s and 1990s andmodern time series techniques and
found small negative (positive) employment effects for the formal
(informal) sector. One drawback with such studies is that they rely on
time series variation to identify the minimumwage effect during a hyper
inflation period characterized by large macroeconomic volatility—in
particular, with several failed stabilization plans and stop-and-go cycles.
Therefore, it is difficult to identify the effect of any particular variable, e.g.
the minimumwage, on employment.

Fajnzylber (2001) used his wage results to indirectly derive em-
ployment elasticities, and also reported small negative (positive) em-
ployment effects in the formal (informal) sector. However, given the
limitations of his wage results noted above, doubts are also cast on his
employment results, for which, furthermore, no standard errors were
reported. Neumark et al. (2006) used a dynamic employment model
specification that paralleled their wage model specification discussed
above and found small negative short run employment effects for
household heads, not always significant, and weak positive effects for
non-heads. They also found “some evidence that minimum wages
reduce employment” in the longer run. Their main conclusion –which
largely stems from their family income distribution results, where
they use a specification that again parallels their wage model discus-
sed above – is that minimum wages do not lift poor family incomes,
and “if anything sometimes (…) have the opposite effect”. In Lemos
(2004) I also used a dynamic employment model specification that
paralleled my wage model specification discussed above. I reported
small negative employment effects, not always significant. However,
once again, I did not report separate results for the formal and
informal sectors.

In sum, the literature available for Brazil suggests relatively large
wage effects and small employment effects. Most of this literature
estimates wage effects and uses time series models and data from high
inflationperiods. Those studies that use panel datamodels donot report
results across both sectors. Therefore, the main contribution of this
paper is to estimate employment effects separately for the formal and
informal sectors using panel data techniques and data from a low
inflation period.

Given the difficulties encountered in the literature to fully identify
wage effects parametrically, I use a visually appealing nonparametric
method to document the effect of the minimumwage across the wage
distribution of the formal and informal sectors. I then argue that the
al sector, Brazil 1995 (vertical line at the real minimumwage level for the latter month).
t the real minimum wage level for the latter month) data source: IBGE (PME).
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wage effects I document in both sectors are large enough to motivate
the investigation of associated employment effects in each sector. I
model employment effects parametrically using a specification where
I decompose the total effect of the minimumwage into the number of
jobs effect and the number of hours worked effect. I carefully discuss
various identification issues and perform several robustness checks.

3. Data and descriptive analysis

3.1. Minimum wage

The minimum wage data I utilize is from the Brazilian Labour
Ministry.6 In Fig. 1 I plot the log real minimum wage, which clearly
shows a negative trend between 1982 and 1994, when inflation was
high; and a positive trend between 1995 and 2004, when inflation
stabilized. Minimum wage increases during this period were subject
to the rules of five different stabilization plans. The increases were
large and frequent, but quickly eroded by subsequent inflation, as
shown by the saw-toothed pattern in Fig. 1.

3.2. Wages

The other data I use is from the Brazilian Monthly Employment
Survey (PME). The PME is a rotating household panel similar to the US
Current Population Survey (CPS). Households are interviewed for four
consecutive months, not interviewed for the following eight months,
and then interviewed again for four additional months. In the PME the
panels are refreshed every two years, rather than every year, as is the
case of the CPS. The data was collected by the Brazilian Institute of
Statistics and Geography (IBGE) for the six main Brazilian metropolitan
regions (Salvador, Recife, Belo Horizonte, Rio de Janeiro, Sao Paulo and
Porto Alegre) between January of 1982 and December of 2004.
Comparisons of demographic and economic characteristics across regions
or waves show no selectivity bias in any direction (Neri, 1996). I deflate
wages using the INPC (National Consumers Price Index), also available
from the IBGE. I disaggregated the deflator and use its regional com-
ponents (IPC) to reduce measurement error.7

I split the sample between formal and informal sector workers. The
informal sector is the section of the economy where legislation is not
compliedwith. I follow the standardprocedure in theBrazilian literature
and classify informal sector workers as those who do not hold a signed
labour contract card, excluding the self-employed (Carneiro andHenley,
2001). (I later perform robustness checks for the self-employed.8) In
Table 1 I provide descriptive statistics for the poorest region (Recife) and
the richest region (Sao Paulo) in the sample over time. Wages are lower
in Recife, where the share of children, students and low educated is
higher. Formal sector employment is lower and informal sector
employment is higher in Recife. I thus aggregate the data across regions
6 For a detailed history of the minimum wage in Brazil, see Carneiro (2002) and
Lemos (2003), among others.

7 I follow standard practices in the literature to deflate wages. For example, see Neri
(1995), Azzoni et al. (1998) and Corseuil and Foguel (2002) for choices on deflator and
deflation method in the presence of high inflation in Brazil. Two procedures are worth
noting. Firstly, because the IPC is centred on the 15th of the month and wages are
usually paid by the 1st, a geometric mean was used to centre the IPC on the 1st.
Secondly, during the implementation of the Real Plan, there were two currencies in the
country: Cruzeiro Real and Real. Inflation was much higher if measured in Cruzeiros
Reais, as was the idea behind the plan. As a result, the inflation in Reais was corrected
(by 22.25%) to account for the inflation in Cruzeiros Reais in July 1994.

8 In Sections 4.2 and 5.1 I focus the analysis on salaried employees, all of which are
covered by the legislation. Here the main issue is whether firms where such employees
work comply with the legislation. In Section 5.3 I focus the analysis on a group of non-
salaried workers that are not likely to be covered by the legislation, the self - employed.
The focus on the formal and informal split results from a traditional hypothesis in the
literature that the destination of workers displaced from the formal sector is the
informal sector (MacDonald and Solow, 1981; Carneiro and Henley, 1998; Maloney,
1999; Gonzaga et al., 1999; Soares, in press-b; Neumark et al. 2006).
and acrossmonths to exploit this variation across regions to identify the
minimumwage effect on employment in the econometric models, as I
explain in detail below. The average number of observations per region-
month cell is approximately 13,000.

The wages variable used is monthly real wages. In Fig. 2 I plot the
Kernel log real wage distributions for the formal and informal sectors in
April–May 1995 (in Fig. 2A and B I plot distributions for all months of
1995). (I plot distributions for other time period and subsamples in Figs. 5
and6.)Avertical line is shownat theMayminimumwage level,whichwas
increased in that month and remained otherwise nominally constant
throughout the year. The most striking feature of Fig. 2A and B is that a
sizeable spikeat theminimumwage level is observed in thedistributionof
both sectors. This spike is towards the bottom in the formal sector,
whereas it is towards the centre of the distribution in the informal sector.
This reflects the fact that wages are lower and more dispersed in the
informal sector, as is also evident from Table 1. As a result, the minimum
wage ismore binding and non-compliance is larger in the informal sector.
The percentile of the wage distribution where the minimum wage bites
changes over timeandacross regions;while theminimumwage is located
between the 5th and 10th percentiles in the formal sector, it lies between
the 15th and 30th percentiles in the informal sector (see Table 1).

The presence of a spike in both sectors suggests that in practice the
minimumwage is paid in both sectors, despite higher non-compliance
in the informal sector. Here, non-compliance isobserved inother aspects
of the labour contract, such as social security taxes, flexible hours, etc.
(Amadeo and Camargo, 1997). Workers take the same pay home
(perhaps taking advantage of flexible working hours) and firms have
lower labour costs (overhead costs are around 100% of the wage in
Brazil). Put differently, the informal sector offers a way of avoiding the
inefficiencies of labour market regulations (Maloney, 1999; McIntyre, in
press) (see Section 6). The presence of a spike in both sectors has been
documented for Brazil and other Latin America countries (Maloney and
Mendez, 2004; Soares, inpress-a;Gonzaga et al.,1999). Thepresenceof a
spike in theuncovered sector has alsobeendocumented for theUS (Card
and Krueger, 1995; Brown, 1999).

I plot the size of the spike, or “fraction at”, over time across the
formal and informal sectors in Fig. 3. “Fraction at” is defined as
0.98wM

t≤wt≤1.02wM
t, where wM

t is the monthly nominal minimum
wage andwt is themonthly nominal wage.9 This is themainminimum
wage variable that I use in the econometric models below. Fig. 3 shows
that “fraction at” has considerable variation over time. For example, it
jumped from 2% to 14% (0.3% to 12%) in the formal (informal) sector in
response to the minimum wage increase in September of 1991,
immediately after the real minimum wage reached its lowest ever
level. This is large when compared to the 4% spike in the US in 1993
(Dolado et al., 1996). Table 1 shows that “fraction at” also has con-
siderable variation across regions and is significantly larger in Recife.
“Fraction at” in the formal sector ismore thanfive times larger in Recife
than it is in Sao Paulo, and in the informal sector it ismore than twice as
large in Recife.

Another striking feature of Fig. 2A and B is the compression effect
on the wage distribution of both sectors following a minimum wage
increase. The compression effect is at the bottom of the distribution in
the formal sector and towards the centre of the distribution in the
informal sector. This is in line with the position of the spike in each
sector's distribution. This suggests that the minimum wage redis-
tributes in favour of the relatively poor in both sectors. It appears to be
more effective in reducing inequality in the formal sector, where
compliance is more complete. In the informal sector, where non-
compliance is larger, the poorest might be out of the reach of the
legislation.
9 The bounds account for measurement error introduced by rounding approxima-
tions. This is because in the presence of high inflation as in Brazil, people tend to report
rounded wages. All estimates in the paper were robust to defining “fraction at” with
and without bounds.
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10 The average hours worked in the labour force equals the average hours worked by

those employed times the employment rate, i.e.
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respectively the sample sizes of those in the labour force and those employed, and h is
the number of hours worked.

Fig. 3. Fraction of workers at the minimum wage, Brazil 1982–2004 data source: IBGE (PME).
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The evidence above suggests that the minimum wage compresses
the wage distribution of both the formal and informal sectors in Brazil
in May 1995. (I plot distributions that confirm this result for other
subsamples in Figs. 5 and 6.) This is in line with previous empirical
evidence on the wage effect across the wage distribution in the
literature (Brown, 1999; Card and Krueger, 1995). While many authors
found limited spillover effects for the US and theUK (Card and Krueger,
1995; Dickens et al., 1999), spillovers for Brazil and for various Latin
America countries have been found to be considerably more extensive
(Maloney and Mendez, 2004). Such extensive spillovers may arise
because of the sizeable fraction of workers affected by the minimum
wage in Brazil, and because these workers are present in seve-
ral sectors, propagating the minimum wage effect throughout the
economy. Neumark et al. (2006), Lemos (2004), Soares (in press-a),
Fajnzylber (2001), Corseuil and Morgado (in press) and Corseuil and
Carneiro (2001) also documented evidence of spillover effects at the
bottom of the wage distribution for Brazil (see Section 2).

In sum, this visually appealing evidence, together with previous
evidence in the Brazilian literature discussed in Section 2, suggests a
large enough wage compression effect, not only in the formal but also
in the informal sector, to motivate the investigation of associated
employment effects in each sector. Nonetheless, although the evi-
dence of a compression effect is in line with previous empirical results
in the literature, it is in contrast with the predictions of the Two Sector
Model. Instead of the expected positive wage effects in the formal
sector and negative wage effects in the informal sector, I have found
positive wage spillover effects in both sectors.

3.3. Employment

The main employment variable used is the employment rate. I
calculate the share of those employed in the formal and informal
sectors in relation to the labour force. In Fig. 4 I plot these shares over
time across sectors. The formal sector share is roughly twice as large as
the informal sector share, as is also illustrated in Table 1. The trend is
negative for the formal sector but positive for the informal sector. (The
two figures show a clear change in their trend following the 1988
constitutional shortening of the working week and working day.)

These figures can be contrasted with that of the real minimum
wage in Fig. 1. The correlation between the minimum wage and the
employment rate is 0.53 (0.11) in the formal sector and −0.63 (−0.54) in
the informal sector (in the low inflation period). The other employ-
ment variable I use is average hours worked by those employed. The
correlation between this variable and the minimumwage is 0.12 (0.58)
in the formal sector and 0.45 (0.10) in the informal sector. The final
employment variable I use is average hours worked in the labour force,
which is the product of the first two.10 The correlation between this
variable and the minimum wage is 0.57 (0.35) and −0.55 (−0.54)
respectively in the formal and informal sectors.

This preliminary evidence is in contrast with the Two Sector Model
prediction of negative employment effect in the formal sector and
positive employment effect in the informal sector. However, such raw
correlations need to be proved robust when the effect of other
variables (demand and supply shocks) on employment is controlled
for. I control for such shocks in the econometric models below.

4. Employment effects

4.1. Model specification

I estimate employment effects for the formal and informal sectors
separately using a common reduced form equation that is grounded in
standard theory (Brown, 1999):

Δ lnNrt ¼ α þ βΔ lnWM
rt þ λΔXrt þ ∑L

l¼1ρlΔ lnNrt−l þ fr þ ft þ vrt ð1Þ

where Nn is the measure of employment, WM
rt is the monthly real

minimumwage; Xrt are labour supply shifters; fr and ft are region and
time fixed effects, and vrt is the error term in region r and month t,
r=1...6, and t=1...120. A GLS correction is performed to correct for
heteroskedasticity arising from aggregation and to account for the
relative importance of each region. Also, standard errors are corrected
for serial correlation across and within regions.



Fig. 4. Employment rate, Brazil 1982–2004 data source: IBGE (PME).
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There is some agreement in the literature that demand side
variables should be held constant, but less agreement on whether
supply side variables should be included as controls and, if so, which
ones. The debate is about whether a reduced form or a demand
equation is estimated. If the labour supply is perfectly elastic, the
effect of the minimumwage on employment can be obtained from the
estimation of the labour demand. If, however, the labour supply is
positively sloped, some sort of reduced form has to be estimated, and
supply shifters need to be included. Nevertheless, even if employment
is demand determined, truly exogenous supply side variables do not
bias the coefficient, which will be however, more inefficient (Brown
et al., 1982). Despite these concerns, such estimates (from labour
demand and reduced form equations) have been extensively com-
pared in the literature without much reservation (Brown, 1999; Card
and Krueger, 1995). I estimate Eq. (1) including and excluding supply
shifters in Section 4.2 to assess the sensitivity of the estimates.

The supply shifters that can be defined from the data are the
proportion of the total population who are younger than 10 years old,
between 10 and 24 years of age, women, illiterates, students, with
completed basic (8 years) education and high school (11 years) edu-
cation; the average years of schooling in the total population; the
proportion of thoseworkingon two jobs, in the construction,metallurgy
and public sectors. Table 1 summarizes these variables across regions
and over time (see Section 3.2). These supply shiftersmake it possible to
separate the effect of, say, lower employment due to the presence of
relatively more female, young and low educated workers in a particular
region and month from lower employment due to a minimum wage
increase. I also include theproportionofworkers inparticular industries to
control for region specific shocks that might affect employment. For
example, if the metallurgy industry is in decline in a particular region,
employment in that region might decline even in the absence of a
minimumwage increase – and perhaps more so after a minimum wage
increase. The goal here is to separate the effect of a declining metallurgy
industry from the effect of an increasingminimumwage on employment.

A full set of region dummies, added to a specification already in
differences, separates region specific effects from the effect of the
minimum wage on employment. And a full set of month dummies
separates the effect of macro shocks from the effect of the minimum
wage on employment. Card and Krueger (1995) argue that if region
and time fixed effects are modelled, then leaving out particular labour
demand or supply shocks, say due to data limitations, might not
matter much. I estimate Eq. (1) including solely region and time fixed
effects and also further including controls in Section 4.2 to assess the
sensitivity of the estimates.

I allow for dynamics by including lags of the dependent variable to
the specification. Lagged employment is typically used as a measure of
demand for labour to control for region specific shocks that might be
correlated with the minimum wage (Card and Krueger, 1995; Brown,
1999). Lagged employment also accounts for lower employment in
regions which have traditionally had long spells of unemployment.
Furthermore, lagged employment allows the possibility that mini-
mum wage affects employment in future periods. That might occur
because of the inability to adjust other inputs in the production
function instantaneously in response to minimum wage increases
(Brown et al., 1982). Finally, including lagged employment alleviates
problems arising from serial correlation in the residuals.

Employment can be adjusted in two margins following a mini-
mumwage increase: the number of jobs and the number of hours per
worker. Thus, the total effect of a minimum wage increase on em-
ployment can be decomposed into hours effect and jobs effect using
the decomposition discussed in Section 3.3. I hence takeNrt tomean, in
turn, average hours worked in the labour force, average hours worked
by those employed and the employment rate, as defined in Section 3.3.
Eq. (1) is therefore estimated three times for each sector. Theβestimate
in the first of these equations equals the sum of the βestimates in the
second and third equations. In other words, the total effect (in the first
rowof Panel A of Table 2) equals the hoursworked effect (in the second
row) plus the jobs effect (in the third row). To preserve the
decomposition, lagged average hours worked in the labour force is
used in all three equations. Nonetheless, the decomposition is only
approximately true, because the OLS additivity property is not preser-
vedwhenaGLS correction is performed (see Panels B to F of Table 2 and
also Table 3).

As the nominal minimumwage is constant across regions in Brazil,β
does not fully identify the effect of the minimumwage on employment
in Eq. (1). That is because the denominator of the real minimum wage
drives the variation in the ratio. As a result, the effectof the inverse of the
deflator on employment is what is ultimately estimated (Welch and
Cunningham, 1978). Other minimum wage variables that have been
suggested in the literature to circumvent this problem are “fraction
affected”, which is defined as the proportion of workers earning a
nominal wage between the old and the new nominal minimum wage
(Card, 1992), and “fraction at”, which I defined in Section 3.2. The
intuition for the later is that a constantminimumwage affects a different



Table 2
Effect of a minimum wage increase on employment

Formal sector Informal sector

Dependent variable Short run coefficient Standard error Long run coefficient Standard error Short run coefficient Standard error Long run coefficient Standard error

A—Base specification
Total effect 0.080 0.109 0.358 0.160
Hours worked effect 0.053 0.104 0.181 0.126
Jobs effect 0.027 0.060 0.177 0.099

B—Adding Region region and time fixed effect
Total effect −0.018 0.095 0.279 0.147
Hours worked effect 0.107 0.062 0.153 0.094
Jobs effect −0.126 0.076 0.147 0.115

C—Adding Labour labour supply shifters
Total effect −0.007 0.094 0.264 0.147
Hours worked effect 0.095 0.064 0.139 0.095
Jobs effect −0.096 0.072 0.148 0.115

D—Adding Dynamics dynamics (12 lags of the dependent variable)
Total effect 0.027 0.093 0.010 0.034 0.227 0.136 0.046 0.028
Hours worked effect 0.092 0.065 0.065 0.046 0.122 0.091 0.065 0.049
Jobs effect −0.078 0.073 −0.046 0.045 0.130 0.113 0.040 0.035

E—Adding Dynamics dynamics (24 lags of the dependent variable)
Total effect −0.064 0.101 −0.021 0.033 0.249 0.142 0.041 0.024
Hours worked effect 0.020 0.074 0.014 0.052 0.173 0.095 0.083 0.048
Jobs effect −0.122 0.081 −0.062 0.043 0.114 0.118 0.026 0.027

F—Long differencing
Total effect −0.017 0.060 −0.025 0.088 −0.033 0.091 −0.036 0.099
Hours worked effect −0.010 0.037 −0.011 0.038 0.022 0.062 0.022 0.060
Jobs effect −0.016 0.054 −0.021 0.074 −0.059 0.091 −0.050 0.077

The dependent variable is, in turn, log average hours in the labour force, log average hours by those working and log employment rate.
The shock variable is the “fraction at”.
These are γ GLS estimates in Eq. (2), estimated in turn for the formal and informal sectors (except in Panel A, where the estimates are OLS).
The weights are the square root of the inverse of the sample size.
Standard errors are corrected for serial correlation across and within regions.
Month and region dummies model time and region fixed effects. Labour supply shifters are included as controls, namely, the proportion.
of the total population younger than 10 years old, between 10 and 24 years of age, women, illiterates, students, with completed basic and high school education; the average years of
schooling in the total population; the proportion of those working on two jobs, in the public, construction and metallurgy sectors.
Data source: IBGE (PME).
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proportion of workers depending on the initial level and shape of the
wage distribution across regions. This cross region variation is then
exploited to ensure identification of the effect of theminimumwage on
Table 3
Effect of a minimum wage increase on employment (robustness checks)

Formal sector

Dependent variable Short run coefficient Standard error Long run coefficient Standa

A—Adding Region region specific shocks
Total effect −0.043 0.099 −0.011 0.026
Hours worked effect 0.032 0.073 0.019 0.044
Jobs effect −0.110 0.079 −0.045 0.034

B—Adding Region region specific seasonal shocks
Total effect −0.064 0.101 −0.016 0.025
Hours worked effect −0.011 0.073 −0.007 0.043
Jobs effect −0.095 0.082 −0.037 0.033

C—Low educated
Total effect −0.146 0.166 −0.032 0.037
Hours worked effect 0.061 0.088 0.044 0.064
Jobs effect −0.228 0.152 −0.066 0.046

D—Self-employed
Total effect −0.029 0.141 −0.010 0.050
Hours worked effect 0.034 0.083 0.024 0.058
Jobs effect −0.038 0.118 −0.018 0.057

Notes as in Table 2.
Compare with Panel E of Table 2.
employment. “Fraction at” is superior because “fraction affected” does
not capture the erosion of theminimumwage in relation to otherwages
as it is always zero when the minimumwage is constant (Brown,1999).
Informal sector

rd error Short run coefficient Standard error Long run coefficient Standard error

0.239 0.140 0.036 0.022
0.179 0.095 0.086 0.048
0.105 0.117 0.023 0.025

−0.013 0.133 −0.002 0.019
0.057 0.087 0.028 0.043

−0.037 0.116 −0.007 0.023

0.163 0.262 0.027 0.044
0.142 0.142 0.088 0.089
0.147 0.242 0.030 0.050
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Using “fraction at” in place of the log real minimumwage in Eq. (1),
I obtain:

Δ lnNrt ¼ α þ γFrt þ λΔXrt þ ∑L
l¼1ρlΔ lnNrt−1 þ fr þ ft þ urt ð2Þ

where Frt is “fraction at” as defined in Section 3.2 and urt is the new
error term.

4.2. Results

I restrict the sample to the low inflation period (after December
1994, six months from the implementation of the last stabilization
plan). The motivation here is that estimates for the full sample pe-
riod might dilute more adverse employment effects in low inflation
periods. That is because firmsmight respond differently to aminimum
wage increase depending on the level of inflation. In high inflation
periods, firms may perceive the increase as temporary, anticipa-
ting the subsequent accommodating monetary policy and wage-
price spiral (see Section 2). Hence they would not adjust employment
to avoid adjustment costs (Cox and Oaxaca, 1981). Conversely, more
adverse employment effects might be expected in low inflation
periods. Furthermore, the high inflation period was characterized
by large macroeconomic volatility in Brazil – in particular, with seve-
ral failed stabilization plans and stop-and-go cycles. Therefore, the
low inflation period offers a better opportunity to identify the effect
of a particular variable, i.e. the minimum wage, on employment, as
discussed in Section 2. This will help to disentangle the effects of an
indexing policy from the effects of employer responses to changes in
the legislation.

I estimate Eq. (2) separately for the formal and informal sector. The
y estimates across sectors are shown in Table 2. I begin with a base
specification that excludes fixed effects, supply shifters and dyna-
mics and does not correct for serial correlation or heteroskedasticity
(therefore the employment decomposition is exact and the sum of the
OLS estimates in the last two rows equals the estimate in the first row
of Panel A of Table 2). The estimates of both the number of hours
worked effect and the number of jobs effect are statistically insignif-
icant for both sectors, while the total effect is insignificant for the
formal sector and positive and significant for the informal sector. This
significance vanishes away when region and time fixed effects are
added, as shown by the GLS estimates in Panel B of Table 2. So, it
appears that in the base specification the minimumwage variable was
capturing the effect of other macro shocks and/or region specific
effects on employment, as discussed in Sections 2 and 4.1. Panels C to E
of Table 2 show that the results are robust to adding labour supply
shifters and dynamics.11 This indicates that most of the relevant
variation was already captured by the full set of region and time
dummies, as suggested by Card and Krueger (1995).12 Finally, the
11 The results were robust to using 6 lags, but that prematurely censored the dynamic
adjustment process. The coefficients of most lags were significant, often above the
20th lag, which is in line with previous studies in the literature, where employment is
reported to take up to two years to fully adjust (Layard et al., 1991).
12 A cautious reading of Panel B of Table 2 is that there is some evidence (at the 10%
level of significance) of negative jobs effect and positive hours worked effect in the
formal sector, which roughly offset each other resulting on an insignificant total effect.
Similarly, there is some evidence (at the 10% level of significance) that the positive
hours worked effect drives the total effect in the informal sector. In Panel C of Table 2,
there remains some evidence of this positive total effect in the informal sector (at the
10% level of significance) though the drive is now less clear, as neither the hours
worked effect nor the jobs effect is significant (even at the 10% level). All estimates are
insignificant (even at the 10% level) in the formal sector. I checked the sensitivity of the
results to the particular choice of controls by re-estimating the models including solely
the proportion of women as a supply shifter, which is a common control variable in the
literature. The estimates of the jobs effect are not significant (even at the 10% level):
− 0.118 (0.076) for the formal and 0.146 (0.115) for the informal sector. If, in addition, I
control for the proportion of youngsters (between 10 and 24 years of age) the
estimates are − 0.111 (0.076) and 0.142 (0.114).
estimates in Panel F of Table 2 show that the results are robust to
applying long differencing to the data (defined as t− t−12), in addition to
the short differencing applied above (defined as t− t−1).13

In sum, the estimates in Table 2 indicate little evidence of adverse
employment effects in either sector, whether in the short or long run
after 2 years of adjustment. Neither the number of jobs nor the
number of hours worked appear to change in either sector following a
minimum wage increase. The main conclusion is therefore that the
minimum wage has no adverse effect on employment in Brazil
between January 1995 and December 2004, despite evidence of wage
effects (see Fig. 2A and B). This is in line with prior evidence in the
literature (Card and Krueger, 1995; Machin et al., 2003), although it is
smaller than the −0.1% employment effect reported in Brown's (1999)
survey. This is also in line with previous evidence for Brazil.

For example, the results here are in line with those in Lemos (2004)
and the short run results in Neumark et al. (2006), both of which use
panel data techniques. Nonetheless, Lemos (2004) uses a sample period
of high inflation and does not report separate estimates for the formal
and informal sectors. Neumark et al. (2006) use a low inflation sample
period, but their estimates can only be compared with the short run
estimates arising from the simplest specifications here (estimates in
Panels A andBof Table 2), asdiscussed in Section2. In the short run, their
results do not suggest an adverse employment effect, though more
adverse effects are reported in the longer run. Neumark et al. (2006) do
not report separate estimates for the formal and informal sectors,
instead reporting results for head of households and non-heads.

In contrast, the results here are smaller than those found in Foguel
(1997) who used a “natural experiment” methodology and an earlier
sample period and did not report results across sectors (see Section 2).
They are also smaller than those in Carneiro (in press), Foguel et al. (in
press, 2001) and Corseuil and Carneiro (2001) who found small
negative (positive) employment effects for the formal (informal)
sector. Although they use a similar sample period, they use a different
estimation strategy based on time series variation (see Section 2).
Similarly, the results here are smaller than those in Fajnzylber (2001)
who reported small negative (positive) employment effects in the
formal (informal) sector. As discussed in Section 2, he uses a high
inflation sample period and an identification strategy that relies on
the time series variation of the panel data. Therefore, the difference in
magnitude and significance between the results here and those in
these studies might stem from different methods, identification
strategies and sample periods.

Although the employment results here are in line with previous
empirical results in the literature of none or small adverse employ-
ment effects for Brazil, they are in contrast with the predictions of the
Two Sector Model. Instead of the expected negative employment
effect in the formal sector and positive employment effect in the
informal sector, I found no effect in either sector. I therefore probe the
robustness of these results further in Section 5.

5. Robustness checks

5.1. Regional shocks

In the specifications used above I have controlled for the effect of
macro shocks on employment by defining one dummy for each time
period. I have also controlled for the effect of region specific shocks on
employment by adding one dummy for each region to specifications
already in first differences. I further included dynamics to allow for
lagged adjustment and to account for demand side conditions. Finally,
13 The appropriate data filter (short or long differencing) matters because the
minimum wage effect is not constant across frequencies; negative or positive results
are found depending on whether low or high frequency data is used (Baker et al. 1999;
Card and Krueger, 1995; Neumark and Wascher, 1992).
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16 I have also investigated the possibility of other forms of endogeneity biasing the
results. Firstly, the GLS estimates were robust to SUR estimation where I allow for the
error terms of the formal and informal sector equations to be correlated. This indicates
that I have controlled for the relevant macro shocks that could affect employment
simultaneously in both sectors. I also performed SUR estimation allowing for the error
terms across regions to be correlated and found robust estimates. Secondly, the GLS
estimates were again robust to GMM estimation using lags of the real minimum wage
and lags of “fraction at” as well as a number of political variables as instruments
following Lemos (2005). The associated F test, Shea R2, Cragg–Donald and Hansen–
Sargan tests confirmed the relevance and validity of the instruments, while the
Hausman test showed no evidence of endogeneity between employment and “fraction
at”. Thirdly, I combined GMM and SUR on a three-stage estimation procedure and
again found robust estimates. Finally, I allowed workers to sort themselves into the
formal or informal sectors following a minimum wage increase. However, the
Hausman test associated to the GMM estimates suggests that the correlation between
the sorting rule and the minimum wage is zero in Brazil. This is what I expected, as I
argue that workers decide in which sector to work based on things other than the
minimum wage (see Sections 3.2 and 6).Soares (in press-b) and Corseuil and Carneiro
(2001) show that there is little evidence of transitions from the formal to the informal
sector or self employment, or from the informal sector into unemployment following a
minimum wage increase in Brazil. More generally, most of the literature on sectoral
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I have controlled for supply side variables that might be affecting
employment directly.

The underlying assumption in these specifications is that unob-
servable variables that affect changes in employment are uncorrelated
with changes in “fraction at”. If, however, macro shocks correlated
with the change in “fraction at” affect different regions differently, the
underlying assumptionmight not be realistic. That is because the time
dummies only capture the common effect of macro shocks across
regions and therefore do not capture the specific effect of a macro
shock on a particular region. The underlying assumptionmight also be
unrealistic in the presence of region specific shocks over time
correlated with the change in “fraction at”. That is because region
dummies only capture region specific shocks that are fixed over time.
Therefore, I need to control both for region specific shocks and for the
potentially differentiated effect of macro shocks across regions that
could be confounded with the effect of the minimum wage on
employment. I thus need such regional shock measures that vary
across regions and over time.

Firstly, I include the change of three such regional shock measures
in the specifications, namely, past regional inflation, past regional tax
revenue and past regional average productivity in the metallurgy
industry. The latter is defined as industrial production divided by total
number of workers directly employed in production in the metallurgy
industry. These variables control for otherwise unobservable shocks in
the formal and informal sectors of a region potentially correlated with
the impact of minimumwage increases in that region. For example, on
the one hand, tax evasion varies across regions and time, and is largely
affected by conditions in the informal sector of the economy. On the
other hand, average productivity in themetallurgy industry also varies
across regions and time, but is largely affected by conditions in the
formal sector of the economy. Therefore, I expect that regional tax
revenue captures different regional shocks from those captured by
regional average productivity in the metallurgy industry.

Secondly, following Card and Krueger (1995), I also include
regional political measures in the specifications. These are proxies
for otherwise unobservable factors in a region related to the impact of
minimum wage increases in that region. I use the number of votes in
favour and against minimumwage bills to construct the first measure
of political support across regions (Card and Krueger, 1995). I also
define two further variables. I use the timing of elections to define an
“election cycle” (Carmignani, 2003).14 The basic assumption is that
incentives for more generousminimumwage increases depend on the
proximity of elections (Sobel, 1999). I then interact the “election cycle”
with the regional dummies to construct the second measure of po-
litical support across regions. Next, I consider the frequency of mi-
nimumwage increases to define a “voting cycle” (Lemos, 2005).15 Here
the assumption is that when politicians are willing to support mini-
mumwage increases they might also be more willing to support other
macro employment growth policies. I then interact the “voting cycle”
with the regional dummies to construct the third measure of political
support across regions.

I re-estimate Eq. (2) including the regional shock measures and the
regional political support measures. These estimates, shown in Panel A of
Table 3, remain statistically indifferent from zero. They are qualitatively
similar to the previous estimates (compare with Panel E of Table 2) and
thus themain conclusion from before – that theminimumwage does not
affect employment in either sector – is maintained.

I further control for region specific seasonal shocks that might be
correlated with changes in “fraction at”. This is because the minimum
wage in the sample period is systematically increased in April/May,
14 The “election cycle” is defined as a linear time trend between two consecutive
elections, but the results were robust to other functional forms (exponential, squared,
square root and log).
15 As before, the “voting cycle” is defined as a linear time trend between any two
minimum wage increases, but again the results were robust to other functional forms.
which also causes the variation in “fraction at” to be systematic. First, I
define seasonal-month dummies to control for unobserved fixed
effects across months (Burkhauser et al., 2000). Then, I interact these
seasonal-month dummies with the regional dummies to separate the
effect of region specific seasonal shocks from the effect of the
minimum wage on employment. I re-estimate Eq. (2) including the
region specific seasonal shock measure. These estimates, shown in
Panel B of Table 3, remain statistically indifferent from zero. They are
again qualitatively similar to the previous estimates and thus themain
conclusion from before is unchanged.16

5.2. Low educated

The next robustness check consists in restricting the sample to low
wage workers. As earlier estimates are for the entire labour force, more
adverse employment effects for low wage workers might have been
diluted. That is because in any region-month cell only a minority of
workers is affected by changes in the minimum wage and any employ-
ment effects for thisminoritymayget swamped by no employment effect
for themajority (Stewart, 2002). I therefore expect the employmenteffects
for low educated workers to be more negative for the formal sector and
more positive for the informal sector. I also expect, according to the Two
SectorModel, thewage effects to bemorepositive in the formal sector and
negative (or less positive) in the informal sector.

I plot Kernel log real wage distributions for formal and informal
sector low educated workers (thosewith 4 or less years of schooling) in
April–May 1995 in Fig. 5. These distributions show evidence of positive
wage spillover effects resulting on a compression effect of the wage
distribution of both sectors. In the formal sector, the compression ef-
fect is again evident and stronger at the bottom of the distribution.
Furthermore, the minimum wage now affects almost the entire dis-
tribution (compare with Fig. 2). In the informal sector, the compression
effect is once again towards the centre of the distribution.

I re-estimate Eq. (2) for low educated workers only. These estimates,
shown inPanel C of Table 3, again strengthen the earliermain conclusion
(compare with Panel E of Table 2). All estimates remain stubbornly
statistically indifferent from zero, indicating that the minimum wage
does not adversely affect low educated employment in either sector.
These estimates are in line with evidence for US teenagers and for UK
lowwageworkers, where no adverse effects on employment have been
documented (Card and Krueger, 1995; Machin et al., 2003).
composition changes, selectivity, sorting and segmentation in the labour market does
not include the minimum wage in their sorting rule (Gaag and Vijverberg, 1988;
Funkhouser, 1997; Chahad and Fernandes, 2000; Pisani and Pagan, 2004). Finally, I
estimate reduced form equations at the aggregate regional level and do not attempt to
separate supply effects (e.g. decision to participate in the labour market) and demand
effects (e.g. firms decisions to fire or hire workers), which ultimately depend on
structural mechanisms of adjustment at the micro level.



Fig. 5. Wage distributions for the low educated, Brazil 1995 data source: IBGE (PME).

235S. Lemos / Labour Economics 16 (2009) 224–237
Thus, even in the presence of a stronger wage compression effect
for the low educated, where more adverse employment effects were
expected, the minimum wage does not adversely affect employment.

5.3. Self-employed

So far, I have focused on salaried employees, all of which are covered
by the legislation, and themain issuehas beenwhether thefirms,where
such employees work, comply with the legislation. I now focus the
analysis on a group of non-salaried workers that are more truly
uncovered by the legislation, the self-employed. The intuition is to use
the self-employed asa control groupwhichdonot receive the treatment.
This will allow us the possibility to further test the validity of the
standard Two Sector Model for Brazil. If the results for the uncovered
self-employed are consistent with the traditional Two Sector Model, I
expect a negative wage effect and a positive employment effect.

Fig. 6, where I plot Kernel log real wage distributions for self-
employed workers in April–May 1995, shows evidence of positive
wage effects. The compression effect qualitatively resembles that of
the formal sector (compare with Fig. 2). It is at the bottom of the
distribution, though it is stronger and it extends higher up in the
distribution. The spike at the minimum wage is not as tall, though is
fatter, indicating that the minimum wage is a signal when the self-
employed set their wages. This is also evident because of the little
Fig. 6. Wage distribution for the self-employed, Brazil 1995 data source: IBGE (PME).
mass in the distribution below theminimumwage, indicating that few
self-employed are prepared to work for less than the minimumwage.
This is a striking feature of the relevance of the minimum wage in
Brazil, as there is no theoretical reason why, within the Two Sector
Model, the wages of the self-employed should be affected by the
minimum wage.

I re-estimate Eq. (2) for the self-employed. These estimates, shown
in Panel D of Table 3, reinforce the principal finding that the minimum
wage does not affect employment. The results here qualitatively
resemble the results for the informal sector (compare with Panel E of
Table 2). All estimates once again remain statistically indifferent from
zero. This suggests that even in the self-employed uncovered sector
the minimumwage raises wages but does not destroy employment in
Brazil.

6. Empirical evidence and theory predictions

The evidence for both the formal and informal sectors indicates
that wage effects in Brazil are large whereas employment effects are
not found. Although this evidence is in line with previous empirical
evidence, it is not in line with theory. The predictions of the Welch–
Gramlich–Mincer Two Sector Model do not seem to hold true for
Brazil. Firstly, a sizeable spike is observed in the wage distribution not
only of the formal, but also of the informal sector. Secondly, wage
spillover effects are observed in the informal sector, not only in the
formal sector, resulting in a compression effect in the wage dis-
tribution of both sectors. Thirdly, no evidence of adverse employment
effects is found in either sector.

I argue that the predictions of the Two SectorModel do not hold for
Brazil because they follow from the assumption of segmented labour
markets. There is growing unrest in the Brazilian and Latin American
literature as to whether segmented labour market models, such as the
Two Sector Model, explain better the labour market of these countries
than competitive labour market models (Maloney, 1999; Menezes-
Filho et al., 2002; Pratap and Quintin, 2006; McIntyre, in press). For
example, it has been suggested that the informal sector offers a way of
avoiding the inefficiencies of labour market regulations (Maloney,
1999; Gonzaga et al., 1999; McIntyre, in press). It has also been
suggested that both the formal and informal sectors belong in a well
integrated market offering jobs with distinct characteristics which
heterogeneous workers can choose from (Maloney, 1999; Pratap and
Quintin, 2006).
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While the Brazilian labour market exhibits some features of a
segmented labour market, it also exhibits features of a competitive
integrated labour market. For example, Menezes-Filho et al. (2002) es-
timated wage differentials betweenworkers in the formal and informal
sectors in Brazil. They concluded that there is strong evidence of self
selection on the basis of unobservables and not as a consequence of
characteristics of jobs in the formal sector, as expected from the
segmented labour markets hypothesis. Carneiro and Henley (2001) and
Tannuri-Pianto and Pianto (in press) also found evidence that workers
select themselves into the informal sector in Brazil on the basis of their
comparative advantages. Furthermore, Sedlacek et al. (1990) and Telles
(1993) documented that workers move easily between the formal and
informal sectors in Brazil, with a great deal of mobility. Maloney (1999)
argues that this is evidence against the segmented labour market
hypothesis and in favour of an integrated competitive labour market.

While it is beyond the scope of this paper to provide a new and
coherent theoretical framework to accommodate the puzzling results
discussed above, I argue that segmented labour market models – such
as the Two Sector Model – might not offer a satisfactory explanation
for the effect of the minimum wage across the formal and informal
sectors in Brazil and for other aspects of the Brazilian labour market.
Other researchers have also questioned the validity of the Two Sector
Model in Brazil and Latin America (Barros et al., 1997; Maloney, 1999;
Maloney and Mendez, 2004; Menezes-Filho et al., 2002; Pratap and
Quintin, 2006; McIntyre, in press).

7. Conclusion

In this paper I have presented new empirical evidence on the effect of
theminimumwage across the formal and informal sectors in Brazil, using
a monthly household panel survey from 1982 to 2004. The principal
finding is evidence that the minimumwage compresses the wage distri-
bution of both sectors but does not affect employment. The compression
effect is at thebottomof the formal sectordistribution,while it ishigherup
in the distribution of the informal sector. The employment results indicate
thatneither thenumberof jobsnor thenumberofhoursworkedchange in
either sector followingaminimumwage increase. The results are robust to
different estimation strategies and to a number of robustness checks. For
example, the compression effect is stronger for low educated workers,
which could hint at more adverse employment effects. Nonetheless, no
employment effects could be found. Also, no employment effects could be
found for the self-employed, despite wage effects.

In sum, the evidence for both the formal and informal sectors indicates
that wage effects in Brazil are large whereas employment effects are not
found. Although this evidence is in linewith previous empirical evidence,
it is not in line with theory. The predictions of the Welch–Gramlich–
Mincer TwoSectorModel donot seemtohold true forBrazil. I argue that is
because suchpredictions follow fromtheassumptionof segmented labour
markets. While the Brazilian labour market exhibits some features of a
segmented labour market, it also exhibits features of an integrated com-
petitive labour market. I argue that segmented labour market models –
such as the Two Sector Model –might not offer a satisfactory explanation
for the effect of theminimumwage across the formal and informal sectors
in Brazil. Other researchers have also questioned the validity of the Two
Sector Model in Brazil and Latin America (Barros et al., 1997; Maloney,
1999;Maloney andMendez, 2004;Menezes-Filho et al., 2002; Pratap and
Quintin, 2006;McIntyre, inpress). I therefore advocate thatmore research
into the economics of the minimum wage in developing countries is
needed.

The main policy implication deriving from these findings is that the
minimum wage could be an effective policy tool in the fight against
poverty and inequality without destroying too many jobs in Brazil. The
minimumwage is effective not only in the formal, but also in the informal
sector,where legislation is presumablynot compliedwith. Itmight thusbe
a more effective policy to reduce poverty than policies that attempt to
incorporate informal sector workers into the formal sector, which might
generate higher unemployment. Minimum wage policy could then be
complementedbyotherpolicies specifically targetedat thepoorest 10%, as
the minimum wage does not reach those at the very bottom of the
informal sector wage distribution. A related policy relevant issue is the
hidden fiscal costs of informality as informal sector workers do not pay
social security but receive universal benefits such as health service and
retirement pensions. A further related policy implication is thatminimum
wage increases might adversely affect public deficits in the longer term
(via the public sector wage bill and the benefits and pensions bill), un-
dermining the fight against poverty and inequality. Given these po-
licy implications, I advocate that more research is needed in this area
before theminimumwage can bemore convincingly justified as a poverty
alleviation policy.
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