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We estimate the conditional earnings gap between formal and informal sectors, distinguishing between
salary and self-employed workers. Rich panel datasets for Brazil, Mexico, and South Africa are
assembled to define informality in a comparable way and to control for (time-invariant) unobserved
heterogeneity. Estimations are conducted at different points of the conditional earnings distributions.
Interesting results emerge. First, informal salary workers are systematically underpaid compared to
their formal sector counterparts, in all countries and at almost all conditional quantiles. Yet penalties
are very moderate in Brazil and Mexico while more substantial in South Africa, a country where legal
advantages in formal employment are effective. Second, informal self-employment contributes to a
more dispersed earnings distribution in all three countries. International comparisons reveal a con-
tinuum of situations reflecting historical and legal differences across countries, from very large self-
employment penalties in South Africa to significant conditional earnings premia in Mexico.
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1. Introduction

Recent evidence indicates that the informal sector is likely a long-term feature
of emerging and developing economies, particularly in Africa and Latin America
(Charmes, 2000).1 Given that informality represents a large share of the working
force, understanding its workings is essential to comprehending labor markets and
income distribution in these countries. The main difficulty is perhaps the huge
heterogeneity characterizing this sector and therefore the difficulty to describe its
functioning and its role. According to the traditional view (Fields, 1975; Dickens
and Lang, 1985), salary workers enter informality to escape unemployment or
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1Evidence on informality is summarized in Leontaridi (1998), Perry et al. (2007), Jütting et al.
(2007), and Ruffer and Knight (2007), among others.
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because they are rationed out of the formal sector as a result of labor market
regulation.2 Yet some authors have recently questioned this paradigm, arguing
that an important fraction of informal jobs may reflect the voluntary choice of
workers given their preferences, skill endowments, and competing earnings pros-
pects (e.g. Maloney, 1999). Even if recent labor market modeling suggests adopt-
ing a dual representation of the informal sector whereby a competitive/voluntary
entry segment coexists with a rationed/segmented group (Funkhouser, 1997;
Blunch et al., 2001; Fields, 2005), empirical studies are necessary to grasp the much
broader variety of situations that exist both within a country and across country-
specific labor market experiences and legal contexts. Arguably, data constraints
have limited the number of comprehensive empirical studies where informality can
be defined and studied in a comparable way across countries and where individual
heterogeneity can be exploited.

One of the important aspects is how the presence of informal sectors affects
the earnings structure in these countries. According to the traditional view, infor-
mal salary workers earn less than identical workers in the formal sector because of
legal reasons (minimum wages, higher unionization) that may push up formal
sector wages above market-clearing levels.3 More recent studies nonetheless
show that informal–formal pay differentials may not be negative or may not be
explained solely by regulatory environments. For instance, higher remunerations
can be found for self-employed workers in some Latin American countries (e.g.
Yamada, 1996; Maloney, 1999, 2004; Saavedra and Chong, 1999). Several chal-
lenges exist in estimating the existence of informal earnings penalty/premium (after
controlling for workers’ characteristics), and notably the necessity to incorporate
unobserved heterogeneity and to depart from mean estimations that may not
characterize the returns of the majority of informal sector workers if a handful of
prominent entrepreneurs push up the average earnings (see Hamilton, 2000). Some
authors have attempted to deal with the unobserved characteristics that affect both
the selection into a particular sector and earnings levels, either by explicitly intro-
ducing selection equations (e.g. Carneiro and Henley, 2001; Gong and van Soest,
2002) or by purging estimations from unobservables by using fixed effects models
(e.g. Badaoui et al., 2008). Others have used quantile regressions to account for the
variety of situations along the earnings distribution that may be concealed by
comparisons at the mean (e.g. Tannuri-Pianto and Pianto, 2008).

The present paper suggests an attempt to capture the diversity of the informal
sector by addressing these two issues in a comprehensive way and in an interna-
tional perspective. We estimate the conditional earnings penalties/premia carried
by informal sector workers, carefully distinguishing between informal self-
employed and informal salary workers.4 We exploit large (rotating) panels to

2In a similar way, informal self-employment is often seen as a means of overcoming economic:
hardships in developing countries (Leibenstein, 1968).

3Similarly, some authors report lower average earnings in informal self-employment compared to
paid (formal) employment (e.g. Aronson, 1991; Carrington et al., 1996; Sullivan and Smeeding, 1997).

4Like ours, some studies consider in turn the comparison between formal and informal salary
workers and between the latter and self-employed workers (e.g. Arias and Khamis, 2008; Bosch and
Maloney, 2010). Some other studies focus exclusively on formal versus informal salaried work (e.g.
Badaoui et al., 2008; Bargain and Kwenda, 2009). At the other extreme, some studies approximate
informality by self-employment (e.g. Yamada, 1996, for Peru).
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account for workers’ unobserved heterogeneity by estimating fixed effects regres-
sions at the mean but also at different points of the conditional earnings distribu-
tion. This approach allows us to unveil more complex patterns that prove useful
for characterizing the different segments of the labor market. We focus on three
countries which have received a considerable amount of attention in the literature
on informality, namely Brazil, South Africa, and Mexico. One of the challenges of
international comparative work is to define informality in the most comparable
way across countries. In our view the present contribution to the current literature
thus derives from both a methodological perspective and data quality. Cross-
country comparisons reveal interesting regularities concerning the relative
earnings position of informal salary workers or the dispersion effect of self-
employment on the earnings distribution. They also point to contrasted situations
especially regarding the relative position of self-employed workers in the different
countries.

We can summarize the main findings as follows. First, informal salary
workers are systematically underpaid compared to their formal sector counter-
parts, in all countries and at almost all conditional quantiles. Penalties are larger
at lower conditional quantiles—those who do badly conditional on their observed
characteristics do especially poorly in informal salary work. Yet penalties obtained
after controlling for unobserved heterogeneity are extremely modest in Latin
America. They are more substantial in South Africa, a country where legal advan-
tages in formal employment are effective (in particular unionization and minimum
wage). Second, the comparison between self-employment and formal salary work
shows a continuum of situations reflecting historical and legal differences across
countries. The two polar cases are South Africa, with a largely penalized group of
self-employed workers, and Mexico where very significant conditional earnings
premia appear for half of the self-employed. Brazil is an intermediary case with
moderate premia (penalties) at the top (bottom) of the conditional earnings
distribution.

The paper is organized as follows. Section 2 briefly describes the data and
discusses the nature of informality in the three countries under study. The econo-
metric approach is detailed in Section 3. In Section 4 we discuss and interpret the
results. Section 5 reports robustness checks and Section 6 concludes.

2. Measuring Individual Earnings in All Three Sectors

2.1. Data, Selection, Definition

For Brazil, we make use of the Monthly Employment Survey (Pesquisa
Mensal de Emprego, PME) conducted by the Instituto Brasileiro de Geografiae
Estatistica (IBGE). This is a monthly household survey on the six largest metro-
politan areas of Brazil (i.e. Belo Horizonte, Porto Alegre, Recife, Rio de Janeiro,
Salvador, and Sao Paulo). Households are interviewed four months in a row and
re-interviewed eight months later for another four months. We create a panel with
observations that are a year apart, focusing on the years 2002 to 2007. For South
Africa, we use the Labor Force Survey (LFS), a bi-annual rotating panel con-
ducted by Statistics South Africa (Stats SA) and covering all provincial areas.
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Twenty percent of the sampling units are rotated out of the survey and replaced
with a new sample every six months; workers are therefore observed five times at
most over a two-and-a-half year period. We use the waves of September 2001 to
March 2007. For Mexico, we use the Mexican National Occupation and Employ-
ment Survey (ENOE) conducted by the Instituto Nacional de Estadistica, Geo-
graphica e Informatica (INEGI). This is a quarterly survey where workers are
observed at most five times over a five-quarter period. We use data from the first
quarter 2005 to the third quarter 2008.

These surveys provide information about job characteristics, incomes, work
duration, demographics, and education. Since households are identified over time
but individuals are not, we construct panels of individual workers by linking
persons within households over time on the basis of gender, race, and age. For the
baseline estimates, we select workers that are observed at least twice in the data.
The attrition resulting from this procedure corresponds to 30 percent of the initial
sample for Brazil, 19 percent for South Africa, and 17 percent for Mexico. In the
last section, we check for possible non-random attrition that could bias our results.
We restrict our sample to urban men aged 15 to 65 years, not engaged in any form
of education, and in full time employment in the private sector. We focus on men
because in all three countries a large proportion of women are not active or are
engaged in unpaid work—accounting for selection into the labor market is not yet
standard in quantile estimations (see Albrecht et al., 2009). We select only workers
in the private sector, which excludes unpaid family workers (whose implicit earn-
ings are difficult to evaluate) and public sector employees; for the latter, there are
indeed important differences in institutional mechanisms regulating wages, both
across countries and compared to the private sector.

We opt for the legalistic/social protectionist definition of informality which
refers to the lack/avoidance of formal registration, taxation, and labor standards
and the lack of social security protection. This is a broad concept of informality as
it recognizes the possible presence of unregistered/unprotected workers in large
firms (Perry et al., 2007).5 Specifically, the group of informal salaried workers is
identified on the basis of lack of compliance with labor legislation, which is
relatively straightforward to capture in the surveys in use. In Mexico employees
have to contribute to the social security agency (IMSS). Similarly, employees in
Brazil must hold a labor card (carteira assinada), the signing of which guarantees
them access to formal labor protection. Therefore those wage employees not
registered with the social security agency in Mexico or not holding a signed labor
card in Brazil are considered as informal salaried (similar definitions are used for
instance in Amuedo-Dorantes, 2004; Tannuri-Pianto and Pianto, 2008; Bosch and
Maloney, 2008, 2010). For South Africa, the LFS contains several questions
regarding fringe benefits and other aspects of the job that can be used to identify

5ILO traditionally recommends classifying informal as workers in small establishments of fewer
than 5–10 employees, who tend to be informal along different dimensions. Henley et al. (2006), Perry
et al. (2007), and Bosch and Maloney (2008) show there is substantial overlap in these definitions. We
have checked this for the datasets in use and find that it is broadly the case, except for Brazil where we
found many informal (unregistered) salaried workers in large firms—see Bargain and Kwenda (2009)
for more details.
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the sector, in particular questions regarding whether the firm provides medical aid
and deducts unemployment insurance contributions (see also Badaoui et al.,
2008).

The group of self-employed workers also belongs to a large extent to the
informal sector as defined above or as characterized by the LIO. For Brazil, the
self-employed do have the legal obligation to pay social security contributions;
Henley et al. (2006) report that around 95 percent do not do so. A relatively small
group of self-employed in Mexico (less than 6 percent of all self-employed in our
survey) satisfy the INISS registration although are under no legal obligation to do
so. They would be counted as formal sector self-employment, a category which we
do not include, and hence is dropped from our selection. In South Africa, although
self-employed workers can make contributions to social security, we find that only
3 percent do so. The data allows us to identify those owners of a registered firm and
who pay taxes (19.5 percent of all self-employed). Those who are registered/pay
taxes or make social security contributions are excluded from our sample. As a
further check, we find that very few self-employed workers own firms of more than
five employees (15 percent in Brazil, less than 5 percent in Mexico, and 10.5 percent
in South Africa). Note that we also check the validity of the self-reported employ-
ment state with relevant information for each country.6

This selection leaves an unbalanced panel of 22,186 men with 44,372 obser-
vations in Brazil, 9,237 men with 22,757 observations in South Africa, and 107, 465
men with 363,911 observations in Mexico. Summary statistics are reported in
Table 1 and discussed below. We categorize workers in one of the three states,
namely self-employed, formal, and informal paid work. We construct a measure of
hourly earnings for all workers, using monthly gross earnings and reported work
hours in the primary job. For the self-employed, information on monthly earnings
does not allow distinguishing between returns to labor and to capital—we discuss
this point in the concluding section. Earnings are adjusted over time using the
national consumer price indices provided by the IBGE, Stats SA, and the Central
Bank of Mexico.

2.2. Informality in Brazil, South Africa, and Mexico

Self-employment accounts for 34 percent of total employment in Brazil, 10
percent in South Africa, and 26 percent in Mexico. Informal salary work accounts
for 12 percent of total employment in Brazil, 11 percent in South Africa, and 33
percent in Mexico. These proportions are in line with existing evidence, which
shows that whatever the definition, informal employment is significant in all three
countries (for instance, see Marcouiller et al., 1997, for Mexico; or Carneiro and

6For instance, holding a working permit in Brazil should only apply to those in paid employment.
We drop the few self-employed workers who declare having such signed labor cards (3.4 percent of
them), interpreting it as an indication of misclassification. For South Africa, we use a question on
whether a worker runs his/her own business. The marginal fraction declaring that they do not have their
own enterprise is excluded from the sample. Data also allows distinguishing between firm owners and
own account workers. Hence, we verify that the latter are consistently located in firms of size equal to
one (errors are of an order less than 1 percent).
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Henley, 2001, for Brazil). The large share of informal salary work in Brazil and a
growing self-employment are often viewed to be a result of a stringent labor
legislation (Barros and Corseuil, 2004), the enforcement of these regulations
(Almeida and Carneiro, 2009), and a series of economic crises (Moro et al., 2003).
The first two aspects have been particularly reinforced following the 1988 consti-
tutional changes which increased the degree of workers’ protection and hence
labor costs for firms (Barros and Corseuil, 2004; Bosch et al., 2007). In South
Africa, informality coexists with the presence of classic unemployment. According
to Kingdon and Knight (2007), the overall proportions of informal employment
and unemployment are estimated to be 24 and 29 percent, respectively, of the labor
force in 2003. One of the reasons for the relatively smaller informal salary work
sector in this country pertains to higher reservation wages compared to lower
income countries. Indeed the unemployed who receive some support from within
or beyond the household (social grants) may prefer to remain outside the low-
tier informal sector where real income is very low (Kingdon and Knight,
2004). Informal employees alone account for 11 percent of total salary work
according to Badaoui et al. (2008), which is similar to our findings for that
category.

2.3. Sample Description and Earnings Dispersion

Table 1 presents the descriptive statistics for Brazil, South Africa, and Mexico
and Table 2 completes the description of the samples by reporting the estimates of
a multinomial logit of the workers’ states, either formal salary workers (the refer-
ence group), informal salary workers, or the informal self-employed. Other things
being equal, self-employed workers are substantially older in Latin America and
informal paid workers tend to be younger than all other workers in all three
countries, which is consistent with the view that informal salaried work acts as an
entry point into the labor market. Another standard result is that highly educated
workers are more concentrated in formal employment and, to a lesser extent, in
informal self-employment.

In line with previous studies, we observe that self-employed workers earn
more on average than wage earners in Latin America but earn less than formal
salaried workers in South Africa. To depart from simple mean values, we provide
a few representations of the unconditional earnings distribution in Figures 1 and
2. Figure 1 shows earnings density functions for each sector. It appears that
inequality is highest among the self-employed and that this group is over-
represented among top earners in Mexico and, to a lesser extent, in Brazil. We
also see that informal salary workers are highly concentrated at low earnings
levels. In Mexico and Brazil, the earnings distribution of formal salary workers
lies somewhere in-between. Since we are interested in earnings differentials
between sectors, Figure 2 represents the difference in mean earnings between each
decile of the informal sector (salary workers or self-employed) and the corre-
sponding decile of the formal sector. Wages in the informal salary sector are
systematically lower than in the formal sector while self-employment earnings
dominate formal sector wages for a large part of the unconditional distribution in
Brazil and Mexico.
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While these pictures result from differences in both workers’ characteristics
and returns between sectors, the rest of the paper attempts to pinpoint the true
differences in remuneration across sectors, i.e. the distribution of earnings gaps
conditional on workers’ observed and time-invariant unobserved characteristics.

3. Econometric Approach

We first estimate standard Mincer earnings equations at the mean and at
various quantiles on pooled years data with clustered standard errors at the
individual level. Denote yit the hourly earnings of worker i at time t. Explanatory
variables xit comprise standard human capital information (age, age squared,
education) and other individual/household characteristics as reported in Table 1
(race, number of children, marital status, region) as well as broad industry
dummies to control for the possible structural differences between sectors. The
model estimated by OLS is simply written as:

y x I S uit it it it i= + + +β δ ρ(1)

where dummy Iit (resp. Sit) takes value one if person i observed at time t is an
informal salary worker (resp. self-employed). The estimated coefficients δ̂ and ρ̂
are interpreted as a measure of the conditional earnings premium/penalty experi-
enced by informal salary workers and self-employed workers, respectively, com-
pared to formal wage earners. In the case of quantile regressions (QR), we can
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write for any worker i the tth quantile of the y distribution conditionally on
observables as:

F x x I Sy it it it itit

− ( ) = ( ) + ( ) + ( ) ∀ ∈[ ]1 0 1τ β τ δ τ ρ τ τ, , .(2)

Importantly, the effects of the covariates are permitted to depend on the quantile
of interest, in particular the informal sector premia/penalties d(t) and r(t).

While the datasets in use are arguably relatively rich in individual- and
worker-level characteristics, there may still be a considerable probability that there
are other unobserved factors that determine both selection into a particular sector
and earnings. One obvious example would be unobserved productivity that is not
correlated with the educational level. The failure to account for such factors could
then lead to biased estimates of the conditional earnings penalty/premium. A way
to purge estimations from such unobservables, if they are time invariant, is to use
the rotating panel nature of the data to introduce fixed effects in the model. We
first compare the results of a simple fixed effects model (FE) for each country to the
results based on standard OLS. We also extend this approach to the whole distri-
bution by estimating fixed effects quantile regression (FE-QR), to be compared to
the results of the standard QR.

With xit a set of controls (same as above except that time-invariant charac-
teristics are dropped), ai the time-invariant heterogeneity (the individual fixed
effect), and eit an i.i.d. normally distributed stochastic term accounting for possible
measurement error, the FE model is simply written:

y x I Sit i t it it it it= + + + + +α γ β δ ρ ε(3)

where E [eit, ai, xit, Iit, Sit] = 0 for all individuals i and periods t. The FE estimator
is consistent even if unobserved characteristics are correlated with both selection
and earnings, as long as those characteristics are constant over time. The condi-
tional earnings δ̂ and ρ̂ gaps are derived from the comparison between those who
move between employment states and the “stayers.” Denote C = 1, 2, 3 the three
different states, respectively self-employed, informal salary workers, and formal
salary workers. Let us illustrate the identification by a simple two-period example
and three of the possible transitions:

E y y C k C k ki i i i2 1 1 2 1 2 3− = =[ ] = =, , ,Δ for

E y y C Ci i i i2 1 1 21 3− = =[ ] = −, Δ ρ

E y y C Si i i i2 1 1 22 3− = =[ ] = −, Δ δ

with Δ = − + −( )γ γ β2 1 2 1x xi i .

The changes in earnings for those moving into formal employment and coming
from self-employment (second line) or from informal salary work (third line)
contribute to identify the conditional earnings gaps r and d, together with the
stayers in any state (first line) which capture the change in time-varying observ-
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ables. Beyond this example, actual identification is naturally completed by the
movers for all other possible permutations between states, that is, from self-
employment or informal salary work into formal salary work or between self-
employment and informal salary work. Also, the example above is based on two
periods only but we explore in practice all of the possible transitions of an indi-
vidual over the several periods observed in the data (some workers may move
several times or be accounted as both stayers and movers if observed more than
twice). Note that at this stage, we do not account for possible differences in the
conditional earnings gaps whether identified on workers moving from formal to
informal sectors or on those moving in the other direction, but allow for asym-
metrical effects in the robustness checks section.

We extend the standard QR model to longitudinal data as follows. For any
worker i, the tth quartile of the y distribution conditionally on observables can be
written as:

F x x I Sy it i t it it itit

− ( ) = + ( ) + ( ) + ( ) + ( ) ∀ ∈[ ]1 0 1τ α γ τ β τ δ τ ρ τ τ, , .(4)

Fixed effects a’s have a pure location shift effect on the conditional quantiles of the
response (i.e. they affect all quantiles in the same way).7 We can use Koenker’s
(2004) approach to estimate this model or the alternative and simpler approach
suggested by Canay (2010). The latter exploits the assumption that a terms are
pure location shifters, so that they can be estimated in a first step by traditional
mean estimations (for instance by OLS estimator in first differences). Then it is
possible to use the estimated α̂i in order to regress corrected earnings ˆ ˆy yi i i= − α
on the other covariates by traditional QR.

4. Empirical Results

4.1. Main Results

Our main results are represented in Figures 3, 4, and 5 and commented on
below. For each country, we report the estimated coefficients δ̂ and ρ̂, i.e. the
conditional earnings penalties/premia from informal salary work and informal
self-employment compared to the formal sector. The left panel of each graph
shows the estimates from OLS and QR on pooled years while the right panel
depicts the estimates of the FE and FE-QR on panel data. Dashed lines and empty
diamonds represent the bootstrapped 95% confidence intervals. For each country,
we can see that QR (resp. FE-QR) estimates are not all contained in the interval
surrounding the OLS (resp. FE) coefficient and there are important differences
along the conditional earnings distribution. In Table 3, we also report the condi-
tional earnings gaps at the mean, the median, and two extreme quantiles as well as
the bootstrapped standard errors.8

7As explained by Koenker (2004), it is unrealistic to attempt to estimate distributional shift ai(t) for
a worker i if the number of periods of observations is too small. This is the case in the present study,
and we can only estimate an individual specific location-shift effect.

8The full estimation tables, not reported because of space limitation, are available from the
authors.
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We first discuss the results concerning the conditional earnings gap between
informal and formal salary workers. According to OLS estimations reported in
Table 3, informal salary workers face an average earnings penalty of around 9
percent in Brazil, 63 percent in South Africa, and 15 percent in Mexico when
controlling for workers’ observed characteristics. We also see that these magni-
tudes are close to the penalties estimated at the median of the conditional earnings
distribution. Grey lines in the left panels of Figures 3, 4, and 5 confirm that
informal salary workers are systematically underpaid in all countries and at all
conditional quantiles.

When accounting for unobserved heterogeneity (right panels of the same
figures), the penalties faced by informal salary workers decrease. A similar pattern
is observed in all three countries, with the largest penalties to be found at the
bottom of the conditional earnings distribution. Penalties remain relatively large in
South Africa, between 10 and 30 percent, but are now very small in other countries
(10–15 percent at most, and insignificant for upper conditional quantiles).

We now consider the conditional earnings gap between informal self-
employed workers and formal wage earners. Results reveal a more contrasted
situation across countries than in the case of informal versus formal salary
workers. OLS estimates indicate that on average self-employment confers an
earnings premium of 11 percent in Brazil and 13 percent in Mexico but a penalty
of 30 percent in South Africa. Again, these are close to QR estimates at the median
of the conditional earnings distribution. QR at other levels, as represented by the
black lines in the left panels of Figures 3, 4 and 5, show a more complex pattern
with penalties at the bottom and premia at the top of the conditional distribution
in all countries, indicating that self-employment contributes to a more dispersed
earnings distribution.

Accounting for unobserved heterogeneity tends to increase premia in Mexico
and decrease penalties in South Africa. In Brazil, fixed effects are also important
but act in the opposite direction (in particular FE-QR yield lower premia in the
upper part of the conditional distribution). We observe contrasted situations, with
penalties at almost all conditional quantiles in South Africa (except the very top)
and premia for almost all self-employed workers in Mexico (except the very
bottom)—which is in line with Cunningham and Maloney (2001) who show that
a minority (13 percent) of the self-employed in this country are in the lower-tier
informal sector. Again self-employment premia increase with conditional
quantiles in Mexico and Brazil (and penalties decrease with conditional quantiles
in South Africa) so that the dispersion effect of self-employment is maintained.

4.2. Interpretations and Extensions

Conditional versus Unconditional Earnings Caps

First, it is important to note that our study is limited to results concerning
conditional quantiles. That is, Figures 3, 4, and 5 show conditional penalties/
premia, i.e. earnings differences after adjusting for differences in workers’ charac-
teristics. In particular, higher premia at higher conditional quantiles for the self-
employed indicate that individuals who receive higher remunerations, given their
human capital characteristics, do especially well in informal self-employment.
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Figure 3. Estimated Earnings Gaps at the Mean and at Conditional Quantiles (Brazil)

Left panel (estimations on the pooled years sample): full diamonds indicate the conditional earnings
gap between self-employment (dark) or informal salary work (light) and formal employment using OLS.
Lines indicate the earnings gap at different conditional quantiles using QR. Bootstrapped 95% confi-
dence intervals are represented by empty diamonds (OLS) and dashed lines (QR).

Right panel (estimations using panel information): full diamonds indicate the conditional earnings
gap between self-employment (dark) or informal salary work (light) and formal employment using FE.
Lines indicate the earnings gap at different conditional quantiles using FE-QR. Bootstrapped 95%
confidence intervals are represented by empty diamonds (FE) and dashed lines (FE-QR).
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Figure 4. Estimated Earnings Gaps at the Mean and at Conditional Quantiles (South Africa)

Note: Bootstrapped 95% confidence intervals represented by dashed lines and empty diamonds.
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Figure 5. Estimated Earnings Gaps at the Mean and at Conditional Quantiles (Mexico)

Note: Bootstrapped 95% confidence intervals represented by dashed lines and empty diamonds.
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A more complete characterization of the role of returns versus endowments to
explain the unconditional earnings gap across sectors would require an Oaxaca-
type decomposition based on unconditional quantile counterfactuals, as suggested
for instance in Firpo et al. (2009). Yet the extensions of this method to fixed effects
estimations, and a fortiori to FE-QR, is not straightforward.

Nonetheless, we suggest an informal comparison between the conditional
earnings differentials estimated without fixed effects (left panels of Figures 3, 4,
and 5) and the unconditional earnings differentials represented in Figure 2. This
shows striking similarities, for both informal salary penalties and self-employment
premia. Arguably these two sets of results represent very different things since
(i) Figure 2 accounts for both the differences in returns and the differences in
workers’ characteristics across sectors, and (ii) quantiles are not defined in exactly
the same way (because workers of a given sector are not distributed evenly across
deciles of the pooled sample). There are however noticeable similarities in the
shape of conditional and unconditional earnings differentials, which suggests that
differences in returns between sectors play an important role in explaining the
dispersion of the raw earnings differentials. Admittedly, the levels are not exactly
comparable between the two sets of graphs. For instance, the raw penalties for
informal wage earners are larger than the conditional penalties in all three coun-
tries, suggesting that formal salary workers also have “better” observable skills.9

Unconditional premia for the self-employed (first graph of Figure 2) are larger
than conditional premia in Brazil (Figure 3), suggesting that the self-employed
have better characteristics (from Table 1, we see in particular that they have higher
education levels).

In the rest of this section, we specifically comment on the unexplained earn-
ings gaps across sectors (the conditional penalties or premia). In perfectly com-
petitive markets with randomly distributed workers, we could expect that
(conditional) earnings equalization may eventually occur across sectors. Possible
reasons for persisting conditional earnings gaps pertain to segmentation (some
workers randomly end up in the unregulated sector and do not benefit from the
impact of unionization, minimum wage, etc.), and the presence of unmeasured/
unobserved job attributes (risk, independence, in-kind rewards, etc.) and
unmeasured/unobserved workers’ characteristics (skills, preferences). We suggest
several interpretations along those lines.

Unobserved Heterogeneity

An important contribution of the present paper is that we account for unob-
served heterogeneity. We first attempt to narrow down what these fixed effects
could represent, in particular among the possible unmeasured/unobservable char-
acteristics mentioned above. Individual effects captured in our FE/FE-QR estima-
tions are time-invariant and cannot be sector-specific (identification would require

9In particular in South Africa, the mean raw penalty is as high as 80 percent while the conditional
penalty is around 63 percent (when controlling for observed characteristics but not for fixed effects).
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many more years of observation).10 Hence they do not correspond to some unob-
servables like the particular job place the worker is in, for instance, but are
interpretable in terms of workers’ unobserved skills. There is another element that
suggests it is the case, namely the fact that unobserved characteristics seem to
complete observables in explaining raw differentials. For instance, penalties faced
by informal salary workers are larger when fixed effects are ignored and larger still
when observed characteristics are not controlled for (unconditional earnings
gap)—hence both observed and unobserved skills are poorer among informal
salary workers compared to formal sector wage earners. The reverse is true for
the Brazilian self-employed (we find no or very moderate self-employment
premia in the upper half of the conditional distribution after controlling for
unobservables).

The important result is that accounting for unobservables changes the picture
quite considerably in many of the situations described in the paper, even after
controlling for a rich set of observable characteristics. This is very much in line
with the findings of Badaoui et al. (2008) for informal wage earners in South
Africa. Yet our results also extend this conclusion to informal wage earners in
Brazil and Mexico: after purging estimations from fixed effects, conditional pen-
alties faced by informal salary workers appear much smaller than previously
thought and extremely moderate in Latin America—and to the Brazilian self-
employed especially.

Nevertheless, different types of explanation must be found regarding the large
remaining penalties in the South African informal sector and the self-employment
premia in Mexico. As suggested above, obvious candidates are labor market
segmentation and job attributes (which are not captured in fixed effects and could
justify compensating differentials). Hereafter, we simply suggest tentative inter-
pretations drawing from the cross-country comparisons in our results and from
differences in the legal and historical contexts of these countries.

Cross-Country Comparisons and Legal Contexts

Informal sector penalties are substantial in South Africa compared to the two
other countries. This is in line with the role of factors internal to the labor market
as highlighted in several studies (e.g. Kingdon and Knight, 2007). Hofmeyr (2002)
notes that “since the early 1980s a wide variety of workers’ rights has been
entrenched, in particular since 1994. A probable effect of these measures is to
protect existing formal-sector workers, in particular unionised workers, at the
expense of those who seek such jobs, creating classes of relatively privileged
insiders and increasingly marginalised outsiders. This would be expected to
result in segmentation of the market with wage differentials between the segments
which cannot be explained by differences in skills and working conditions.” Note
however that this explanation alone does not justify the very large earnings

10Recall that another limitation of what we could capture in terms of individual effects is the fact
that they are pure location shifters and cannot cause variation across the conditional spectrum of
relative earnings.
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penalties found in the literature (about 60 percent at the mean in Kingdon and
Knight, 2007, which is close to our median/mean estimates of the conditional
penalty without fixed effects). We have indeed found that a great deal of it is
explained by the poor unobserved characteristics of informal workers.11

Results also show interesting cross-country differences concerning the relative
position of the self-employed. Several authors often point to a “Mexican excep-
tion” (Marcouiller et al., 1997; Gonzalez and Maloney, 1999; Maloney, 1999).
Based on our results, we would rather think of a continuum of experiences con-
cerning the nature of self-employment. Mexico and South Africa appear as two
polar cases within this small sample of countries while Brazil lies somewhere
in-between.12

At one extreme, self-employment penalties concern a large part of the con-
ditional earnings distribution in South Africa. As argued for the informal salary
gap, the presence of unionization in formal employment must play a role. Also,
the relatively small size of South African self-employment and the lower pro-
ductivity in this sector—even after controlling for workers’ characteristics—have
been partly explained by the difficulties in doing business, due especially to
land/credit constraints, inhibition of entrepreneurial skills resulting from the
apartheid era, restrictive bye-laws (e.g. licensing, environmental, and health
regulations), and high crime rate against business owners (Devey et al., 2003).
Formal salaried work remains on average the most lucrative mode of employ-
ment (Hofmeyr, 2002; Kingdon and Knight, 2004, 2007; Ruffer and Knight,
2007).13

At the other extreme, we find large conditional premia for most of the self-
employed in Mexico. They do not necessarily translate into welfare premia, even
when conditioning on workers’ characteristics, and are no proof that segmentation
and rationing do not exist in Mexico. While the previous literature indicates the
competitive nature of labor markets in this country, the massive differences
between South African and Mexican experiences are simply suggestive. Nonethe-
less, the different situation in Mexico is partly explained by the relatively low
remunerations in the formal sector. According to Maloney (2004, p. 1159): “The
usual sources of wage rigidity that would segment the market seem absent:
minimum wages have not been binding for the last decade, unions to date have
primarily been concerned about preserving employment rather than raising
remuneration, and wages have shown extraordinary downward flexibility during
crises.” Arguably this does not completely justify self-employment premia, and
other interpretations must rely on the existence of compensating differentials in

11Note that earnings differentials are partly explained by sorting, where workers with low levels of
human capital are also more likely to work in the informal sector. Indeed firms’ access to financing is
relatively more limited in the informal sector and employers with low degrees of capitalization tend to
recruit less able workers (Amaral and Quintin, 2006). This factor is to some extent controlled for by
observable characteristics and the fixed effects.

12Marcouiller et al. (1997) also find more intermediate situations for El Salvador and Peru com-
pared to Mexico.

13Results nonetheless show that self-employment penalties vanish completely for a third of the
self-employed and some authors actually point to dynamic segments of the informal labor market in
South Africa (see, e.g. Cichello et al., 2005).
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self-employment, reflecting formal sector benefits and demand for risk premia due
to job uncertainty in informal self-employment.14

The Role of Education and Experience

Our estimations have simply used dummy variables for informal salary work
and self-employment, which may seem too restrictive.15 Thus we examine the
heterogeneity of the conditional premia/penalties by simply interacting the infor-
mal sector dummies I and S with workers’ age and education groups. Results
are reported in Panel A of Figure 6 where we focus on the self-employment
penalty/premium. At each conditional quantile, we represent earnings gaps con-
ditional on being old or young, with high or low education. This should help to
understand how each characteristic affects the size of conditional premia/penalties.
Yet, these are conditional distributions and should be interpreted with caution
(e.g. the 90th wage centile of young workers cannot be directly compared to the
90th centile of the old worker distribution). In Mexico, the between-group varia-
tion (between young/old or low/high educated) is not important compared to
within-group heterogeneity (i.e. the variation of the earnings gap along the con-
ditional distribution). Variation in age and education can affect the conditional
earnings premium/penalty more significantly in the other countries. In particular,
being a younger worker in South Africa increases the conditional penalty by
around 20 percentage points. We also find that higher education leads to higher
earnings premia (or lower penalties) while the opposite is true for low education
levels. This result is in line with one possible interpretation suggested by Rees and
Shah (1986). These authors show that education serves as a “filter” such that the
more educated tend to be better informed and more efficient at assessing oppor-
tunities and risks and hence are able to run their businesses well relative to low
educated entrepreneurs. In our results, this is true for all countries but especially
for Brazil, where being low-educated and self-employed would systematically
lead to penalties. Overall, however, education and age may well affect the condi-
tional distribution of penalties/premia but do not seem to explain their very nature
which is to be looked for in interpretations as suggested above.16

5. Robustness Checks

We provide a series of robustness checks of our main results. First, the
identification of FE on movers is standard but one must verify that the number

14If there is voluntary entry into self-employment as suggested by several studies (e.g. Bosch and
Maloney, 2008, 2010), those opting for it do not seem to value formal social security (maybe because
informal support networks can substitute for unemployment insurance or retirement funds at lower
cost).

15Models may also be misspecified. However, least square regression provides a minimum mean
squared error linear approximation to the true functions in case of misspecification, and Angrist et al.
(2006) provide a similar result for quantile regression. Therefore our findings have meaningful inter-
pretation even if the true informal earnings penalty/premium depends on the covariates.

16Here again, a more complete characterization of the role of demographic heterogeneity could be
obtained by using a decomposition approach like Firpo et al. (2009). As said, the extension of this
method to fixed effects estimations is unfortunately not straightforward and should be the topic of
future research.
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of moves across sectors is large enough for a valid use of this estimator. We
calculate the proportion of all panel transitions (i.e. all pairs of observations for
the same workers) that correspond to a move. We find that 5, 8, and 10 percent
of all transitions are moves between formal and informal salary work (either
way) for Brazil, South Africa, and Mexico, respectively, which correspond to
1117, 1088, and 25,028 movers, respectively. Moves between formal salary work
and self-employment represent 4, 4, and 3 percent of all transitions, correspond-
ing to 807, 500, and 6650 movers, respectively. These are reassuring numbers
regarding the possibility of identifying the parameters of interest.17

We also check that movers are not too specific. In particular, one may expect
that cross-sector moves are limited to specific groups of workers, for instance those

17Note that the identification of the earnings gaps is completed by the moves between informal
salaried work and informal self-employment, which correspond to 5, 3, and 9 percent, respectively, of
all transitions.

Panel A: Self-Employment Penalty/Premium Interacted with Age and Education

Panel B: Checking for Potential Asymmetries (Self-Employment Penalty/Premium)

Note: 95% confidence intervals represented by dashed lines (based on std errors obtained by bootstrapping).

Panel C: Checking for Non-random Attrition
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Figure 6. Extension and Robustness Checks
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with the least earnings who are in search of better job prospects. In this case, our
estimates could be biased. Figure 7 depicts the proportion of movers per quintile
of the “initial” unconditional earnings distribution, i.e. using the periods where
workers are first observed in the pooled years sample. This picture shows that
moves are relatively spread throughout the unconditional distribution in Brazil
and South Africa, although a larger number of moves between formal and infor-
mal salary work occurs at the bottom. The high frequency of moves in Mexico
(around 20 percent of all panel transitions) occurs at all earnings levels—even if
moves between formal sector and self-employment are more frequent in the upper
part. This overall picture is reassuring in the sense that moves are not overly
concentrated in some parts of the earnings distribution.18

Another aspect of the identification strategy that merits discussion is the
assumption that the earnings penalty/premium is the same for those that move from
informal self-employment into formal salary work as it is for those that move in the
opposite direction. If all the unobservable heterogeneity is time-invariant,
as assumed in the FE estimator, then this is not an issue. However, with the
traditional view of self-employment as a safety net for those losing preferred formal
sector jobs, one would expect that becoming self-employed is more often the result
of time-specific negative shocks (e.g. productivity shocks), and that moves in this
direction capture larger penalties (or smaller premia) than moves in the opposite
direction. We replicate our results when including only one type of move at a time.
Panel B of Figure 7 shows that results are not fundamentally asymmetrical.

Finally, we check that panel attrition does not lead to some bias by selecting
out a specific type of worker. Indeed our baseline estimation excluded all workers
observed only once in the data. However, it might be expected that workers in the
informal sector are more likely to exit from the panel because of higher migration
or higher misreporting. To check for possible non-random attrition, we simply
estimate QR on pooled years for those observed only once in the data and compare

18We refrain from drawing any conclusions based on these “raw” transitions. A more in-depth
interpretation of inter-sector flows would require some adjustments for turnover and job creation as
performed in Bosch and Maloney (2010) and Maloney (1999), which is naturally beyond the scope of
the present paper.
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Figure 7. Transitions across Employment States

Notes: The graphs represent the number of movers in % of the total number of transitions in the panels
(including both stayers and movers-type of transitions). Quintiles are calculated on the basis of the
period ahere workers are first observed in the pooled sample. Total number of transitions = 22.186 in
Brazil: 14.026 in South Africa: 263.082 in Mexico.
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the estimated earnings gaps to baseline results. Panel C of Figure 7 shows that
results are very similar in both cases, conveying that sample attrition does not
relate to labor market states.

6. Concluding Discussion

This study provides a comprehensive analysis of male earnings structure in
Brazil, South Africa, and Mexico based on the estimation of conditional earnings
gaps between formal and the informal sectors, distinguishing between informal
wage earners and the informal self-employed. We use rich panel datasets to define
informality in a comparable way across countries and run fixed effects estimations
at different points of the conditional earnings distribution. We find several inter-
esting results. First, once estimates are purged from time-invariant unobserved
skills, the penalties faced by informal salaried workers are not as large as usually
thought, even in South Africa where they remain significant. Nonetheless, all
informal salary workers in all countries are systematically underpaid vis-à-vis
formal salary workers, ceteris paribus. Second, self-employment generates signifi-
cant conditional premia (penalties) in Mexico (South Africa), except at the bottom
(top) of the conditional distribution. Such a difference between these two countries
is not explained by unmeasured characteristics of workers (at least not time-
invariant ones), but possibly may be due to other factors such as different legal
contexts (segmentation and binding minimum wages in South Africa, premia in
Mexican self-employment to compensate job insecurity or formal social security).
Third, in all countries, we find that self-employment contributes to a more dis-
persed earnings distribution possibly due to the heterogeneous nature of activities
in this sector that range from small traders to self-employed professionals.

We conclude with a series of comments on the present approach. First, we
have used panel information to purge our estimations from time-invariant unob-
servable heterogeneity. Extending the approach to time-varying unobservables
would require selection to be modeled explicitly. Yet it seems extremely challeng-
ing to find proper instruments, i.e. instruments that can convincingly explain
selection into a given sector (but not earnings) and that also vary over time.
Second, as in many studies, we have compared self-employment income to formal
sector wages on the basis of hourly earnings. It may be desirable, however, to
distinguish between wages and profits for the self-employed workers.19 Finally,
gross earnings gaps could be corrected for income taxes and social contributions
paid in the formal sector (as in Badaoui et al., 2008, and Bargain and Kwenda,
2009)—yet informal self-employment should be better identified for that purpose.

19Following Headen (1990) and under the assumption of equal returns to labor for both salary
and self-employed workers in the informal sector, we can interpret the earnings gap between self-
employed and informal employees as a measure of the returns to capital. Using our estimates (rela-
tive to the formal sector), we find an insignificant difference at the bottom of the distribution, which
is consistent with little capital-intensive businesses in the lower-tier sector; it increases gradually with
earnings levels. At the top of the distribution, this difference amounts to around 10 percent of the
informal sector wages in Brazil, 20 percent in South Africa, and 40 percent in Mexico. Yet the
assumption of equal returns to labor remains to be discussed. One may also argue that similar
corrections should be made for salary workers, i.e. adjusting wages of salary workers for private
investment in human capital.
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Accounting for non-pecuniary advantages attached to a particular sector, and
above all for medical benefits and pensions paid in the formal sector, represents a
considerable challenge, given data limitations (cf. Bourguignon et al., 2008). Yet
this is a fundamental and necessary improvement for welfare analyses to become
possible.
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