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We analyze wage differentials mobility between the formal and informal sector in urban
Mexico, using panel data on five quarters drawn from Mexico’s Urban Employment Survey.
We develop a dynamic random effects panel data model. It consists of two separate wage
equations for the two sectors and a multinomial logit part explaining the labor market state,
in which wages are included as explanatory variables. The model is estimated using
simulated maximum likelihood. The estimates show that wage differentials increase with
education level. The probability of formal sector employment strongly increases with the
wage differential. Simulated transition probabilities show that for male workers, the choice
between formal and informal sector is driven by wage differentials and unobserved
heterogeneity, while true state dependence is much less important. For women,
nonparticipation is the most common labour market state, and true state dependence plays a
much larger role.
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1 Introduction

In countries with a large informal sector, the nature of the informal sector and its position
compared to the formal sector are crucial for the functioning of the labor market and
the overall economic structure. It affects, for example, income inequality and poverty, it
has implications for the efficiency of the allocation of labour and for the distortions due
to taxes, social security, and labour market regulations imposed on the formal sector.
It therefore also has major implications for economic policy. This explains why the role
of the informal sector has been analyzed extensively during the last two decades.

Two competing stylized views exist in the literature. The traditional staging hy-
pothesis in the theoretical model of Fields (1975) is that formal sector employment is
rationed. Those who cannot obtain a formal sector job search from unemployment, or,
if they cannot afford this, work in the informal sector. Informal sector workers have
secondary jobs and would be better off with a primary job in the formal sector. The
informal sector is a buffer between not working and working in the formal sector. In the
standard version of this model, the attractiveness of a job is determined by the wage
only. This implies wage dualism: in equilibrium, each individual’s wage in the informal
sector is less than their potential wage in the formal sector.

The other view sees the informal and formal sectors as symmetric and competitive.
The two sectors are characterized by different production functions, and worker het-
erogeneity implies that some are more productive in the formal sector and others in
the informal sector. Under the assumption that unrestricted workers choose the sec-
tor where they are more productive and can earn the highest wage, this model can be
tested using cross-section data on workers’ sector choice and wages, see Heckman and
Sedlacek (1985). Magnac (1991) applies an extension of this model that also accounts
for the state of not working to married women in urban Columbia. He does not reject
this model and concludes that the Columbian labor market is in a ‘weakly competitive
equilibrium.’

Other empirical evidence on sector choice and wage differentials between the formal
and the informal sector is mixed. For example, Strassmann (1987) found that 71 percent
of home workers in Lima would require a considerable financial incentive to move to the
formal sector (see also Thomas, 1992). Pradhan and Van Soest (1995) estimated reduced
form models for urban Bolivia, explaining the choice between three states: formal sector,
informal sector, and not working. Comparing models in which the three states are
ordered and not ordered, they found that the ordered model performs better for men
but not for women. Using the same data and a structural labour supply model, Pradhan
and van Soest (1997) found that wage differentials between formal and informal sector
tend to be negative rather than positive, and that non-monetary job characteristics (job
stability, social security, health care access, etc.) are needed to explain why so many
people prefer formal sector jobs. Other studies on wage differentials for various countries
give mixed results, see the overview in Pradhan and van Soest (1995). All these studies
are based on cross-section data.



One of the few studies on this issue using panel data is Maloney (1999). He studies
wage differentials and transition patterns of workers with at most high school education,
using panel data on urban Mexico (covering 1991-1992). He concludes that "much of
the informal sector is a desirable destination and the distinct modalities of work are
relatively well integrated.” His findings largely seem to support the competitive view,
although he carefully points out the caveats of the reduced form models that he uses,
hampering an unambiguous conclusion. The other panel data study we know off is Gong,
van Soest and Villagomez (2000), who use the same data source as Maloney. They use
dynamic discrete choice models with random effects to investigate labor market mobility
between the three labour market states informal sector work, formal sector work, and
not working. They emphasize the role of education level for labor market mobility.
They do not explicitly incorporate the effect of wages or wage differentials on the sector
choice. The strong education effects they find thus could reflect wage effects.

In the current study, we construct one panel data model for sector choice and mo-
bility as well as wages, in which the effects of wage rates on sector choice are explicitly
incorporated. For men, we consider the choice between formal and informal sector; for
women, we also consider nonemployment.! The model consists of a dynamic binomial
(men) or multinomial (women) logit model for panel data with random effects explain-
ing the labor market state of each individual in each time period, together with two
dynamic wage equations for potential wage rates in each sector. We estimate it using
five quarterly panel waves drawn from Mexico’s Urban Employment Survey, the same
survey that was used by Gong et al. (2000) and Maloney (1999).

The first aim of our study is to analyze wage formation and wage differentials con-
trolling for selectivity bias due to correlated unobserved heterogeneity affecting wages
and sector choice. This should lead to a better insight in the underlying differences in
wage formation in the two sectors than the uncorrected wage differentials used by Mal-
oney (1999). Second, allowing both sectors’ wages to directly affect the sector choice,
we analyze the importance of wages for sector choice and mobility. With the help of
the estimates and additional model simulations, we study the mobility patterns between
the two sectors and, for women, nonemployment. We analyze how these patterns vary
across groups with different characteristics and family resources, and distinguish be-
tween unobserved heterogeneity and true state dependence. The main novelty of our
paper is that we address wages and sector choice simultaneously in a dynamic panel
data model. Maloney (1999) uses separate models for wages and sector choice, and does
not control for unobserved heterogeneity in the sector choice model. Gong et al. (2000)
consider a model for sector choice only.

Mexico is a particularly relevant country for studying the role of the informal sector.
A typical feature is the low unemployment rate. Since the 1980’s, the official urban
unemployment rate decreased continuously, to 2.6 percent in 1991. It remained below

!The number of nonemployed men is too small to get useful estimates of the structural model we
consider.



4 percent until 1994 (see Fleck and Sorrentino, 1994), while Mexico’s labor force grew
at an annual rate of about 2.9 percent. An explanation for the low unemployment rate
is the existence of the informal sector where many individuals have some marginal job.

While formal sector employment is subject to regulation, social premiums and tax-
ation, with wages paid on a regular basis and explicit contracts between employers and
employees, the informal sector consists of very small firms that are not subject to in-
stitutional regulations. Two explanations for the existence of a large informal sector in
Mexico can be given. First, Mexico’s formal sector labor market regulations are quite
extensive. Mexican Federal Labor Law governs virtually every aspect of labor relations,
such as minimum wages, limits on working hours, overtime pay, profit sharing, etc. Many
regulations were especially designed to protect the individual employees’ employment
security (see Hollon, 1996, and Zelek and de la Vega, 1992), such as rules for termina-
tion of employment (including severance payments). In addition, the government places
health and safety requirements on formal sector firms. All this would make hiring pro-
hibitively costly for small firms. Many small firms thus avoid the requirements; they
do not officially register and thus are in the informal sector. Second, Mexico has no
system of unemployment compensation, so that individuals without (formal) work are
often forced into “marginal activities,” such as street vending, etc. Only those who can
afford it do not undertake such activities and search from unemployment (See Fleck and
Sorrentino, 1994).

Our main findings are as follows. The wage is the main deterministic factor for the
individual’s sector choice. Wage differentials between the formal and informal sector are
typically small for the lower educated, but increase strongly with education level. This
also explain why the probability of formal sector employment strongly increases with
education level. For men, the probability of working in the informal sector decreases with
the income of other family members, while for women, other family income increases the
probability of not working. This confirms that only those do not work who can afford
to do so, in line with the staging hypothesis.

The remainder of the paper is organized as follows. Section 2 describes the data:
five quarterly waves drawn from the Mexico Urban Employment Survey, from the first
quarter of 1992 to the first quarter of 1993. We describe the wage distributions in the
two sectors, the size of the three sectors in each wave, and the transition rates. The
econometric model is discussed in Section 3. The results are presented in Section 4. We
discuss wage differentials and transition probabilities for groups of men and women with
various background characteristics. Conclusions are drawn in section 5.

2 Data

The data used in the analysis were drawn from Mexico’s Urban Employment Survey
(Encuesta Nacional de Empleo Urbano), conducted by Instituto Nacional de Estadistica,
Geografia e Informatica (INEGI, i.e. Mexican Statistical Institute). This is a rotating



panel drawn in 32 Mexican cities, and it is the only quarterly household panel survey
in Mexico. For our analysis, we use the data for five Mexican cities: Mexico City,
Guadalajara, Monterrey, Tijuana, and Ciudad-Juarez. These five cities cover 60 percent
of urban employment in Mexico. In the border towns Tijuana and Ciudad-Juarez the in-
bond industries concentrate. Mexico City, Guadalajara and Monterrey represent about
a quarter of the entire population of Mexico, and half of the population of cities with
more than 100,000 inhabitants. Guadalajara is the city with the largest share of informal
workers (see Villagomez, 1998). Our panel covers a period of economic growth: the first
quarter of 1992 until the first quarter of 1993.2.

The survey provides detailed information on the economic activities of all the house-
hold members older than twelve, such as employment status, employment conditions,
working hours, labor income, characteristics of the workplace, etc., but no information
on non-labor income. The same data source has been used in several earlier studies.
Fleck & Sorrentino (1994) used it to analyze unemployment in urban Mexico; Villagomez
(1996,1998), Calderén-Madrid (1999), and Maloney (1999) used it to study labour mar-
ket segmentation and mobility.

The sample consists of about 2500 households in each wave. We created separate
unbalanced panels of men and Women, selecting only those individuals who are present
in at least two consecutive quarters. Moreover, we only selected men and women who
are either the head of the household or the spouse of the head of the household, who
are younger than 65 years of age, and who are not full-time students. These selections
lead to samples of 1691 males and 1907 females. We had to remove 269 males and 627
females because information on other family members’ income was missing. Finally, we
removed 18 male and 82 female unpaid family workers, who could not be classified in the
formal or the informal sector. The sample of women we will use in the estimations thus
consists of 1198 observations. Among the male respondents, 94 individuals were not
employed during at least two consecutive waves. This number is so small that it would
not be possible to estimate the model with non-working as a separate labor market
state. These 94 men are therefore excluded from the sample used in estimation, which
consists of 1310 men. About 64% of the respondents are present in all the five waves,
and about 12% in only two waves. In Table A1 and Table A2 of the appendix, we present
definitions and sample statistics of the independent variables used in the analysis. Here
we focus on the dependent variables.

In the introductory section, we have not precisely defined the distinction between
formal and informal sector jobs. Many definitions are used in the existing literature.
In this paper, we will use a definition based upon firm size, following Maloney (1999).?

2We also estimated our models for the five panel waves drawn in 1994-1995, but found very similar
results as for the 1992-1993 waves. We therefore present and discuss the panel of 1992-1993 only.

3The alternative (job type) definition is based on a survey question which distinguishes various
sorts of jobs (Magnac, 1991, Pradhan and van Soest, 1995, 1997). Piece-workers and those who work
for their own account or manage a firm without employees are categorized as informal. Those who
work for a fixed wage, cooperative workers, employers (with at least one employee) and independent



According to this definition, an individual works in the informal sector if he or she is an
employer or employee in a firm with fewer than six workers, and is neither a professional
nor an unpaid family worker.® Professionals (lawyers, doctors, etc.; about 5% of men
and 0.5% of women) are categorized as formal sector workers, together with all those in
enterprises of more than five workers. Unpaid family workers can not be categorized as
workers or non-workers, and were therefore deleted from the sample.

Because of the small numbers of people classifying themselves as unemployed, we do
not distinguish unemployment as a separate labor market state, but merge the unem-
ployed with other non-workers. Table 1 shows how the sample percentages of nonworkers
and formal and informal sector workers evolve over time. For men, the formal and infor-
mal sector workers represent about 58% and 35% of the labor force, respectively. The
majority of women does not participate in the labor market. About 18% of women
worked in the formal sector, and about 13 % in the informal sector.

Table 1. Formal sector, informal sector, and
nonemployment in % of total labor force

Quarter 92.1 92.2 1923 |924 |93.1
Males
Formal 57.9 |56.4 | 588 |58.6 |57.7
Informal | 35.8 |354 |34.6 | 34.1 34.2
Nonempl. | 6.4 8.2 6.6 7.3 8.1

Females
Formal 17.6 17.6 17.8 18.4 17.8
Informal | 13.6 12.5 12.1 12.5 12.6
Nonempl. | 68.8 | 70.0 70.1 69.0 | 69.6

Wages are observed for about 88.2% and 90.5% of working men and women, respec-
tively. Figures 1 and 2 compare means and standard deviations of log real wages in
the two sectors in each wave.> We do this separately for those of the higher (at least
intermediate) and lower (less than intermediate) education levels (see Table Al in the
appendix). For men and women with higher education levels, the Average log wages
are always much larger in the formal sector than in the informal sector. The sample
standard deviations of the log wages in the two sectors are similar. The higher average
wage in the formal sector may have two explanations: either the formal sector has the

professionals, are categorized as formal. A third definition which is less common in the international
literature on countries other than Mexico, is based upon whether social security premiums are paid (see
Calder6n-Madrid, 1999, and Martin, 1999). We compared the classifications according to these three
definitions, and found that the transition patterns are similar (see Gong et al., 2000).

4This is similar to the Mexican government’s definition, which classifies firms with fewer than six
workers as informal.

®Nominal wages are computed as monthly income divided by actual working hours; real wages are
obtained using the IMF CPI as the deflator (Source: Data Stream). Qualitatively similar results are
obtained if monthly earnings are used instead of hourly wage rates.



more productive jobs, and each individual would be paid more in the formal than in
the informal sector, or the high productivity workers select themselves into the formal
sector. Controlling for observed and unobserved characteristics and selection effects in
the econometric model will show to which extent these explanations are relevant.

For individuals with lower education levels a very different picture emerges. The
differences in the means are small and for men, the average “raw” wage differential be-
tween formal and informal sector is negative in all time periods. The standard deviation
in the formal sector is smaller than in the informal sector, particularly for women. This
suggests that the informal sector is more heterogeneous than the formal sector, a result
also found by Pradhan and van Soest (1995). The informal sector comprises marginal
activities with very low earnings such as street vending, but also highly productive
self-employment.

In Table 2, we present some sample statistics on changes of individual log real wages
between consecutive quarters. Along with means we also report medians, which are
more robust to outliers. We do this separately for those who stay in the same sector and
for those who change sector. The general picture is that average wage changes typically
do not significantly differ from zero. Exceptions are the median for men who stay in the
formal sector, which is significantly lower than zero, and the mean and median for men
who move from the formal to the informal sector, which are significantly positive. Some
nonparametric regressions of wage differentials against age are presented in Figures 3
and 4. These figures show no evidence of wage differentials for almost any age group.

The sample standard deviations of the real wage changes are huge. This is not only
due to a few outliers, since the interquartile ranges are very large as well. Apparently,
many people report very different wages in consecutive waves, even if they stay in the
same sector.® For example, for about 25% of all men who stay in the formal sector in
two consecutive quarters, the wage rate in the second wave is more than 24% lower than
the wage in the first wave. Although it seems conceivable that wage mobility is larger
in Mexico than in industrial countries in North-America or Europe, we think these
large numbers must at least partly be due to measurement errors in reported wages.
This suggests that the measurement error should somehow be taken into account in the
model. We will come back to this in the next section.

6This result remains unchanged if monthly earnings are considered instead of hourly wage rates.



Table 2. Real wage changes by sector

t=1 Formal sector Informal sector
t=2 formal | informal | formal | informal
Men

Mean 0.009 | 0.097 0.039 | 0.008
Std.err.of Mean 0.014 | 0.045 0.049 | 0.022
25" Percentile -0.277 | -0.255 -0.404 | -0.409
Median -0.019 | 0.108 0.038 | -0.025

Std.err.of Median | 0.005 | 0.038 0.039 | 0.016
75 Percentile 0.301 | 0.420 0.379 | 0.374

Obs. 1958 197 195 958
Women

Mean -0.054 | -0.178 0.127 | 0.013
Std.err.of Mean 0.041 | 0.165 0.149 | 0.050
25! Percentile -0.342 | -0.516 -0.105 | -0.432
Median -0.019 | -0.166 0.049 | -0.019

Std.err.of Median | 0.013 | 0.176 0.082 | 0.020
75t Percentile 0.270 | 0.331 0.430 | 0.492
Obs. 574 31 32 319

In Table 3, the sample probabilities of transitions among the three labor market
states are presented. Female nonworkers have a larger probability to find an informal
job than to find a formal job. As shown in the table, the probabilities of remaining in
the formal sector are larger than those of remaining in the informal sector, suggesting
that exit rates from the formal sector are lower than exit rates from the informal sector.
This does not necessarily mean that jobs in the formal sector are more stable than jobs
in the informal sector; It could be that job separations for formal and informal sector
jobs are equally likely, and that the difference in sector exit rates is due to the fact that
the probability that someone who leaves a job in the formal sector finds another formal
sector job, is larger than the probability that someone who leaves an informal sector
job, goes to another informal sector job. The mere difference in size between the sectors
might be a plausible explanation for this, particularly for men. Since the data do not
provide information on whether people change jobs or not, we can only look at sector
mobility and cannot compare job mobility in the two sectors.
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3 The model

To explain the wage differentials between the two sectors and the labor market state
of each individual in each quarter, we introduce a joint model for labor market state
choices and wages. We use a dynamic (binomial or multinomial) logit panel data model
with random effects for the choices, and two linear dynamic random effect wage equa-
tions for the wages in the two sectors. Wages are included in the choice equations.
A respondent’s wage rate in a given sector in a given quarter is only observed if the
respondent works in that sector during that period. This implies that the choice model
cannot be estimated without the wage equations. The model we use is a generalization
of the first-order Markov model of Heckman (1981a). It distinguishes between structural
state dependence and unobserved heterogeneity by including lagged state dummies as
explanatory variables and (random) individual effects to control for unobserved individ-
ual characteristics. The individual effects are assumed to be independent of the observed
characteristics (and therefore called random effects) and are assumed to follow a normal
distribution. The initial condition problem due to applying this model to a short panel
is treated as in Heckman (1981b).

The model includes two parts, the choice model and two wage equations. The wage
equations are specified as follows.

lIl’U)tj = MtIVJ + Dé—l’rj + )\J + Ctja j = 1, 2. (1)

Here 7 = 1 denotes the formal sector, and 7 = 2 is the informal sector. For nota-
tional convenience, we suppress the subscript for individuals. M, is a vector of individual
characteristics (including a constant term, educational dummies, regional dummies, time
dummies and age). D, ; is a (vector of) dummy variable(s) indicating the lagged labor
market state. For men, it is just one dummy for the formal sector (taking the informal
sector as the reference state). For women, it consists of two dummies for the formal
and the informal sector, with not working as the reference state. The random individ-
ual effects in the two wage equations are denoted by \;. We assume that they are i.i.d.
normal with mean zero and independent of the exogenous variables. The (;; are idiosyn-
cratic error terms, assumed to be i.i.d. normal and independent of other error terms,
individual effects, and exogenous variables. v; and 7; are parameters to be estimated.
We do not impose any constraints relating the parameters of the wage equations in the
formal and informal sector, so that wage formation is allowed to be completely sector
specific.

The error terms (;; reflect measurement error and genuine unsystematic wage vari-
ation over time in a given sector for a given individual. The two cannot be separately
identified, but the descriptive statistics in Table 2 suggest that measurement error plays
a dominating role. In the sector choice part of the model, wages will play a role, and
consistent estimation requires including a wage variable cleaned for measurement error.
To achieve this, we will use “predicted” log wages lnwfj given by

lnwfj = Mv;+ D, ;75 +Xj = lnwy; — Gy, j=1,2. (2)
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We put “predicted” in quotes here, since this wage variable includes the random
effect ();), which is not estimated, but is assumed to be known by the individuals when
they choose their labour market state. On the other hand, the respondents choose the
state without taking account of (;;, either since this is measurement error or because
this is not known to them when they make their choice. We can now define the choice
part of the model. An individual can be in any of J possible labor market states at time
t (J =2 for men and J = 3 for women): working in the formal sector (j = 1), working
in the informal sector (j = 2), and not working (j = 3). For notational convenience, we
define Inwt; = 0. The “utility” of state j (j =1,...,J) in time period ¢ > 1 is specified
as

V(i t) = XiBj + Di_yv; + oy + plnwg; + €. (3)

The reason for the quotes on “utility” is that demand side restrictions may play
a role. Thus V may reflect more than supply factors or preferences. A low value of
V(1,t), for example, may mean that no formal job is available at time ¢, even though
the respondent could have a strong preference for such a job.

X, is a vector of explanatory variables, including age, regional dummies, family
composition, time dummies, etc. Educational dummies are not included in X;, but they
enter through M, in the wage equations. Excluding educational dummies from (3) is
necessary to identify the model. The vectors ; and ; are parameters to be estimated.
The «; are random individual effects reflecting time invariant unobserved heterogeneity.
We assume that the o; are i.i.d. normal with mean zero, and are independent of X; and
M,;. By means of normalization, 3, 7;, and «; are set to 0.

How attractive the various labor market states are, also depends on potential wages.
We include the “predicted” wage rates as explanatory variables, with coefficient p. The
assumption that the effect of wages on utility is the same in the formal and informal
sector implies that the utility difference between these two sectors depends on the log
wage differential. The € are i.i.d. error terms, assumed to be independent of the X,
«j, and other error terms in the model and following a Type I generalized extreme value
(GEV 1) distribution.

The random effects are assumed to be multivariate normal. We allow for non—zero
correlation between random effects of different states, but not between random effects in
the wage and state choice equations. The latter implies that correlation between random
effects in choice and wage equations thus only enters through the structural part plnwy
in the choice equations.” Correlations between the idiosyncratic errors ¢ and € are also
ruled out.

The assumptions imply that, given characteristics X; and M;, random effects ¢ =
(g, ... ,ap) and A = (Mg, Ay)’, and the lagged state dummies, the conditional likelihood
contribution for individual 7 in state j at time ¢ > 1, L,(j | Xy, My, Dy 1, @’y X), is given

"We estimated the model allowing for correlation between a; and A; but this did not lead to
significant improvement.
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by
exp(X{B; + Dj_,vj + o + plnw?,)

EJ 1 exp(Xtﬁs + Dt 17s + Qs + plnwst)

if the wage in sector j is observed. If no wage is observed (non-employed females or
cases with missing wages) the conditional likelihood contribution is

Hi(Inwy; — lnwfj), (4)

{effp(thﬁj + Dgfﬂj +a; + plnw?t)
Zsjzl elL‘p(thﬁs + Dgflfys + Qg + plnwft) 7

(5)

Due to the presence of the lagged dependent variables in D;_;, an initial conditions
problem arises. This is solved in the same way as in Heckman (1981b): for ¢t = 1,
a static multinomial logit model replaces equation(3), with different parameters and
not including D; ;. The initial conditions problem in the wage equations at ¢ = 1 is
treated in the same way. The static equations can be seen as approximations to some
reduced form, eliminating the lagged state dummies. Heckman’s Monte Carlo results for
the dynamic random effects probit model suggest that this procedure leads to a small
asymptotic bias only.®

Given the random effects, the conditional likelihood contribution of individual ¢ with
observed states 71, ..., jr would be given by

L(a’ A) = Hf:lLt(jt | Xt,Mt,Dt_l,a,, A,) (6)

Since the random effects are not observed, the likelihood contribution will be given
by the expected value of (6):

L= / / L N)os-1(@)g2(A)daxd A ™)

where the ¢ are the densities of & and A. Computation of the likelihood contribu-
tion in (7) involves 2J — 2 dimensional integration. This can be done in several ways.
We will use (Smooth) Simulated Maximum Likelihood. Given that (7) is the expected
value of (6), it is approximated by a simulated mean. For each individual, R values of «
and A are drawn and the average of the R likelihood values conditional on these drawn
values are computed. The integral in (7) is thus replaced by

ZL al, A} (8)

The resulting estimator is consistent if R tends to infinity with the number of observa-
tions (n). If n'/?2/R — 0 and with independent draws across observations, the method

8Chay and Hyslop (2000) compare various ways of dealing with the initial conditions and find that
the Heckman procedure works better than other procedures.
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is asymptotically equivalent to maximum likelihood, see Hajivassiliou and Ruud (1994),
for example. In our empirical setting, we used R = 30. To check the sensitivity of the
results for the choice of R, we also estimated the model for R = 20, and found little
change in the results when we increased R from 20 to 30.

4 Results

We only report the estimates of the dynamic equations. The estimates of the static
reduced form equations are available on request.

Wages and wage differentials

Table 4 presents the estimates of dynamic wage equations (1) for men and women.
Several findings are common for men and women. First, age has a significant effect on
the formal sector wage, but not on the informal sector wage. The formal sector wage
first increases and then decreases with age. Second, we find positive returns to education
in both sectors, which are higher in the formal sector than in the informal sector. For
example, in the formal sector, a man with high education level can earn about 145%
more than a man with the lowest education level (ceteris paribus). In the informal
sector, the difference is only 37%. An explanation might be that in the larger formal
sector firms, it is difficult for the employers to observe workers’ productivity directly,
and experience and education level are used as signals. In the small informal sector
firms on the other hand, employers have direct contacts with the employees, and age
and education will have less signalling ingredients.”

In the two border cities Tijuana and Ciudad-Juarez, the wages in both sectors are
higher than in Mexico City. This reflects the fact that many in bond industries'® are
located in here. These are usually owned by multinationals or are joint-ventures with
multinationals, and typically pay better than other (domestic) firms.

There is only weak evidence that the lagged labour market state affects current
earnings. Only for men in the formal sector, we find an effect which is significant at the
two-sided 10% level), implying that those who were in the formal sector in the previous
quarter earn more than newcomers, ceteris paribus. For men as well as women, we find
little evidence of random effects in the wage equations: the estimated variances of the
random effect terms are very small. On the other hand, the idiosyncratic errors are
quite large, in line with the large standard deviations of wage changes in Table 2. The
variance of the idiosyncratic part of wages of men is larger in the formal than in the
informal sector. This is not in line with the finding of Pradhan and van Soest (1995)
that the informal sector is more heterogeneous and has larger wage dispersion. On the

9Gtigler (1962) has already suggested that small firms suffer may more easily recognise and reward
ability rather than formal schooling.
g0 called Maguiladoras, see Martin (1999) for some institutional background information
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other hand, the variance of females’ formal sector wages is about 14% less than that of
informal sector wages.

Table 4. Wage equations

Men Women
Param. form. Info. form. Info.
Vj
Const. 0.871(3.70) 1.483(5.19) 0.185(0.42) 1.368(2.34)
Age 0.037(3.38) 0.008(0.60) 0.052(2.40) 0.013(0.45)
Age?2 -0.0005(-3.40) | -0.0001(-0.50) | -0.0005(-1.76) | -0.0002(-0.56)

Medu | 0.238(6.99) | 0.105(4.37) | 0.495(6.19) | 0.099(1.80)
Hedu 0.898(24.5) | 0.317(4.37) | 0.844(8.03) | 0.175(1.69)
JuaTij | 0.361(9.27) | 0.515(9.22) | 0.218(2.67) | 0.345(3.00)
Guada | -0.129(-3.03) | -0.057(-1.04) | 0.027(0.23) | -0.083(-0.84)

)

Mont. 0.202(5.58) 0.297(5.17) 0.118(1.68 0.180(1.78)
T3 -0.042(-0.76) | -0.086(-1.24) | -0.025(-0.24) | 0.086(0.61)
T4 0.088(1.57) -0.062(-0.88) | 0.092(0.82) 0.086(0.68)
TS5 -0.014(-0.26) | 0.005(0.07) 0.085(0.77) 0.230(1.61)
7j

form._q1 | 0.124(1.84) 0.018(0.27) 0.048(0.51) -0.025(-0.10)
Info. 1 | - - -0.069(0.35) | -0.066(-0.73)
DI

o3 0.0001(1.53) 0.0002(1.15)

o3 0.0000(0.35) 0.0000(0.07)
023 -0.0000(-0.03) -0.0000(-0.13)
2<:

o3 0.701(48.07) 0.632(20.77)

o3 0.691(29.63) 0.720(17.63)
Notes:

t—values in parentheses
a;)f: variances of A; ((;), j = 2,3; 093: covariance of Ay and A3

“Lowedu”, “T1”, and “Mexz. City”, are the omitted control group dummies

We estimated the the wage differentials for some individuals with given benchmark
characteristics. The results are summarized in Table 5 and Figures 5 and 6. The latter
are based upon individuals who work in Mexico City and who worked in the formal sector
in the previous quarter. Most wage differentials between formal and informal sector are
positive.!! For both men and women, wage differentials increase strongly with education
level. Wages of unskilled workers are not significantly different in the two sectors, but
wages in the formal sector are significantly higher than in the informal sector for higher

" Empirical evidence for the US and other OECD countries also shows that large firms tend to pay
more than small firms (See, for example, Siebert and Addison (1991), Mellow (1992), etc..), and the
survey of Polachek and Siebert (1996).
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educated individuals. For example, Table 5 shows that the wage differentials are about
89% for men and about 96% for women of age 40 with high education who had a
formal sector job in the previous quarter in Mexico City. The wage differentials also
vary with age. For men (Figure 5), the differential increases with age until about age
40 and falls after that. The wage differential for women (Figure 6) increases with age
over the whole range. As explained by Magnac (1991) and Maloney (1999), these wage
differentials alone do not lead to unambiguous conclusions on the nature of formal sector
vis a vis informal sector jobs, even though selection effects are now corrected for. The
competitive model can still be valid if either the majority of high educated workers (who
can earn more in the formal sector) indeed work in the formal sector, or non-wage job
characteristics make the informal sector more attractive for many people. Still, the wage
differentials for the higher educated individuals suggest that different mechanisms play
a role for the higher and lower educated.

Table 5. Wage differentials for some benchmark persons

Charateristics Males Females

Mex. City; ex-formal worker; Low-edu. 0.058 0.005
(0.101) (0.259)

Mex. City; ex-formal worker; Mid-edu. 0.191 0.402
(0.097) (0.259)

Mex. City; ex-formal worker; High-edu. 0.638 0.675
(0.112) (0.273)

Mex. City; ex-informal worker; Low edu. -0.049 0.067
(0.103) (0.226)

J. & T.; ex-formal worker; Low edu. -0.097 -0.067
(0.104) (0.186)

Mex. City; ex-notemployed; Low edu. - -0.122
(0.282)

Standard errors in parentheses. Age= 40.

Mobility

The estimates of the dynamic choice equations in (3) are presented in Table 6. A positive
sign of the parameter §; or v; (j = 2,3) means that the corresponding variable has a
positive impact on the probability to be in state ;7 compared to the probability to be
in the reference state (the informal sector for men, non-employment for women). Wage
effects are significantly positive for both men and women. For men this means that a
higher wage differential between formal and informal sector leads to a larger probability
to work in the formal sector, given the other characteristics and the labor market state
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in the previous quarter. For women, it also means that a higher wage in the formal or
in the informal sector increases the probability to participate.

The variances of the random effects are substantial and significant. The random
effects in the state equations thus play a much larger role than the random effects
in the wage equations. They contribute more to explaining the state choice than the
idiosyncratic errors (which all have variance 7%/6). Moreover, for women, the two
individual heterogeneity terms are positively correlated.

Given the wage rates, men’s sector choice is not significantly affected by age. The
lack of a clear age effect corresponds to Maloney’s finding that the effects of experience
on mobility are not clear. He interprets this as evidence against the staging hypothesis,
since this hypothesis implies that the more experienced who have queued longer, have
a larger probability to work in the formal sector. Somewhat surprisingly, men’s sector
choice is not affected by their labour market state in the previous quarter. This implies
that there is no genuine state dependence. Te fact that men tend to stay in the same
sector is explained by observed and unobserved heterogeneity and is not a structural
effect. For women, the estimates indicate that being in either of the three states increases
the probability of being in that same state in the next quarter. There are no cross-effects:
women who are not employed have the same probability to find a formal (informal) sector
job as women in the informal (formal) sector with the same characteristics. This is not
in line with the notion that people prefer unemployment to informal sector work because
it is easier to find a formal sector (primary) job from unemployment than from informal
sector employment, which is one of the features of the Fields (1975) model. A plausible
explanation for this, however, is that many non-working women are not unemployed but
do not participate in the labor market.

The sector choice of men varies across cities and with household composition. For
example, living in the two border cities significantly increases the probability of working
in the formal sector. This is because workers in the Maquiladoras are classified as
formal workers. Higher income of other family member also increases the formal sector
probability.

For women, having younger children reduces the probability to work, both in the
formal and in the informal sector. This finding is in line with common findings in
the literature. In the border cities of Ciudad Juarez and Tijuana, the share of working
women in the formal sector is larger than in Mexico City, as expected due to the presence
of in-bond (formal sector) industries. Living in one of the border cities increases the
probability of non-employment. The in-bond industries pay relatively high wages, but
the positive employment effect induced by this sustains for men only. Women either do
not like the nature of the jobs (given the wages), or find it harder to get access to them
than to formal sector jobs in other cities.

For women, income of other family members (‘Othinc’) has a significant negative
effect on the probability to work in the informal sector. This is in line with the as-
sumption in the Fields (1975) model that individuals with more sources of income can
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afford to search for a formal sector job from unemployment rather than informal sector

employment.

Table 6 . Estimates of the dynamic choice equations
Men Women

Param. form. form. Info.
B :
Const. 4.195(1.29) -7.538(-2.96) | -12.721(-4.02)
Age -0.140(-0.87) | -0.022(-0.16) | 0.212(1.57)
Age2 0.001(0.47) -0.001(-0.76) | -0.003(-1.78)
JuaTij 1.121(1.78) -0.950(-1.98) | -1.908(-3.11)
Guada 0.044(0.07) 0.095(0.15) 0.554(1.05)
Mont. 1.151(1.89) -0.491(-1.00) | -0.557(-1.06)
Child -0.211(-1.32) | -0.502(-2.90) | -0.372(-2.28)
Adults 0.172(1.87) -0.084(-0.89) | 0.042(0.60)
Othinc 0.053(1.94) -0.046(-0.90) | -0.110(-2.89)
Nmar 0.080(0.18) 2.910(7.26) 2.483(7.15)
lwage 6.885(5.47) | 3.998(4.47)
T8 -0.248(-0.39) | 0.295(0.64) -0.311(-0.52)
T4 -0.874(-1.27) | -0.067(-0.13) | -0.152(-0.27)
T5 0.186(0.30) -0.160(-0.29) | -0.810(-1.26)
st
form._1 | -0.245(-0.35) | 1.630(3.32) -0.419(-0.43)
Info._1 | - -0.110(-0.13) | 1.505(3.45)
Yo
o3 21.121(5.49) 10.255(3.90)
o3 5.804(4.38)
093 6.387(4.82)
Lik. -8892.0 -4396.7
Notes:

1. t—values in parentheses
2. Reference state: not-employment

3. a;)f: variance of «, j = 2,3; 023: covariance of ap and as
4. “Lowedu”, “T2”, “Mezx. City”, and “noem._1”
(“infor._1"), are the omitted control group dummies

To understand the implications of the estimates for the mobility patterns, we look at
simulated transition probabilities. Maloney (1999) explains that the patterns of worker
transitions may offer some indication on the validity of the dualistic view. He suggests
that if the staging hypothesis were true, one would see very low rates of formal sector
turnover, a largely unidirectional flow of workers from informal sector to the formal
sector, and the probability of entry into the formal (salaried) work increasing with
experience.

The simulations are conducted for the first two quarters, with individual character-
istics fixed and the unobserved heterogeneity terms (random effects) either drawn from
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their estimated distributions (Tables 7 and 9) or fixed to the value zero (Tables 8 and
10). In Tables 7 and 9, the marginal probabilities (for given characteristics, but not for
given lagged labor market state) are the averages over the draws of the random effects,
the conditional probabilities — given characteristics as well as the lagged labor market
state — are computed as the ratio of joint and marginal probabilities, both averaged over
the random effects. The probabilities are calculated for men and women with high and
low education level, with other observed characteristics set to their benchmark values:
married with one young child, 40 years old (in the first quarter), etc.. The (predicted)
wages are thus fully determined by these observed characteristics and unobserved het-
erogeneity.

Standard errors of the probabilities are estimated by repeating the simulations for a
large number of draws (100 draws in our case) from the estimated asymptotic distribu-
tion of the parameter estimates. In Tables 8 and 10, individuals with the same observed
charateristics are considered, but the random effects are all set to zero. Differences
between Tables 7 and 8 and between Tables 9 and 10 thus say something about the
importance of the random effects.

Table 7 shows that 79% of the group of higher educated men with benchmark charac-
teristics work in the formal sector in the first quarter, due to the large wage differential.
In the next quarter, this percentage is still somewhat higher, due to the low probability
to move to the informal sector. On the other hand, of the lower educated benchmark
men only 62% work in the formal sector in the first quarter, and this percentage is even
lower in the second quarter. The conditional probabilities reveal that, on average (over
the random effects), about 94% of the high educated benchmark men who are in the
formal sector, stay in the formal sector in the next quarter, while only 77% of the high
educated men in the informal sector remain in that sector. Of the low educated men in
the formal and informal sector, 85% and 90% stay in the same sector, respectively.

Comparing Table 7 with Table 8 shows that the main reason why we find that people
tend to stay in the same sector, is unobserved heterogeneity. For someone with given
(average) unobserved characteristics, the probability of being in the formal sector in the
second quarter hardly depends on the labor market state in the first quarter. This is
in line with the finding that the lagged labor market state is insignificant, both in the
state equations and in the wage equations. The high educated benchmark man with
average unobserved characteristics always has a very high probability of being in the
formal sector. For the low educated man, the wage differential is smaller, leading to
a larger informal sector probability. This probability is about 11%-points higher if the
man was already in the informal sector in the previous quarter than if he was not, but
this difference is not statistically significant. Thus, for higher educated men, the formal
sector turnover is very low (1.2%) and there is a unidirectional flow of informal workers
to the formal sector. For lower educated men, this is not so: their sector mobility in
both directions is substantial.

For women, the non-workers are also included. Table 9 shows that about 56% of
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the benchmark group of high educated women are employed during the first quarter,
and most of them are in the formal sector. About 79% of the latter stay in the formal
sector during the next quarter. On the other hand, only 31% of the high educated
benchmark women in the informal sector stay in the informal sector. Instead, many
of them stop working. The transition rates from non-employment to employment are
low, particularly into the informal sector. Only 25% of the low educated benchmark
women are employed, and about 60% of them are in the formal sector. There are many
transitions into non-employment from both sectors, and few transitions between sectors.

In Table 10, women with zero value of the random effects are considered. There
are substantial differences with Table 9, showing that unobserved heterogeneity plays
an important role for women also. Other than for men, the effect of the lagged state
remains substantial, showing that for women, there is an important structural effect
reflecting genuine state dependence. For example, the probability that the high educated
benchmark woman is in the formal sector, is much larger if she has been in the formal
sector the previous quarter than if she has been in the informal sector (49% versus 14%).
This corresponds to the finding that the estimates of the coefficients on the lagged state
dummies are significant. The probability to stay in the same sector for higher educated
females is much higher in the formal than in the informal sector, confirming the sector
asymmetry for the high educated. Many female workers, however, stop working, and
this makes it hard to get insight in the formal informal sector mobility.

Table 7. Simulated Transition Probabilities

(Males)
Prob(jy) Prob(js | j1)
Jt t=1 t =2 || Formal | Informal
High education
Formal 0.785 | 0.793 0.943 0.057
(0.068) | (0.028) || (0.026) | (0.026)
Informal 0.215 | 0.207 0.233 0.767

(0.068) | (0.028) || (0.092) | (0.092)

Low education

Formal 0.617 | 0.565 | 0.851 | 0.149
(0.064) | (0.028) || (0.045) | (0.045)
Informal 0.383 | 0.435 | 0.104 | 0.896

(0.064) | (0.028) || (0.046) | (0.046)
Standard errors in parentheses.
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Table 8. Simulated Transition Probabilities
(Males, random effects fixed)

Prob(ji) Prob(jz | j1)
Jt t=1 t =2 || Formal | Informal
High education
Formal 0.969 | 0.988 0.988 0.012
(0.076) | (0.008) || (0.007) | (0.007)
Informal 0.031 0.012 0.979 0.021
(0.076) | (0.008) || (0.015) | (0.015)
Low education
Formal 0.764 | 0.635 0.664 0.336
(0.158) | (0.092) || (0.086) | (0.086)
Informal 0.236 | 0.365 0.548 0.452
(0.158) | (0.092) || (0.097) | (0.097)

Standard errors in parentheses.

Table 9. Simulated Transition Probabilities

(Females)
Prob(ji) Prob(jz | j1)
Jt t=1 t =2 || Formal | Informal | Not employed
High education
Formal 0.508 | 0.438 0.790 0.019 0.191
(0.071) | (0.051) || (0.034) | (0.015) (0.039)
Informal 0.048 | 0.039 0.111 0.307 0.583
(0.032) | (0.017) || (0.066) | (0.011) (0.060)
Not-employed 0.444 | 0.523 0.070 0.033 0.897
(0.070) | (0.049) || (0.064) | (0.097) (0.102)
Low education
Formal 0.150 | 0.121 0.685 0.038 0.277
(0.035) | (0.023) || (0.072) | (0.015) (0.068)
Informal 0.097 | 0.075 0.033 0.427 0.541
(0.036) | (0.021) || (0.016) | (0.072) (0.071)
Not employed 0.754 | 0.804 0.022 0.039 0.940
(0.051) | (0.031) || (0.008) | (0.014) (0.019)

Standard errors in parentheses.
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Table 10. Simulated Transition Probabilities
(Females, random effects fixed)

Prob(ji) Prob(jz | j1)
Jt t=1 t =2 || Formal | Informal | Not employed

High education

Formal 0.493 0.316 0.491 0.023 0.486
(0.167) | (0.117) || (0.063) | (0.029) (0.070)

Informal 0.042 0.046 0.143 0.174 0.683
(0.045) | (0.024) || (0.136) | (0.015) (0.133)

Not-employed 0.465 0.638 0.144 0.059 0.797
(0.162) | (0.113) || (0.082) | (0.083) (0.098)

Low education

Formal 0.019 0.008 0.044 0.021 0.935
(0.018) | (0.006) || (0.036) | (0.013) (0.040)

Informal 0.058 0.037 0.008 0.106 0.887
(0.041) | (0.018) || (0.007) | (0.053) (0.053)

Not employed 0.923 0.955 0.007 0.033 0.961
(0.050) | (0.020) || (0.005) | (0.015) (0.017)

Standard errors in parentheses.

5 Conclusions

We have investigated labor market segmentation in urban Mexico by studying the wage
differentials between the formal and informal sectors and the transition patterns between
the labor market states formal sector employment, informal sector employment, and (for
women only) non-employment. Mobility between these states is very large compared to
other OECD countries. To explain the wage differentials between the two sectors and
the labor market state of each individual in each quarter, a dynamic multinomial logit
model with random effects for the choice and two linear dynamic random effect wage
equations for the wages in the two sectors was formulated. We estimated this model for
a Mexican panel data set covering the first quarter of 1992 to the first quarter of 1993.

Our findings on wage differentials are in line with the literature. The wages in both
sectors increase with education, with the education effects stronger in the formal sector.
Wages increase with age in the formal sector, but less so in the informal sector. Hence,
wage differentials between formal and informal sector increase with education level and
with age. We find no evidence of unobserved heterogeneity or an effect of the previous
labor market state on the current wage.

The estimates show that the probability of formal sector employment strongly in-
creases with the wage differential. For men, the probability of working in the informal
sector decreases with the level of income of other family members. For women, other
family income mainly increases the probability of not working.
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The simulated probabilities of transitions for individuals in different market condi-
tions and for different individuals in the same period were compared. The results show
that the main reason why men tend to stay in the same state is unobserved heterogene-
ity. For women on the other hand, we also find a substantial structural impact of the
lagged labor market state. The high wage differentials for workers with high education
level imply that the high educated more often work in the formal sector. High wages
also induce more (female) nonworkers with high education level to work. For higher
educated workers, we find low rates of formal sector turnover, while, due to the wage
differentials, informal workers move to the formal sector quite often.

The main goal of the paper was to contribute to the debate in the literature on
the role of the informal sector. For the reasons well documented in Maloney (1999),
we cannot formally test whether either the staging hypothesis or the competitive labour
market view is a realistic description of the actual labour markets in Mexico. Still, many
of our findings strongly suggest that for the lower educated workers, the dualistic view
of the labour market is not a good description. The same conclusion was also drawn by
Maloney (1999). For the higher educated on the other hand, the urban labour markets
in Mexico do have some important dualistic features.
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Appendix:

Table Al. Variable definitions

Variables | Explanation

Child Number of children younger than 6 years old

Adults Number of family members older than 11 years old

Age Age of the individual

Lowedu No education or primary school education(0-6 years)

Medu After primary but up to senior school education (7-12 years)
Hedu Univ. or vocational education after Senior school (12+ years)
Othinc Real incomes from other family members (in pesos of July, 1995)
JuaTij Ciudad Juarez and Tijuana

Guada Guadalajara

Mont. Monterrey

Mez. City | Mexico City

Married Married persons

Nmar Single or divorced

T1 Time dummy: 1 if the first quarter

T2 Time dummy: 1 if the second quarter

T3 Time dummy: 1 if the third quarter

T4 Time dummy: 1 if the fourth quarter

T5 Time dummy: 1 if the fifth quarter

Form. formal sector workers

Infor. Informal sector workers

Noem. being not employed

Table A2. Sample statistics

Variables Men Women
Chald 0.750(0.87) 0.660(0.85)
Adults 3.312(1.70) 3.287(1.76)
Age 38.844(10.86) | 38.670(12.13)
Lowedu 0.441 0.554

Medu 0.370 0.375

Hedu 0.189 0.071

Othinc 950.7(1643) 2373.1(2501)
JuaTij 0.156 0.331

Guada 0.181 0.147

Mont. 0.208 0.211

Mezx. City || 0.321 0.311
Married 0.948 0.830

Standard deviations in parentheses.
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Figure 1. Comparison of real log wages in formal and informal
sector (Men)
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Figure 2. Comparison of real log wages in formal and informal
sector (women)
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Figure 5. Wage differentials between formal and informal sector
(men)
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Figure 6. Wage differentials between formal and informal sector
(women)
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