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ABSTRACT
Women’s Employment in Mexico

Elia De la Cruz Toledo

Employment rates of Mexican women increased 26 percentage points in the last 23 years.
The underlying factors driving this trend are the main motivation for this study. My two
explanatory hypotheses are the following: there is a lower ‘motherhood penalty,” and a higher
preschool enrollment encouraged women’s employment. In addition, I estimate the gender gap in
weekly wages and wages plus employer-provided benefits. To test these two hypotheses, |
decompose changes, over the last two decades, in payoffs and endowments of ‘motherhood.’
Second, | measure the effect of changes in preschool enrollment on mothers’ employment. In
addition, | also estimate the gender gaps in wages and wages plus employer-provided benefits,
incorporating a more precise measure of job experience than previously used, and measures of
cognitive ability and non-cognitive traits (formerly unaccounted for in Mexican studies). My
goal is to provide an explanation of the mechanisms that encouraged women’s employment in
Mexico, and to estimate the possible gender differences in earnings that might prevent a

potentially larger progress of women in the Mexican labor market.
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Introduction

Since the 1990s, the number of Mexican women joining the labor force has increased
steadily (Pagan and Séanchez, 2000; De Hoyos, 2006). Employment rates of Mexican women
increased 26 percentage points in the last 23 years. It is unclear whether this increase in women’s
participation has been driven mainly by demographic changes or whether there has also been a
change in the factors that incentivize or discourage women’s employment. The underlying
reasons driving this employment trend are the main motivation for this study. My two
explanatory hypotheses of women'’s increased participation in the labor market are the following:
the ‘motherhood penalty’* on the labor market has decreased over the last two decades, and
universal preschool increased children’s enrollment, also having a positive effect on mother’s
employment. In addition, | also explore the contribution of different human capital
characteristics on gender differences in earnings among male and female workers. To test the
two hypotheses, first, I decompose changes in payoffs and endowments of ‘motherhood’ on
labor force participation, from 1996 to 2012. Second, | measure the effect of changes in
preschool enrollment on mothers’ employment after universal preschool was implemented in
2002. Lastly, to estimate the gender gap in weekly wages | incorporate a more precise measure
of work experience,? and measures of cognitive ability and non-cognitive traits to a standard
earnings’ model that controls for selection into employment. My goal is to provide an
explanation of the mechanisms that encouraged women’s employment in Mexico and the

possible gender differences in earnings that might impede a potentially larger progress of women

! The penalty on employment (discrimination) and wages (lower earnings) as a consequence for having less labor
market experience during women’s childbearing years (Waldfogel, 1997; Budig & England, 2001).

? Precision is relative to the measures commonly used in previous literature on gender wage gaps in Mexico. Those
measures are potential work experience (i.e. age -years of schooling -5) and age dummies as a proxy for seniority.
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in the labor market. The main findings, a short data description, and a summary of the

methodology for each hypothesis are described below.

1. Understanding the Evolution of Female Employment in Mexico

Previous research of women’s employment in Mexico has focused on single-year
analyses or demand-side fluctuations (De Hoyos, 2006). It remained unclear the role of
demographic changes and shifts in payoffs to workers’ characteristics on employment trends. |
hypothesized that over the last two decades, returns to education changed positively and the
‘motherhood penalty’ decreased improving women’s motivation for employment. My empirical
strategy to disaggregate the role of these characteristics across years is based on a robust version
of the Oaxaca-Blinder decomposition methodology developed by Oaxaca and Ransom (1994).
This methodology disaggregates differences in mean levels of employment among periods into
‘endowments,’ to explain mean differences in predictors, and ‘returns,” to explain changes in
returns to women’s characteristics. To provide estimates invariant to the choice of the reference
period, | estimated three separate constrained linear regressions: one regression per period and a
pooled regression with a year intercept. Data came from the National Household Income and

Expenditure Survey (ENIGH) for years 1996-2012.

Decomposition results showed that in these two decades returns to women’s
characteristics, rather than endowments, have had a larger explanatory power on employment
decisions. The contribution of education to a woman’s decision to work has remained stable
throughout time. Regarding motherhood, the endowment of children (i.e., number) still accounts
for a large share of differences in female employment. However, over the analyzed period,

returns to motherhood (payoffs associated to the number of children) account for a larger share



of the employment differences. In adjusted models —accounting for other worker’s income within
the household and motherhood- it is observed that throughout time women have become less

sensitive to other household member’s income and the ‘motherhood penalty’ has decreased.
2. Preschool Enrollment and Mother’s Employment

Universal preschool enrollment was implemented in Mexico through a phased in scheme
from 2002 to 2008. A subsequent increase in preschool enrollment was observed. In Mexico,
mothers represent 58% of the female labor force, and | hypothesized that higher preschool
enrollment impacted positively mothers’ employment. Prior literature on this topic has mixed
evidence. In the US subsidies for universal preschool increased enrollment without affecting
maternal employment (Fitzpatrick, 2010). In Argentina, Berlinski and Galiani (2007) found that

a higher supply of preschools rose mother’s employment by 7-14 percentage points (pp).

Through a difference-in-difference analysis, | exploited the state-year variation in
preschool enrollment to measure its association to mother’s employment. I compare labor
outcomes of mothers of preschool-age children (3— and 4—year olds) to mothers of younger
children, mothers of older children and non-mothers. Data came from ENIGH (1996 to 2012),
the Mexican Ministry of Education. To account for pre-trends in preschool investment I included

a control for ruling party using data from Mexican think tank CIDAC.?

Results indicate that universal preschool enrollment increased the employment of
mothers of 3— and 4—year old children by 24 to 55 pp, respectively, compared to mothers of
younger children. When compared to mothers of older children, universal preschool increased

mothers’ employment by 18-39 pp and when compared to non-mothers the increased ranged

3 Centro de Investigacion para el Desarrollo: http://iwww.cidac.org/esp/Datos_Electorales.phpttab3
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from 43 to 51 pp. In adjusted models where treatment is subject to a child’s actual preschool
enrollment (and age of the child varies), the effects increase for mothers of children enrolled in
first year of preschool (comparable to mothers of 3—year olds) across all comparison groups. For
mothers of children enrolled in second year of preschool, the effects decrease but remain
statistically significant. When predicted enrollment by state and year is used instead of the

observed enrollment rate, estimates are consistent.

3. Gender Earnings’ Differentials: Disaggregating Human Capital Characteristics

| establish that including a more precise measure of work experience and measures of
cognitive ability, and non-cognitive traits increases the percentage attributed to endowments in
the estimation of the gender gap in weekly wages in Mexico. The inclusion of these variables
decreases the share of the gap attributable to returns. My results show a gender gap of 15% in
weekly wages. A quarter of the gender gap in weekly wages is explained by differences in
women’s and men’s endowments. Another quarter is explained by differential returns to
employees’ characteristics, while half of the gap remains unexplained. The inclusion of the
additional measures of human capital increases the share attributable to endowments by eight
percentage points, and decreases the share attributable to returns by ten percentage points. The
share of endowments explained by human capital increases by fivefold once work experience,
and cognitive and non-cognitive traits are included in the model. Previous studies on gender
wage differentials have found a similar gap, but fail to include, and consequently, disaggregate
the contribution of the different human capital characteristics to the gender gap in weekly

earnings.



Paper 1: Understanding the Evolution of Female Employment in Mexico

I. Introduction

Since the 1989, the number of Mexican women joining the labor force has increased at a

steady rate (Pagan and Sanchez, 2000; De Hoyos, 2006). According to the Mexican Department
of Official Statistics (INEGI), from 1989 to 2012, the labor force participation rate (LFPR) of
women, 25 to 54 years of age, increased from 34% to 60%. The driving forces of this trend in the
female labor participation are the main motivation for this study.
Over these decades, Mexican women have faced different cultural, political and economic
changes that have eased the barriers for their employment. Yet, it is unclear whether this increase
in women’s participation has been driven mainly by demographic changes (i.e., lower fertility
levels and higher education) or whether changes in the returns to some of the characteristics that
incentivize or discourage women’s employment have also played an important role. The main
hypothesis of this study is that returns to education and motherhood have also changed positively
at different points in time over the last two decades, further improving women’s motivation for
employment and increasing their labor supply.

This study differs from previous work in that it disaggregates —through different
methodologies— the contribution of the explanatory factors that impact women’s labor decisions
into endowments and returns. It also complements the literature of employment analyses of the
Mexican labor market by extending the period of analysis ten more years in comparison to De
Hoyos (2006) —adding observations from 2002 to 2012. The sections are divided as follows.
Section two reviews the previous literature in the topic. The third section describes the data,
methods, outcome variables and other relevant variables. The fourth section outlines the results.

Section five provides a discussion of the results and the concluding remarks are in section six.



Il. Prior Research

Previous research on the labor supply of Mexican women has tended to use data from
single years (Wong and Levine, 1992; Gong and van Soest, 2000; Pagan and Sanchez, 2000;
Pagan and Ulibarri, 2000). In addition, most of these single-year studies have focused on
particular sub-samples of Mexican women (e.g. married women, only one or two cities, only
rural areas, etc). Thus, their results are neither comprehensive —in terms of years- nor
generalizable to the whole Mexican population.

Gong and van Soest (2000) focused on estimating the labor supply of married women in
Mexico City. This study uses data from the Urban Employment Survey of 1992. The main
assumption is that women take labor decisions conditioned on husband’s labor and non-labor
income. The authors find evidence that the presence of other female adults reduce the
motherhood penalty (i.e. the negative impact of children on women’s labor supply). Although,
their results are not generalizable beyond their very particular sample that is restrained to married
women from Mexico City.

Pagan and Sanchez (2000) explored the determinants of women’s labor supply in rural
Mexico using a small survey conducted in three cities in 1994. The authors find evidence of
within-family gender barriers. The main implication is that the presence of young children has a
differentiated impact on the work and self-employment choices of men and women. Thus,
gender roles within the family are source of distinctive gender structural barriers to economic
equality. As in the case of Gong and van Soest (2000), their results apply only to a subsample of
the Mexican women.

De Hoyos (2006) provides a more complete estimation of the female labor participation

in Mexico by including more than one year of data (1994 to 2000), using cross sectional data



from the Mexican Survey of Income and Expenditure (ENIGH). Estimating a multinomial
participation model and also analyzing selectivity-adjusted wages through Heckman’s procedure,
the author finds that in the aftermath of the Peso crisis (between 1996 and 1998) female labor
participation increased due to higher expected wages in the manufacturing sector. De Hoyos
(2006) found that in the aftermath of the Peso crisis wages in the manufacturing sector rose
around 13% and kept rising until 2000, time during which wages in other sectors began to
recover. Moreover, during the first six years of North American Free Trade Agreement
(NAFTA) 700,000 more women joined the labor market in Mexico. De Hoyos (2006) and Meza

(2001) point out, the employment at maquiladoras was mainly low skilled.

I11. Data and Methods
Data

Data come from the Mexican Income and Expenditure Household Survey (ENIGH). This
survey provides a rich set of labor market indicators and information on socioeconomic and
demographic characteristics, and it is representative of the whole urban and rural population.
Individuals were surveyed based on a stratified multi-phase sample, which first uses basic geo-
statistical areas (AGEB) that are stratified according to five geographic and socioeconomic
criteria and then use for urban areas only blocks of dwellings, and finally dwellings from each
area or block (Cross-National Data Center in Luxembourg, 2000). The information is cross
sectional and has been collected since 1984. From 1989 until 2012 data has been released every
two years. However, data on marital status is not available before 1996. In addition, information
on number of children is only approximate before 1996. Thus, data from 1989-1994 is only used
on descriptive tables and graphs to show trends. In further analysis, models only include years

1996 to 2012. The population of interest is prime-working-age women (25-54 years old) and the



sample size of all the combined years from 1996 to 2012 is 148,352 individuals. From this
sample, 75,709 of these women are employed, on average 51% across all years.
Period of analysis in context

The period of analysis captures the aftermath of two important economic shocks: one of
the largest financial crises in Mexican history coined by the term of “Peso crisis” in 1994-1995,
and trade liberalization through the North American Trade Agreement (NAFTA) in 1993-1994.
Between 1994 and 1995 the Mexican current account deficit reached 7% of the gross domestic
product (GDP) and the Mexican currency plunged 50% within six months after foreign
investment fled the country. As a consequence, local currency value of government’s dollar
linked debts increased and Mexico fell into a deep recession where Mexican GDP decreased
6.2%. Given the close links of the U.S. and Mexican economies after NAFTA, President Clinton
arranged a 40 billion stand-by loan to alleviate liquidity problems in the Mexican economy. Soon
after, the Mexican GDP grew 5-6% and wages recovered after the crisis, but only up to their pre-
crisis levels. Although a serious problem of low productivity remained for a decade after the
Peso crisis.

In addition, the last three available waves analyzed (2008, 2010 and 2012) capture a more
nuanced growth of the Mexican economy and this period also reflects the impact of the
economic recession that started in developed countries in 2007 and was spread throughout the
world. Although this crisis certainly affected women’s employment decisions, it mainly affected
labor demand and demand-side changes are not analyzed in this study. The rationale is that since
all women faced the same demand curve controls for demand-side changes would not make a

difference in the decomposition analysis.



Empirical strategy

The main hypothesis of this study is that the increase in women’s labor participation in
Mexico has not been driven entirely by changes in women’s mean endowments (i.e. fewer
children or higher levels of education). Instead, | hypothesize that positive changes in the returns
to education and a decrease in the motherhood penalty also explain® a share of the increase in
women’s employment rates. The most appropriate methodological strategy to test this hypothesis
is a decomposition analysis.

The goal of a decomposition methodology is to quantify the separate contributions of
group differences in measurable characteristics. The first step is to calculate a counterfactual
mean probability of women’s labor participation had their distribution of observable
characteristics not changed during the period of analysis (as if women from t, had women’s t;
coefficients). Second, differences are compared to the observed mean probability of labor force
participation (DiNardo, 2002).

Blinder (1973) and Oaxaca (1973) developed the most commonly used decomposition
technique. Their method consists of measuring mean outcome differences —between two groups
or for two points in time— and to disaggregate these differences into two components: i)
endowments: the portion explained by mean differences in predictors and ii) coefficients: this
component measures the expected change in the returns to women’s characteristics from one
period to another.

Pooled decomposition methodology

Oaxaca and Ransom (1994) developed a more robust version of the Oaxaca-Blinder (OB)

decomposition methodology that provides estimates invariant to the choice of the reference

period (unlike the original OB method). This decomposition methodology consists in estimating

4 . . . . .
The term “explain” is used in an accounting sense and should not be interpreted causally.
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three separate constrained linear regressions. One regression for period ty, one for period t; and a
pooled regression that includes year intercept shifts along with an identification restriction and
constraints for each categorical variable (Fortin, 2008). For simplicity, | will show a more
general version of my employment model for the decomposition analysis, following a similar

approach to that of Fortin, (2008) and Oaxaca and Ransom (1994, 1999).

Yit = Bot + BiXit + €ir t=to, t1, p (1)

Where Y;; is the outcome of interest for the i™ woman at year t, with t, indicating the year
in the earliest period of comparison and t; indicating the latter year compared. The outcome is
measured through i) a categorical variable of labor force participation that will be predicted
through a probit model; and ii) a continuous variable of weekly hours worked that will be
predicted through an ordinary least squares model. The vector X; includes relevant predictors of
women’s employment described in the next section. Time is labeled with t (includes years from
1996 to 2012), and p indicates the pooled model.

Assuming that the expected value of the error term is zero, the difference in the mean

outcomes can be expressed as follows:
Yitl - Yito = thﬁtl - Xtoﬁto + (ﬁOtl - ﬁOto) 2)

Where AX =X, — X, and AB =B, —f,

Then |t fOIIOWS that Yitl - Yito = AXﬁtl + XtoAﬁ + (ﬁ()tl - ﬁoto) (3a)
Analogously:
Yit1 - Yit0 = AXﬁto + thAB + (IBOtl - ﬁOto) (3b)
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Assuming a “non-discriminatory” pooled structure in which the improvement in women’s
characteristics at period t; would be equal to the average decrease in average characteristics in

period t, (Oaxaca & Ransom, 1994; Fortin, 2008):

Yie, = Yie, = AXBp + Xi,(Be, — Bp) + (Bot, — Bop) — Xt,(Bey — Bp) + (Bot, — Bop) (4)

Where X (B, — Bp) + (Bot, — Bop) represents the “advantage of period t;” and

Xi, (Bty — Bp) + (Bot, — Bop) represents the “disadvantage of period to.”

Another alternative is to the include year intercept shifts as well as an identification

restriction in the pooled regression of year t; and year to, which is the case for this study.

Yie =vo + Yoty Toi + Yo, [1i + Xiy + v; s.t. Yot, + Yot, =0 (5)
Yie, = Yo+ Vor, + Xe, v + E vi|To; =0, (6a)
Yie, = Vo + Yor, + Xe oV +E vi|To; = 1, (6b)
Yie, = Yie, =AXy + Yo+ VYo, + E vi|To; =0 —E vi|Ty; =1 (7)

Under the assumption that E v;|Ty; =0 —E v;|Ty; =1 = Cov v;,Ty; =0, the

decomposition can be written as:

Yie, = Yie, = AXy + X (Be, = V) + (Bot, — Vo) — Xey(Be, — V) + (Bot, — Vo) (8)

If y and y, accurately represent a non-discriminatory structure, then the “advantage of

period t;” will be equal to the “disadvantage of to”. Under these assumptions, it follows that:

Yor, = X, (Be, = V) + (Bot, — Yo) and  yot, = Xe,(Be, — V) + (Bot, — Vo) %)

11



In detailed decomposition analyses, coefficients of interest are not invariant to the choice
of the base (omitted) category in the case of categorical regressors. Yun (2005) proposed a
solution to compute the decomposition based on "normalized" effects in which effects are
expressed as deviation contrasts from the grand mean. This study follows Yun’s approach and
normalization is applied to all categorical variables as well as to interactions. With this
technique, the coefficients of interest will not be “contaminated” by the choice of the omitted
category (Yun, 2005; Fortin, 2008).

Lastly, I also add a correction selection in which group differentials are adjusted by the
contribution of a specified variable before computing the decomposition. The two specific
variables for these analyses are i) additional workers in the household and ii) motherhood (being
a mother of one or more children residing in the household).

Non-linear decomposition methodology

A second decomposition methodology used in this study is the one proposed by Fairlie
(1999, 2003, and 2005) as an extension to the OB decomposition to generate non-linear
decompositions of binary outcome differentials. In order to estimate the total contribution of
individual characteristics to labor force participation, Fairlie (2005) follows a similar approach to
that of OB and Oaxaca-Ransom (OR), by calculating two sets of predicted probabilities and
taking the difference between the averages values of the two. The main difference with the
OB/OR methodologies is that Fairlie does not assume that there is a perfect one-to-one match of
observations between the two compared groups. To address this problem, Fairlie suggests the use
of the pooled coefficient estimates to calculate predicted probabilities, for each of the two
compared subsamples. The next step is to draw a random subsample of the larger-sized

population (t;) equal in size to the smaller-sized population (tp). Each observation for women in

12



the t; subsample and full sample of women in ty is then separately ranked by the predicted
probabilities and matched by their respective rankings (Fairlie, 2005). The decomposition
estimates obtained from this procedure depend on the randomly chosen subsample of women in
t1.

Results from the decomposition should approximate those from matching the entire
sample of women in t; to the sample of women in to. In this study 100 random subsamples of
women in t; are drawn and matched to the sample of women in t; to calculate separate
decomposition estimates. Then, the mean value of the estimates from the separate
decompositions is used to approximate the results for the entire sample in t;.

Thus, the decomposition for a non-linear equation Y=F(Xf) can be expressed as follows:

tlptl topt1 t0pt1 to pto
Ytl _ Yto _ NtlF Xi B _ NtOF Xi B + NtOF Xi B _ NtOF Xi B (10)
- i=1 Ntl i=1 NtO i=1 NtO i=1 NtO

Where N'is the sample size for women in period t. Fairlie proposes to use this alternative
expression for when Y is not equal to F(Xf). As in OB/OR, the first term represents the portion
of the gap due to group differences in distributions of X, while the second term captures the
portion due to differences in group processes determining the level of Y and the portion due to
group differences in unobserved endowments (Fairlie, 2005).
Outcomes of interest and control variables

As previously outlined, the main outcome of interest is labor force participation.
Participation is measured through two variables: i) a categorical variable [0-1] of employment
and ii) a continuous variable of weekly hours worked. The latter variable will be helpful in
detecting more subtle changes in women’s labor participation patterns. The sample is restricted

to prime-working-age women (25-54 years old). Within this range of age women’s education and

13



retirement decisions should be stable. All the models and analyses will refer only to this
population age group.

Controls for education, number of children, marital status, household composition, age
and region of residence. Given the distribution of years of schooling in Mexico, and following
the categorization of the Mexican Council for the Evaluation of Public Policies (CONEVAL),
this analysis uses three distinct categories for education: less-than-elementary education,
complete elementary education or incomplete secondary education and secondary education and
beyond, with less-than-elementary education as the base category.

Motherhood affects greatly women’s decisions to participate in the labor market. A
common mechanism through which motherhood hampers employment participation is the lack
of access to childcare. It has been hypothesized that those married women that do work, must be
those that have enough means to cover childcare costs (Meza, 2001). Four dummy variables are
used to measure the impact of having children under 18 years old living in the household (the
age at which children are no longer consider minors and parents are no longer obligated to
support their children under the Mexican law): one child, two children, and three or more
children of the same age range, with no children as the reference category. Marital status is also
crucial in the determination of women’s need and willingness to work. Marital status is measured
through three categorical variables: married or cohabitating, single (never married) and
divorced, separated or widowed, with single as the base category.

Household composition is another key determinant of women’s decisions in the labor
market. In Mexico, disadvantaged populations are very sensitive to income shocks due to a
restrictive access to financial institutions. In addition, Mexican workers do not have

unemployment insurance, thus when a household member is unemployed another household
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member is sometimes obligated to increase their working hours or to look for employment to
reach minimum subsistence levels, as those families do not have enough assets to afford long
unemployment spells (Hernandez-Licona, 1995). As a consequence, other household member’s
employment status and the number of dependents have an important effect on women’s labor
decisions. Four variables are included to control for household composition: two continuous
variables for number of women, number of men and two dummy variables for number of
additional working members in the family and whether the individual is the head of the
household. Even though some of these variables are closely related it is important to include
them to detect subtle differences in household dynamics, given the number of household
members and position in the family as main, secondary or n-breadwinner.

To control for differences between urban and rural labor markets, a variable that takes on
the value of one for urban and zero for rural areas is included. There are also state dummies
included to account for regional differences across Mexico. A continuous age variable is
included in a linear and in a quadratic form. Models include interactions for age and number of

children in order to control for the differences of among young and old mothers.

IV. Results
Descriptive Results

All the results described in this and following sections are weighted using the frequency
weights provided in the survey and are representative of the Mexican population at large. On
figure 1 we can observe the changes in the LFPR of women over the 1990’s and on the first
decade of the 2000’s. In 1989 only 34% of women between the ages of 25 and 54 years old
participated in the labor force. At this time equal rights laws and maternity leave legislation

(passed in 1974) had already been enforced for over a decade, and yet participation levels
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deemed lower than those of men, whose participation for the same age cohort reached almost
90%. Over the last decade, a significant number of women have joined the labor market,
reaching a LFPR of 60%, which marks 26 percentage points increase in labor force participation

in a period of 23 years.

Figure 1 Changes in women's employment, 1989-2012
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Source: ENIGH 1989-2012

In contrast to the markedly increased in labor force participation, mean weekly hours
worked increased at a more modest rate over these two decades, from 37 to 39 hours
worked/week, which is an increase of approximately 5%. The combination of these two results
points out that the changes in women’s employment happened at the extensive margin rather
than at the intensive margin. Given the low levels of women’s participation in the labor market at
the beginning of the 1990s this is a reasonable result.

The two characteristics of working women that have changed more dramatically over the

analyzed period are the education trajectories and fertility decisions. In the case of the former,
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the percentage of working women that had no primary education in 1989 was 34% by 1996 the
percentage was 30% and by 2012 only 16% of the women among 25-54 years of age had no
primary education. The percentage of women that reported having an elementary-school diploma
or some secondary-school education remained between 28-24% for the 1989-1996 period, but
dropped to 18% in 2012. The more educated share of working women, with a secondary-school
diploma and beyond, represented 38% in 1989, 46% in 1996 and 67% in 2012. Figure 2 provides
a visual contrast of the differences in education for all women in the sample, and for the
subsamples of working women, and working mothers. It is worth noting that mothers show lower
levels of education in comparison to all working women, but a similar increasing trend in higher
education. In 1996 the percentage of mothers with secondary school diplomas or higher was 5
percentage points (pp) below the national average, and by 2012 the gap declined to 3 pp.

Figure 2 Education trajectories of different groups of women
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In the case of fertility decisions, a declining trend in family size is clear from figure 3.
Changes were more notorious on the higher end of the distribution of number of children. The

percentage of working women that reported having three or more children decreased 13 pp from
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1996 to 2012. Whilst the percentage of working women that had on average one or two children
increased 11 pp in the same period, the percentage of non-mothers only increased 2 pp. The
change in the composition of mothers was led by those who chose to have one child. From 1996
to 2012, the percentage of mothers that had one child increased from 20% to 30%, respectively.
In the case of mothers of two children, the percentage increased from 30 to 36% and the share of
women that had three or more children decreased from 49% to 34%. Thus, the decreasing trend
in the fertility has been driven by shifts to smaller families and not by increases in the share of
non-mothers. This could be the consequence of better (cheaper) childcare options, more educated
parents and better schooling for children.

Figure 3 Changes in motherhood for different groups of women
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The difference in marital status of the female working population has had a stable trend
between 1996 and 2012. The percentage of working women who were married remained at 62%,
while the percentage of working women who were single and divorced remained at 21% and
17%, respectively. Among mothers, the main difference is that the share of single women in this

group is below the mean average (see figure 4).
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Figure 4 Changes in the marital status for different groups of women
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Household composition, presents interesting results. The first result is that, the number of
women and men in average households decreased from 2.9 to 2.4 and 2.3 to 1.9, respectively.
The second result is that the number of additional workers in the household was stable (around
1.3) until the year 2000 where there was a steady increase until in 2012 the average numbers of
additional workers in the household reached 1.98 persons. The third result is that the percentage
of women financially in charge of their household has remained fairly unchanged over the last
decades around 19%, but the percentage of mothers heading a household increased 2 pp.

The number of additional workers in the household showed a decreasing trend in the
labor participation of more family members throughout the years. This could be explained by a
rebalance of work-home roles. It can also be the case that in the homes of working women the
supplemental income that those women are providing has had a positive effect on other family

members such as adolescents or students.
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Decomposition Analysis

Table 1 shows the decomposition results for labor force participation. From 1996 to
2000, the LFPR of women stagnated, and then increased slightly between 2000 and 2002.
Following the 2001 recession in the U.S. there was a drop in employment from 2002 to 2004.
From 2004 to 2006 the LFPR increased 7%. Then, during the great recession, women’s
employment decreased 4% between 2006 and 2008 and 0.08% between 2008 and 2010. During
this period, the number of Mexicans departing from Mexico to the U.S. declined substantially.
Thus, a plausible explanation is that the returning migrant men might have crowd out the female
labor supply during these years. Between 2010 and2012, female employment shows a
remarkable recovery of almost 10%.

The percentage of the differentials in LFPRs explained by endowments had a decreasing
trend from 1996-1998 to 2004-2006. During the recession years 2007-2008 there was an increase
in the share of contribution of endowments on explaining employment trends (period 2006-
2008). One hypothesis could be that during those years workers that were laid off decided to
return to school to find better jobs afterwards. On the post-crisis period the share of endowments
decreased again reaching its lowest level in the period 2010-2012. In contrast, the share of
returns in explaining women’s employment decisions had an increasing trend with the exception

of the recession period.
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Table 1 Oaxaca-Ransom decomposition of the changes in women’s employment
‘96-'98 '98-'00 '00-'02 '02-'04 '04-'06 '06-'08 '08-'10 '10-'12

LFPRint; 0.4769 0.4573 0.4957 0.4697 0.536 0.484 0.476 0.575
LFPRint, 0.4687 0.4769 0.4573 0.4957 0.47 0536 0.484 0.476
Differential 0.008 -0.020 0.038 -0.026 0.066 -0.051 -0.008 0.099
Endowments

Motherhood variables 0.0002 -0.0001 0.0018 0.0025 0.001 0.000 0.004 0.004
Education variables 0.0018 0.003 0.0009 0.0047 0.004 0.001 0.006 0.001
Marital status variables -0.0016 -0.0212 0.0026 0.0009 0.005 -0.003 0.001 0.001
Household composition variables 0.0053 -0.0281 -0.0041-0.0027 -0.004 -0.020 -0.006 -0.007
Age variables 0.0019 0.0018 0.0008 -0.0021 0.001 0.000 -0.002 -0.004
Region variables 0.000 0.000 0.000 0.000 0.000 0.000 -0.001 0.000
All x's (endowments) 0.0078 -0.0447 0.0019 0.0033 0.006 -0.021 0.003 -0.004
Contribution to differential 95.1% 64.0% 5.0% 10.1% 9.1% 41.2% 20.0% 3.7%
Returns

Motherhood variables 0.0089 0.019 0.0014 0.0073 -0.002 -0.004 -0.001 -0.016
Education variables 0.0013 0.0039 -0.0033 0.0005 0.000 0.002 0.000 -0.017
Marital status variables 0.0025 -0.010 0.0144 -0.0153 0.003 -0.002 0.008 0.029
Household composition variables 0.0092 0.0451 0.0236 -0.0666 0.053 0.017 0.004 0.027
Age variables 0.1876 0.4098 -0.2646 0.0884 -0.253 0.292 -0.136 -0.044
Region variables 0.000 -0.045 -0.014 0.080 0.029 0.009 -0.024 -0.003
Constant -0.209 -0.3975 0.2784 -0.1239 0.231 -0.345 0.138 0.130
All b's (returns) 0.0004 0.0251 0.0364 -0.0293 0.06 -0.03 -0.012 0.103
Contribution to differential 49% 36.0% 95.0% 89.9% 90.9% 58.8% 80.0% 96.3%
N 19,981 16,683 21,885 32,255 34,924 40,464 45,852 28,582

Source: ENIGH data, 1996-2012.

Once the differentials in employment are calculated, the relative weight of each of
motherhood and education on endowments and returns is shown in table 2. We can observe that,
on average, changes in motherhood represent a larger share of the total differential explained by
changes in the endowments of working women. In the case of education, the share does not show
a clear trend and measured from the first to the last available period, the share decreased.

The contribution of motherhood and education in explaining changes in returns to

employment showed an increasing trend, growing from low shares. From the period 1996-1998
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to 2010-2012 the share of returns to motherhood to overall changes in the returns to employment
increased 65% (4 pp). In the case of returns to education, the change was 95% (6 pp). In contrast,
the share of the returns of other characteristics decreased 10 pp. Two possible hypotheses that
can explain these results are that on these decades the demand for high-skilled workers increased
in Mexico as a consequence of trade liberalization and more access to education (and more
competition in the labor market). Another hypothesis is that working women could have been
affected by policies that decrease the cost of motherhood, namely universal preschool and
daycare centers for low income mothers.

Table 2 Contribution of motherhood and education to changes in women's LFPR
‘96-'98 '98-'00 '00-'02 '02-'04 '04-'06 '06-'08 '08-'10 '10-'12

Endowments
Contribution of
motherhood variables
Contribution of
education variables

Other variables 815% 943% 735% 446% 66.7% 95.8% 50.0% 70.6%
Returns

Contribution of
motherhood variables

1.9% 02% 176% 192% 6.7% 0.0% 20.0% 23.5%

16.7%  5.5% 8.8% 36.2% 26.7% 4.2% 30.0% 5.9%

2.1% 2.0% 0.2% 1.9% 0.4% 0.6% 0.3% 6.0%

Contribution of 03%  04%  06% 01%  00%  03%  00%  6.4%
education variables
Other variables 97.6% 97.5% 9920 98.0% 99.6% 99.1% 99.7%  87.6%

Notes: These percentages are based on the results of pooled models for the decomposition of LFPRs described earlier. To obtain
the relative contribution of each group of characteristics, first the absolute value of all the variables was added by group (i.e.,
“motherhood” includes all the dummies for number of children), and then the ratio of group/total differential explained by
endowments (or returns) was calculated.

Non-linear decomposition

Table 3 shows the disaggregated results for the non-linear decomposition differentials in
women’s employment. The estimates from the non-linear decomposition models do not differ
substantially from those of the OR decomposition except for the years 1998-2000. For instance
between 2002 and 2004 the differential calculated through the OR methodology is -0.026 and the

share explained by changes in endowments is 0.003. For the same years, the employment
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differential calculated through the Fairlie methodology is -0.024 and the share explained by
changes in endowments is 0.003. The years following this period show a similar pattern in
employment differentials and in the share explained by endowments. Similar to the OR results,
Fairlie’s disaggregated decomposition shows that changes in fertility decisions (grouped in
motherhood variables) had an increasing share of changes in endowments that explain women’s
employment from 1996 to 2012. In year-to-year comparisons within this period, fertility changes
did not unambiguously explained a larger portion of changes in endowments. Motherhood
explained 4-18% of changes in endowments throughout this period.

In the case of education’s weight on changes in endowments, the trend is less clear.
Changes in education had a similar explanatory share in most of the compared periods within

1996-2012. This result is the main difference between OR and Fairlie’s decomposition results.

Table 3 Non-linear decomposition of employment differentials
96-'98 98-'00 00-'02 02-'04 04-'06 06-'08 08-'10 10-'12

LFPRIint; 0.4765 0.4832 0.5181 0.4941 05586 0.5128 0.5042 0.5982
LFPR in t, 0.4684 0.4765 0.4832 0.5181 0.4941 05586 0.5128 0.5042
Differential 0.008 0.007 0.039 -0.024 0.064 -0.046 -0.009 0.094
Endowments

Motherhood variables ~ 0.0014 0.0063 0.0011 0.0013 0.0015 -0.001 0.0009 0.0022
Education variables 0.0016 0.0049 0.0015 0.0038 0.0026 0.0016 0.0031 0.0019

Marital status variables -0.0013 0.0019 0.0031 0.0005 0.005 -0.0019 0.0006 0.0007

Household composition gy 16 00249 -0.0047 -0.0028 -0.0055 -0.0172 -0.0027 -0.0057

variables

Age variables 0.0018 -0.0029 0.0016 0.0003 0.0015 -0.0019 0.0005 -0.0015
Region variables 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000

All x's (endowments) 0.008 -0.015 0.003 0.003 0.005 -0.020 0.002 -0.003
N 19,981 16,683 21,885 32,255 34,924 40,464 45852 28,582

Source: ENIGH data, 1996-2012.
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Adjusted differentials

As described earlier, for women a husband’s income or work status might bias their
decision to remain or to enter the labor market. In order to control for this fact, the OR model is
adjusted for the number or additional workers in the household. There is a possible problem of
reverse causality between fertility and labor force participation, in which women that have
stronger job attachments might delay fertility decisions and not vice versa. Thus, in a separate
analysis | also control for selection into motherhood. These adjusted results show that if women
did not have an additional safety net from within-household workers, the labor force
participation of women would have been close to 4 pp higher in 1996. If mothers had behaved as
non-mothers their employment would have been 7 pp higher. In addition, women’s LFPR would
have risen over 60% under no selection into motherhood and accounting for the influence of
within-household workers.

Figure 5 below shows the trajectory of adjusted and unadjusted models. The adjusted and
unadjusted models start converging after years 2000-2002. Differences in both models are not
significantly different for the last 3 out of 4 compared years (2004-2006, 2006-2008 and 2008-
2010). For the last period, the model adjusted for within household workers presents the smallest
increase in women’s employment. This result might indicate that women are less responsive to
their husband’s income (or other household members’ income) which is a more common
behavior of workers with higher qualifications and more stable jobs and in developed countries.
If there had been no selection in motherhood, employment would have risen further as portrayed

in the last period compared.
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Figure 5 Observed and adjusted differentials in labor force participation
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Working hours

In the case of working hours, the changes are more nuanced (see appendix table 4). On
average, working hours had a stable trend until 2004. In 2004-2006 there was a 10% increase in
working hours, but after this period working hours decreased. Changes in endowments had a
stable explanatory trend on changes in working hours. On average, changes in endowments
explained 39% of total changes in working hours, while returns had an average explanatory
power of 61% between 1996 and 2012.

In order to detect more subtle changes in working hours, I analyze changes in the density
of hours worked controlling for different characteristics. Graphs 1-4 in the appendix show the
counterfactual (kernel) densities of working hours for each of the explanatory variables,
comparing years 1996 and 2012. For instance, graph 1 compares the distribution of hours worked
for women with a secondary school diploma and beyond, with all other characteristics constant
at their mean. Then, these factual and counterfactual distributions are compared among years.

The same is repeated for all the characteristics.
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Among all the comparisons only the changes in the distribution of hours worked between
mothers and non-mothers are significant. In graph 2 it is observed that in 1996 there are large
differences between mothers and non-mothers with non-mothers working, on average more
hours than if those women would have been mothers. However, by 2012, the distribution of

hours between non-mothers and mothers would have been similar.

V. Discussion

Descriptive statistics show a significant progress for female Mexican workers when
looking at human capital characteristics. There has been an increase of more than 20 pp in the
share of working women graduating from secondary school or more over the last 20 years. Now
the vast majority (more than 67%) of the female labor force has at least a secondary school
diploma, while in 1996 only 38% of working women had such level of education. Fertility
decisions have also changed starkly among the employed women. Large families are less
common in Mexico, and statistics show that from 1996 to 2012 the proportion of employed
women with three or more children decreased from 40% to 27%. Other characteristics such as
proportion of married or single women, age and household composition have maintained a more
constant trajectory.

Once LFPRs are decomposed year by year, models show that changes in women’s
employment in Mexico are increasingly explained by returns to the characteristics that influence
women’s employment. The contribution of motherhood and education in explaining changes in
returns to employment showed an increasing trend. From the period 1996-1998 to 2010-2012 the
share of returns to motherhood to overall changes in the returns to employment increased 65% (4
pp). In the case of returns to education, the change was 95% (6 pp). In contrast, the share of the

returns of other characteristics decreased 10 pp. The share explained by endowments showed a
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decreasing trend in the same period. However, changes in the average number of children
(motherhood endowments) account for a larger share of the differences in female employment.

In adjusted models that control for selection in within-household workers and
motherhood, employment differentials diverged at the beginning of the comparison period, but
then converged. The main conclusion drawn from this result is that if women had not had the
additional income of workers in the household and mothers had behaved as non-mothers, the
female LFPR would have been higher over the analyzed period. Interestingly, these effects are
mainly observed in the period prior to 2000-2002, and after this period changes in the observed
and adjusted differentials in LFPRs converge. The implications of this convergence are two.
First, the cross-income elasticity of Mexican women was higher in the 1990s and in the
following decade women’s cross-income elasticity decreased. This means that women were more
sensitive to changes in other workers income within the household in the former period and then
became less sensitive in the latter period. This behavior is commonly observed in developed
counties where women’s behavior in the labor market resembles to that of men’s (Blau & Kahn,
2007). Second, returns to motherhood may have improved over the last years and as a
consequence mothers and non-mothers started behaving more similarly.

One of the main limitations of this study is that there was no consistent data (for all the
years analyzed) on number of family members migrating from Mexico to the U.S. As previously
mentioned, a slowdown in the number of Mexican immigrants going to the U.S. might be related
to the decrease in female employment during the recession period. Another limitation is that this
study only focuses on supply-side factors that affect women’s employment and it does not
analyze general equilibrium effects. The analytic sample is restricted to prime-working age

women and women of younger and older ages are not analyzed in this study. It is possible that
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the age composition of female workers might also explain employment changes. It is also
possible that male wage stagnation has discouraged male workers and women are taking those
jobs. Future work should focus in addressing these general equilibrium effects that can shed

more light on other possible factors that have driven female employment in Mexico.

V1. Conclusions

Labor force participation of Mexican women has grown remarkably over the past two
decades. The observed LFPR of women increased from 33% in 1989 to 59% in 2012 (after a
brief stagnation between 2008 and 2010). Decomposition analyses show that returns to women’s
characteristics that affect their employment decisions have had an increasing trend in explaining
these changes in working decisions, when compared to their changes in endowments. Changes at
the extensive margin (to join or not join the labor market) are more significant, while changes at
the intensive margin (measured through weekly working hours) are more nuanced. Adjusted
models show that had women not count on additional income from other workers in their
households, female LFPR would have been 4 pp higher in 1996. If mothers had behaved as non-
mothers LFPR would have been 7 pp higher. Under these assumptions, female LFPR would have
risen over 60% by 2012. Two main conclusions are derived from the outlined results. First,
changes in endowments do not explain entirely the large increase in women’s employment and
changes in returns represent a larger and more significant share of changes in women’s
employment in Mexico. Second, the more drastic changes on female employment in Mexico
happened at the extensive margin.

Through a better understanding of the characteristics that influence women’s employment
decisions, effective public policy programs can be created to encourage further women’s

participation in the Mexican labor market. On a micro-level, since women provide a crucial
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source of income and family support an increase in working women’s standard of living could
result in less stress for children, families and governments. An overall improvement in women’s
working conditions would signify an increase in labor participation and possibly a more efficient
utilization of the labor force, which have been linked to increases in national wealth, and
development, as well as reductions in poverty rates and inequality.

This study provides a more comprehensive review of female employment in Mexico that
the ones that exist to date, however, I mainly focus on supply-side changes of the labor market.
In addition, further analysis is needed to explore the changes in wages and other labor market

indicators, in order to assess women’s improvement in the labor market.
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Paper 2: Preschool Enrollment and Mother’s Employment in Mexico

I. Introduction

During 2002 a change in the Mexican law included preschool as part of compulsory
education. The constitutional change stated “no children would be able to enroll in primary
school without having 3 years of preschool education.” The policy’s goal was to improve
children’s cognitive development outcomes by exposing them to more years of education. Prior
to the policy change, preschool education was optional and available at private and public
institutions. After this policy change, significant increases in preschool enrollment were
observed. The effect of this policy change on preschool enroliment remains unexplored. Under
the assumption that the policy had a positive impact on preschool enrollment, | hypothesize that
sharp increases in preschool enrollment also impacted positively the employment of women with
preschool age children.

For women with young children, labor participation and childcare are jointly determined,
thus, a policy change that affects a child’s enrollment represents an ideal opportunity to analyze
some of the possible mechanisms that incentivize mother’s employment in Mexico. In particular
since 58% of workingwomen in Mexico have at least one child.

First, I estimate the effect of the policy on a child’s probability of preschool enrollment. I
find a positive and progressively more significant increase in preschool enrollment each year
after the policy change. Then, | estimate the effect of increased preschool enrollment on maternal
employment, finding significant and positive effects when mothers of preschoolers of 3- and 4-
years of age are compared to mothers of younger and older children, and to non-mothers. Effects

vary depending on the comparison group. Although the effect of preschool enrollment on the
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employment of mothers of 5 year old preschoolers is also positive and significant after
adjustments in the specification of the treatment are made, an additional policy change that
affected this group of mothers complicates the analysis. For this reason, the case of mothers of 5-
year old preschoolers is analyzed separately in the appendix.

This paper is organized as follows: section Il presents the main findings of previous
studies. Section 11 outlines data and methods. Section IV describes results, limitations are found

in section V, and section VI concludes.

Il. Prior Research

For women with young children, labor participation and childcare are jointly determined
(Berlinski and Galiani, 2007). There is a large literature that has explored the effects of subsidies,
changes in preschool laws and increases in the supply of schools and its relationship to maternal
employment. Evidence on this topic is mixed. Schlosser (2005) found that in Israel the a gradual
implementation of compulsory pre-k laws for children 3 and 4 years old in Arab towns increased
maternal employment. The effect was larger among more educated mothers. Using children’s
quarter of birth, Gelbach (2002) found that in the United States access to a child care subsidy in
1980 increased the employment probability of single and married mothers whose youngest child
was 5 years old by 6-24%. In similar a fashion, Cascio (2009) found that, in the U.S., an increase
in kindergarten funding (in 1960s and 1970s) increased employment of single mothers with 5-
year olds without younger children by 12%. Baker et al. (2008) studied the effect of subsidized
childcare for children under 5 years old in Quebec, Canada. Their results showed a positive
effect of this subsidy on maternal employment for married mothers of the magnitude of 8pp.
Lafebvre and Merrigan (2005) also found an increase in hours and weeks worked in the

Canadian case. In Argentina, Berlinski and Galiani (2007) explored the effect of increasing the
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supply of preschools on female employment. Through a difference-in-difference analysis these
researchers found that the program did have a statistically significant effect on mother’s

employment of 7 to 14 percentage points.

On the other side of the spectrum, Fitzpatrick (2009) re-estimated Gelbach's (2002)
results and found null effects on the employment of single mothers and positive effects on the
employment of married mothers. Lastly, subsidies for universal preschool in Georgia (1993) and
Oklahoma (1998), in the U.S. resulted in an increase in enrollment but had no effect on maternal
labor supply (Fitzpatrick, 2010). The main hypothesis behind these findings is that recent cohorts
of women have changed their preferences and female labor supply is less responsive than it used
to be some decades ago (Blau and Kahn, 2007; Heim, 2007). Blau and Kahn (2007) found that in
the 1990s women’s own elasticity decreased in 50-56%, while their cross-wage elasticity fell by
38-47%. This theory predicts that only those women that work less than the number of hours of
care provided by the programs would indeed increase their labor supply (Fitzpatrick, 2010). No

such studies have tested the Mexican case.

I11. Preschool enrollment and the policy changes in Mexico

On November 2002 the Mexican government modified the compulsory education laws to
include the completion of preschool education. Prior to the change, the “basic” compulsory
education laws in Mexico included six years of primary education and three years of middle
school. The new legislation phased in universal preschool across the whole country. In the first
phase, it would be compulsory to all 5 year-olds to enroll in the 3 grade of preschool by school
year 2004-2005. Subsequently, during the second phase the compulsory law reached all the 4 and

5 year olds eligible for the second and third grades of preschool by the academic year 2005-

32



2004. The third phase compelled all eligible children to enroll in the first and all the consecutive

grades of preschool by school year 2008-2009.

The year the reform was passed (2002), national enrollment rates were, on average, 19%,
61% and 81% for the first, second and third grades of preschool, respectively. After that year,
gradual changes occurred between 2004 and 2008, but not all the parents were able or willing to
enroll their children in preschool. Given the low levels of preschool enrollment prior to the
reform, by 2008 the roll out was not successful (see figure 1 in the appendix), thus the
government relaxed the policy and it required that children had at least one year of preschool in

order to enroll in elementary school.

In 2006 another education law change took place. Starting school year 2006-2007, the
minimum entry age for first grade of elementary school changed from being 6 years old by
September (when school year starts) to 6 years old by December of the corresponding school
year. This change would allow 5-year old children to be enrolled in the first year of primary
school four months prior to their 6™ birthday. This complicates the analysis of the employment
outcomes of mothers of 5-year old preschoolers, because after 2006, a 5-year old child could
either be enrolled in preschool or in primary school. For this reason, the impact of universal
preschool on the employment of mothers of 5-year olds is analyzed separately from the outcomes

of mothers with 3- and 4-year olds.

Additionally, as shown in figure 1 in the appendix, there is wide state variation in
preschool enrollment in Mexico. | will exploit this state-year variation to identify the effect of
universal preschool on maternal labor supply. The trend of preschool enrollment per grade is

shown in the figure below.
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Figure 1 Preschool enrollment rates by grade
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IVV. Data and Methods

Data

Cross section data come from the Mexican Income and Expenditure Household Survey
(ENIGH). This survey provides a rich set of labor market indicators and information on
socioeconomic and demographic characteristics, and it is representative of the urban and rural
population. This data is collected since 1984, although information on marital status is only
included since 1996. This database also includes information on individual school enroliment for
all the people of 6 years of age or older for all survey years. However, information of preschool
enrollment (for children younger than 6 years of age) was collected only after 2004. Thus, I can
only include observations from 2005-2012 in the estimation of the probability of preschool
enrollment. In order to ensure comparability across the different models, | also restrict my
sample to include observations from 2005 to 2012 in the estimation of female labor force

participation.
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In addition, | appended a file with enrollment rates by year, state, and age of the children
using yearly reports from the Ministry of Education for years 1996 to 2012. Finally, | also added
data on ruling party at the state level collected by the Research Center for Development
(CIDAC) that is publicly available. ®

Empirical strategy

In order to test the effect of the policy change on preschool enrollment | calculate the
probability of enrollment for each of the three grades of preschool. To contrast the effect of the
two policies that affected mothers of 5-year old children after 2006, | also calculate the
probability of enrollment in the first grade of primary school for 5-year old children. The
probabilistic models have the following functional form:

Pij= o + a1 Xijt + BrYear: + A + 0 + &ijta Q)
Eij= ao + ouXjje + BrYear + Aj + gijt 2

Where i indexes the individuals; j indexes state of residence (1-32), a indexes child’s age,
and t indexes year. In model (1), the probability of preschool enrollment (Pj;) is calculated for
children of 3-6 years of age. This model includes age of the child fixed effects. In model (2), the
probability of primary school enrollment (Ej;;) is calculated only for 5-year old children. Both
models include controls for number of working adults in the house (as a proxy for wealth level),
number of elderly (proxy for family caregivers), state fixed effects and state-year trends. In these
models I include five year dummies from 2005-2012 (2005 being the omitted category) to show
the impact of the policy change on the probability of enrollment. After the estimation of this
model | calculate the average predicted probability in preschool enrollment per year and grade to

show the effect of the policy on individual enrollment. As Bertrand, Duflo, and Mullainathan

® CIDAC: http://www.cidac.org/esp/Datos_Electorales.php#tab3
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(2004) point out, conventional standard errors often understate the standard deviation of the
estimators. Thus, errors in these two models are clustered at the state level.

Once it has been established that universal preschool did have a significant effect on
preschool enrollment, | estimate the effect of changes in preschool enrollment on maternal
employment through a difference-in-difference (DD) model that takes advantage of the state-
year variation in enrollment. The specification of the probabilistic model is the following:

Yij= oo + aaZije+ P1ENroll ratej + BoTreatment; + BsEnroll*Treatmentij +u + At Om + &ijm ~ (3)

Where Yij;; represents a dichotomous variable of employment status for the i-th woman, in
J state (1-32), in period t (2005-2012). The enrollment ratej; is a continuous variable that takes
advantage of the state-year variation in the rate of enrollment for each of the three preschool
grades. First, the enrollment rates of all preschool grades are analyzed together, and then
separately. Coefficient ; captures the effect of changes of aggregate preschool enroliment by
year and state on maternal employment.

Mothers with a preschool age child are potential beneficiaries of provisions that affect
preschool enrollment. Thus, the treatment; variable indicates that a woman of 20-40 years of age
has a child of preschool age (3-5 years of age). The “treatment” status is based solely on the age
of the child, thus this should be considered intend-to-treat estimates. Since there is no random
assignment of the treatment, there is no perfect comparison group. In light of this, three
comparison groups of women of a fertile age (20-40 years old) are included. C;: women with
younger children (0-2 years of age), C,: women with older children (7-9 years of age) and Csj:
women with no children. The threshold for comparison group two was chosen such that these

mothers had similar employment outcomes and characteristics to mothers of preschoolers, to
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achieve better comparability. Mothers of 6 year old children are not included in this group
because there is a non-negligible overlap of 6 year olds enrolled in preschool.

In this analysis, the difference-in-difference estimate is given by f3 and this represents the
coefficient of interest. | hypothesize that in absence of universal preschool and the consequent
sharp increase in preschool enrollment, the employment trajectories of mothers of preschoolers
would have been the same as those of mothers of children of other ages (and those of non-
mothers). Since | use the age of the child to determine the treatment status and not actual
preschool enrollment, f3 provides an intention-to-treat (ITT) estimate. Thus, S5 captures the
effect of universal preschool on maternal employment for potential beneficiaries (mothers of
preschoolers) when compared to women that should have not been affected from increases in
preschool enrollment in states were preschool enrollment increased sharply. Traditional DD
analyses usually use a dummy of pre- post-policy to test the effect of a policy change. In this
analysis, I use enrollment rate which is a continuous variable and captures more subtle changes
of the policy across years.

The vector Zj; contains controls for education (less-than-primary education, primary
education and some secondary education, and complete secondary education and beyond),
marital status (married or cohabitating, single and divorced, separated or widowed), region
(urban and rural), family status (i.e. whether the woman is head of the household), number of
women, number of men, number of additional workers in the household.

During the legislative discussion of the change in compulsory education laws there were
party differences in budget allocation and disbursement. To control for these differences | control
for local party in power, creating one dummy variable for each of the three ruling parties across

states in Mexico (-PRI, Partido Accion Nacional -PAN and Partido de la Revolucion
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Democratica -PRD). In order to account for pre- and post-trends in state preschool investment |
also added a variable for when the state and federal party coincide.

This model includes a state fixed-effect ; that removes fixed differences in maternal
employment across states, a year fixed-effect A; that absorbs variation for common shocks to
maternal employment, an age-of-the-mother fixed effect o, that controls heterogeneity of labor
decisions across different ages, and ejjm IS an individual error assumed to be distributed
independently across states and independently from p;, Om, and A+

In order to estimate the treatment-on-the-treated (TOT) effect of the policy change, I used
a different specification of the treatment. The model used to measure the TOT is analogous to
model (3), which estimates the ITT, but it differs in that the treatment is not subject to a child’s
age, but it is subject to a child’s actual preschool enrollment. Model (4) has the following
functional form with the same control specifications and fixed effects.

Yij= oo + aaZije+ v 1Enroll ratej + yo.Treatment; + y sEnroll*Treatmenti; +1 + At Om + &ijm ~ (4)

In this case, y3 is the coefficient of interest and provides the TOT effect of preschool
enrollment on maternal employment. In this model | let the age of the child vary because as
observed in table 1, there is a certain degree of age variation in each grade of preschool. Age
ranges from 3 to 7 years of age in 99.8% of the cases, thus this is the range that | use for the
analysis. In the case of the comparison group | only change the age threshold of the comparison
group of mothers with older children in order to avoid an overlap, thus mothers of older children

only include children of 8 and 9 years of age. The period also includes years 2005-2012.

Table 1 Age distribution of children enrolled in preschool by grade

Age Grade 1 Grade 2 Grade 3
3 60.5% 6.8% 0.1%
4 28.8% 69.2% 6.0%
5 8.5% 22.6% 87.7%
6 1.5% 1.0% 5.9%
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7 0.48% 0.17% 0.17%

Total 99.8% 99.9% 99.9%
Source: ENIGH 2004-2012

V. Results

Descriptive characteristics of women among 20-40 years of age of treatment and
comparison groups are found in table 2. Average labor force participation rate (LFPR) of
mothers of preschool-age children is 44%. Both mothers of older children and non-mothers have
higher LFPRs at 51% and 62%, respectively. Mothers of younger children have a lower LFPR at
35%. The age composition of mothers of preschoolers is very different from the three

comparison groups, among the former 16% are 20-25 years old, and 22% are 36-40 years old.

Table 2 Average characteristics of women 20-40 years of age (1996 to 2012)

Mothers grouped by child’s age Child 3-5 Child0-2  Child7-9  No children
Labor force participation rate 0.444 0.349 0.514 0.624
Age groups  20-25 0.167 0.306 0.043 0.322
26-30 0.310 0.327 0.176 0.227
31-35 0.300 0.233 0.366 0.155
36-40 0.223 0.134 0.415 0.142
Marital status
Single 0.036 0.028 0.043 0.377
Married 0.907 0.940 0.882 0.548
Divorced/separated/widowed 0.057 0.032 0.076 0.076
Education
Less than primary 0.170 0.177 0.160 0.119
Primary and some secondary 0.246 0.247 0.246 0.167
Secondary and beyond 0.584 0.576 0.594 0.714
Number of children
One 0.218 0.215 0.164 n/a
Two 0.348 0.336 0.399 n/a
Three or more 0.434 0.448 0.437 n/a
Household composition
Head of household 0.124 0.087 0.155 0.207
Additional workers 1.552 1.492 1.963 1.423
Number of women 2.350 2.409 2.400 1.755
Number of men 2.260 2.323 2.244 1.038
Urban residence 0.775 0.748 0.761 0.857
Observations 21.5 25.9 6.1 13.3

Note: 1. Data come from ENIGH for the years 1996-2012 2. Observations are weighted and expressed in millions.
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Women with younger children and non-mothers are in comparison younger, 31-32% are 25 years
old or younger and 13-14% are 36 years of age or older. It is interesting to note that women of
older children represent a significantly older cohort, 42% are 36 years of age or older and only
4% are in the youngest age group. The composition of marital status is similar among mothers.
In general 3-4% of all mothers are single, 88-94% is married, and 3-8% is divorced or widowed.
The composition differs greatly for non-mothers, whom in general present a significantly lower
marriage rate (55%) and as a complement a much higher percentage of non-married women
(45%). Education levels between mothers of preschoolers and mothers of young children are
very similar: 17% have less-than primary education, 24% have primary or some secondary
education 58% have a secondary diploma and beyond. Women with older children are slightly
less educated than other mothers, but show a similar education distribution. Women with no
children have the highest level of education level, 71% have secondary diploma or more. Among
mothers, the majority (54- 57%) has one or two children. There are a lower percentage of women
with young and preschool children who are the head of the household (9-12%). For mothers of
older children and childless women these percentages are 16% and 21%, respectively.

Lastly, the distribution of party ruling at the state level is the following: 28% for PAN,
15% for PRD and 57% for PRI. In the period analyzed there was a party transition. From 1996 to
2000 PRI ruled the country, and from 2000 to 2012 the PAN rules. On average, in 32% of the
state the federal and state parties coincided at some point.
Effect on preschool enroliment

Results from model 1 indicate that preschool reform had a significant effect on increasing
a child’s probability of enrollment on the first and second grades of preschool after 2006. After

calculating the probit models for all preschool years, changes in the marginal probabilities of
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enrollment were calculated. Table 3 shows these marginal probabilities. Results show that a
child’s probability of being enrolled in the first grade of preschool increased by 16% in 2008,
and by 19% in 2010 and 2012. The probability preschool enrollment for second graders
increased 22-24% across 2008-2012. No statistically significant changes were observed for the
year 2006.

The case for children in the third year of preschool (usually 5-year olds) showed a
different trajectory. The probability of preschool enrollment in the third grade increased by 3%
in 2008, by 4% in 2010, and in 2012 this probability decreased by almost 3%. As previously
discussed, in 2006 the minimum entry age for primary school changed allowing some 5-year
children to be enrolled in primary school. This effect is reflected on model 2 that shows the
probability of a 5-year old to be enrolled in primary school. The probability of a 5-year-old to be
enrolled in elementary school increased gradually over the years. In 2006 the probability of
enrollment increased by 5%, in 2008 by 9%, in 2010 by 10% and in 2012 by 11%. These
contrasting results for 5-year olds show that when a mother of a 5-year old was presented with
the alternative of enrolling her child in either primary school or preschool, on average, mothers
chose to enroll their child in primary school. The implication of these results on the employment
outcomes of mothers of 5-year olds and preschoolers on the third grade of preschool is further
discussed in the appendix.

Table 3 Marginal probability of preschool and first grade elementary enrollment

Preschool Elementary school
D) ) (3) (4)

Year First grade Second grade  Third grade First grade: 5-year-olds

2006 0.0081 -0.0023 -0.0146 0.0572*
(0.0063) (0.0067) (0.0118) (0.0248)

2008 0.1587*** 0.2430*** 0.0304** 0.0961***
(0.0091) (0.0119) (0.0113) (0.0184)

2010 0.1913*** 0.2404*** 0.0433*** 0.1021***
(0.0136) (0.0121) (0.0122) (0.0161)

2012 0.1992*** 0.2245*** -0.0252* 0.1124***
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(0.0173) (0.0131) (0.0126) (0.0191)
Observations 22.1 28.8 33.1 8.4
Note: 1. Data includes years 2005-2012 (where there is available information on individual enrollment for children of 5 years of
age and younger) 2. Weighted observations are in millions. 3. Robust standard errors clustered at the state level. 4. Significance
level: ***p<0.001, ** p<0.01, * p<0.05, + p<0.10. 5. Models 1-3 include children of 3-6 of age; model 4 includes only 5-year
olds. 6. Controls include child’s gender, urban residence, presence of elderly in the household and number of working adults
within the household.

Preschool enrollment and maternal employment

Table 4 shows the results of model (3) that includes preschool enrollment for the three
preschool grades combined and additionally results for mothers of 3- and 4-year olds. As
previously described, only observations from 2005-2012 are included. Analyses including prior
years were run separately and results do not change substantially. In the first case, universal
preschool increases the probability that a mother with a preschool-age child is employed by 46
pp, in comparison to mothers of younger children. When the comparison groups are mothers of
older children and non-mothers, the effect on the employment is not statistically significant.
Thus, when all potential beneficiaries of the policy are combined, the effect is not
indistinguishable from zero, except when mothers of preschool-age children are compared to
mothers of younger children. These results could portray the significant weight of mothers of 5-
year old preschoolers whom were influenced by different policy changes in addition to universal
preschool.

When model (3) is disaggregated by preschool grade, the effects of universal preschool
are positive and significant for mothers of 3- and 4-year of age. For mothers of 3-year olds,
universal preschool enrollment increased a mother’s probability of employment by 18-24 pp
when compared to mothers or older or younger children, respectively. The analogous effect for
mothers of 4-year olds is higher, and ranges from 39-55 pp. When compared to non-mothers, the
effect of universal preschool on employment for mothers of 3- and 4-year olds is also positive

and significant (43-51 pp).
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Table 4 Preschool enroliment and female employment (ITT estimates)

(1) (2) ©)
Younger child Older child No children
ITT estimate (all grades) 0.4667+ 0.2769 0.5972
(0.263) (0.351) (0.388)
ITT estimate (mother of a 3-year old) 0.2357*** 0.1834*** 0.5108***
(0.003) (0.004) (0.003)
ITT estimate (mother of a 4-year old) 0.5520*** 0.3862*** 0.4315***
(0.004) (0.005) (0.004)
State fixed effects yes yes yes
Year fixed effects yes yes yes
Mother’s age fixed effects yes yes yes
Observations 41.1 27.7 70.5

Note: 1. Weighted observations are in millions. 2. Household composition, education, marital status, family status, and political
environment controls are included. 3. Robust standard errors in parentheses. 4. Significance level: ***p<0.001, ** p<0.01, *
p<0.05, + p<0.10. 5. Sample is restricted to years 2004-2012 to assure comparability with TOT estimates.

Under the second specification of the treatment, that uses individual preschool
enrollment, effects are statistically significant for the pooled group of all-age preschoolers.
Effects are stronger across all comparison groups for mothers of first grade preschoolers. In the
case of second grade preschoolers, effects are consistently smaller in magnitude but the effect
remains positive and statistically significant. The TOT estimate ranges from 35- to 84 pp for

mothers of first grade preschoolers and for second grade preschoolers the effects ranges from 8-

to 33 pp.
Table 5 Preschool enrollment and female employment (TOT estimates)
1) ) €)
Younger children  Older children ~ No children
TOT estimate (all preschool grades) 0.0427*** 0.3983*** 0.7084***
(0.002) (0.012) (0.012)
TOT estimate (child enrolled in first-year) 0.3662*** 0.3472*** 0.8351***
(0.006) (0.006) (0.006)
TOT estimate (child enrolled in second-year) 0.1360*** 0.0831*** 0.3273***
(0.005) (0.006) (0.006)
State fixed effects yes yes yes
Year fixed effects yes yes yes
Mother’s age fixed effects yes yes yes
Observations 20.5 7.6 10.7

Note: 1. Weighted observations are in millions. 2. Household composition, education, marital status, family status, and political
environment controls are included. 3. Robust standard errors in parentheses. 4. Significance level: ***p<0.001, ** p<0.01, *
p<0.05, + p<0.10. 5. Sample includes years 2004-2012.
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A mother’s decision to enroll her child in preschool might be endogenous. Mothers might
select to enroll their children in preschool based on information about preschool quality, other
indicators of child development or other idiosyncrasies. In order to address the possible effect of
endogeneity in a mother’s decision to enroll their children in preschool, | use the results from
predicted preschool enroliment (model 1) per state and year in lieu of the observed enrollment
rate per grade. | then estimate the effect of predicted enrollment on female employment of
mothers who have a child of 3- or 4-years of age. These models also include state, year, and age
fixed effects. Across all comparison groups, effects for mothers of 3-year olds are larger than the
ITT and TOT estimates. For mothers of 4-year olds, effects are consistently smaller in magnitude

than the ITT estimates, and similar to the TOT estimates.

Table 6 Predicted preschool enrollment and female employment

(1) ) ©)
Younger child Older child No children
Estimate for mothers of a 3-year old 0.6580*** 0.7488*** 0.8165***
(0.005) (0.005) (0.005)
Estimate for mothers of a 4-year old 0.2467*** 0.0826*** 0.1762***
(0.004) (0.004) (0.003)
State fixed effects yes yes yes
Year fixed effects yes yes yes
Mother’s age fixed effects yes yes yes
Observations 17.08 12.76 19.39

Note: 1. Weighted observations are in millions. 2. Household composition, education, marital status, family status, and political
environment controls are included. 3. Robust standard errors in parentheses. 4. Significance level: ***p<0.001, ** p<0.01, *
p<0.05, + p<0.10. 5. Sample includes years 2004-2012.

VI. Limitations

One important limitation of this study is the availability of data. There is no available
data on the construction of preschools by state and year. The only data available is for existing
elementary schools at the national level or disaggregated data for a couple of states. Had these
data been available at the state-year level, this analysis would have been included the

constructions of schools as an instrument to more precisely measure the effect of universal
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preschool on maternal employment. Another data limitation is found in the information of
individual preschool enrollment that is only available from 2005 and after. A richer data set with
this information unfortunately does not exist. Thus, to the best of my ability | constructed

variables on individual enrollment only for the 2005-2012 periods.

VII. Conclusions

Preschool enrollment increased sharply after compulsory education laws changed in
Mexico. At the same time minimum entry laws for elementary school changed and mothers of 5-
year old children were able to enroll their children in elementary school. Both laws positively
affected enrollment. Preschool enrollment also had a positive effect on a mother’s probability of
employment. Universal preschool increased a mother’s probability of employment by 24-55 pp,
when mothers of 3- and 4- year olds are compared to similar women with younger children. The
effect of universal preschool enrollment on a mother’s probability of work is also positive and
significant when mothers of 3- and 4-year olds are compared to mothers of older children and
non-mothers. Those effects ranged from 18- to 51 pp increases in employment, depending on the
comparison group. When the specification of the treatment depended on a child’s preschool
enrollment (and not on the age of the child) the effect of universal preschool becomes stronger in
for women of children enrolled in the first grade of preschool and remains statistically and
substantially significant for women with children enrolled in second grade of preschool. When
predicted enrollment by state and year is used instead of the observed enrollment rate, estimates
are consistent. Overall, results show that women who enrolled their children in preschool did
have better employment outcomes than the potential beneficiaries.

Effects of actual enrollment increased notoriously for mothers of first grade preschoolers,

across all the comparison groups. One possible explanation could be that once mothers enroll
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their children in the first year of preschool, they are more likely to maintain their child in school,
while having a more steady employment path and less job interruptions. Since the preschool
provision requires that to be enrolled in primary school a child has to have at the minimum one
year of preschool, 3-, 4- and 5-year olds can be enrolled only in one year of preschool. However,
the older the child grows without being enrolled in preschool, the lower the probability that the
mother can return to the labor market. Longer absences from the labor market also imply larger
losses of job experience. Another plausible explanation is that 4-year olds might already be in
other form of child care (i.e. private childcare or some type of family care). If that is the case,
mothers of those children should be less responsive to changes in compulsory education laws.
Even though the labor participation of Mexican women has increased over the last few
years, working mothers still face several barriers to return to the labor market after childbirth.
Time and monetary constraints hamper a mother’s potential to invest in human capital, to fully
develop professional long-lasting careers or to simply reincorporate into the labor market. Thus,
improvements in mother’s motivation for employment could further increase the female labor
force participation in Mexico. In addition, the effects of universal preschool could be more
lasting for potential beneficiaries. Thus, it is worth analyzing the effects on wages, income

mobility and other indicators of wellbeing.
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Paper 3: Gender Earnings’ Differentials: Disaggregating Human Capital Characteristics

I. Introduction

In his seminal paper, Jacob Mincer (1958) argued that education and experience play a
fundamental role in the determination of a worker’s earnings. A wage differential between men
and women could mirror a difference in workers’ endowments of important aspects of human
capital, in particular education and work experience, but it could also be a sign of differential
returns to men’s and women’s characteristics. Hence, it is important to include accurate
measures of these variables to estimate wage gaps. Literature analyzing earnings’ differentials in
Mexico has found mixed evidence on the overall composition of the gender wage gap.® Previous
studies have failed to incorporate key aspects of human capital that impact workers’ earnings. I
establish that human capital endowments account for a larger share of the gender earnings’ gap
once a more precise measure of work experience and measures of cognitive ability and non-
cognitive skills are added to the earnings’ model.

In this study, | use detailed data on jobs, schooling, 1Q (proxy for cognitive ability), self-
reported measures of non-cognitive traits, and earnings of full time employees from the Mexican
Family Life Survey (MxFLS) for 2002. The empirical strategy relies on the Oaxaca-Ransom
decomposition to analyze the gender gap in two outcomes: weekly wages and weekly wages plus
employer-provided benefits. Under this decomposition methodology, the component attributable
to endowments measures the expected change in female's mean earnings, if females had males’
human capital, and other relevant work-related characteristics. The component attributable to

returns measures the expected change in females’ mean earnings, if females were treated as

® Brown et al. (1999), Pagan and Ullibarri (2000) and Sanchez et al. (2001) have found that most of the wage gap is
due to differences in human capital endowments. Yet, Popli (2008) found the most of the gender wage gap is
explained by discrimination.
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males. Wages and labor income are only observed for people who are working, and this is not
necessarily a random sample of the population. Thus, it is common, and relevant, to include a
correction for sample selection bias in the wage equations, based on the procedure developed by
Heckman (1976). Based on this, | apply a selection adjustment to account for selection into
employment prior to the decomposition calculations.

Once more precise human capital characteristics are incorporated into the earnings’
equation; five main conclusions are derived from the analysis. First, the gender gap in weekly
wages is 15%, while the gender gap in weekly wages plus benefits is 45%. Second, a quarter of
the gender gap in weekly wages is explained by differences in women’s and men’s endowments.
Another quarter is explained by differential returns to employees’ characteristics, and half of the
gap remains unexplained. Third, the share of the gender gap in weekly wages attributable to
endowments increases by eight percentage points, and the share attributable to returns decreases
by ten percentage points when more complete measures of human capital (i.e. projected work
experience, cognitive skills, and non-cognitive skills) are added to the model. Fourth, the
explanatory power of human capital characteristics on gender differences in the returns is 15%,
while human capital explains 50% of gender differences in endowments. Fifth, work experience
accounts for half of the human capital’s share in endowments (7 out of 15 percentage points) and
half of the share in returns (26 out of 49 percentage points). Disaggregated results for the
different components of the gender gap in weekly wages that also adds employer-provided
benefits yield similar conclusions.

The rest of the paper is organized as follows. Section Il briefly describes the prior

research on gender differences in earnings in Mexico. Section Il presents the data and methods
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for this study. Section IV presents the analysis of the results. The discussion can be found in

section V and section VI concludes.

Il. Prior Literature

Several authors have attempted to explain the sources of gender wage differentials in
Latin America, exploring issues such as differences in individual characteristics and human
capital endowments, labor market regulations, and occupational segregation (Tenjo, 1992, 2004;
Brown, et al., 1999; Lim, 2002; Renddn, 2003, 2004; Cruces & Galiani, 2007; Deutsch et al.,
2004; Atal et al., 2009), among others. The literature has also attempted to relate gender wage
gaps to differences in income generating opportunities available in urban and rural areas, but no
clear link can be found (Hertz et al., 2008).

In Mexico, Brown et al. (1999) and Sanchez et al. (2001) found that most of the gender
wage gap could be explained by gender differences in human capital endowments. Both studies
relied on the National Urban Employment Survey (ENEU) and both used a decomposition
analysis. Pagan and Ullibari (2000) analyzed the gender gap in weekly earnings across
heterogeneous socio-demographic groups using data from ENEU for the year 1995, potential
work experience as a proxy for actual work experience, and an additively decomposable index
(Jenkins inequality measure’). Pagan and Ullibari (2000) found an unexplained gender gap in
weekly earnings of 10.4%, being the largest among individuals with either high or low levels of
educational attainment. Meza (2001) estimated gender differentials in hourly wages in Mexico
from 1988 to 1998. Meza (2001) used data from ENEU for full time workers, and Juhn, et al.

(1991) decomposition methodology to measure changes in wage structures, and gender wage

” The Jenkins (1994) index summarizes the distribution of the unexplained gender wage gap based on the difference
between two generalized Lorenz curves. These two curves represent the predicted distributions of female earnings
and the counterfactual distribution of female earnings, under the assumption that they are treated as males.
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differences throughout the wage distribution of male and female workers. This author estimated
a gender wage gap for 1998 of 6% between the 50" percentile of the female wage distribution
compared to the 50™ percentile of the male wage distribution, and a gender gap of 11% for the
25M-25™ percentiles of the wage distribution. The author also found that the gender wage gap
also dropped in Mexico between 1988 and 1998.

Most relevant to this study, Popli (2008) estimated the most recent gender gap in hourly
wages in the Mexican labor market for 2002. This study used data from the National Income and
Expenditure Household Survey (ENIGH), age dummies to proxy work experience, and three
different methodologies: a decomposition analysis, the Jenkins measure, and a non-parametric
distribution approach. The estimate of the gender wage gap in this study is 21% in 1984 and 16%
in 2002. Using a non-parametric approach that created wage counterfactuals, Popli (2008)
estimated that half of the gender gap in wages was due to differences in characteristics and half
due to difference in returns, with this later component being the only significant share of the two,
thus attributing most of the gap to labor market discrimination. Previous literature on the
Mexican gender wage gap has failed to include a precise measure of work experience. Instead,
these studies rely on age dummies or potential work experience as proxies for work experience
and seniority. Prior literature in this topic has not included cognitive or non-cognitive traits in the

estimation of earnings’ differentials.

I11. Data and methods
Data
Data for this study come from MxFLS. This is a longitudinal survey that collects a wide

range of information on demographics, employment decisions, family dynamics, mental health

& Meza (2001) provides estimates of the gender gap in hourly wages for all the years from 1988 to 1998, but I only
mention results for the latest year available.
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and emotional wellbeing among others. In addition, this is the only database in Mexico that
contains information on cognitive ability. The survey was conducted during 2002 and has
information on monthly income, hours worked and work experience for years 2000 and 2002.
The sample size consists of approximately 4,534 individual observations with information in all
the relevant variables including earnings. The analytic sample is restricted in two ways. First, it
includes workers ages of 25 to 54 years of age to abstract from school enrollment and retirement
decisions. Second, as women tend to be overrepresented in part-time, flexible jobs, the analytic
sample is restricted to full-time workers, to have more comparable men and women. From the
sample of workers previously mentioned, 2,870 are full time workers with complete information
on the relevant variables, 24% of them are women and 76% are men. The MXFLS has
information on self-reported monthly income and also on the disaggregated sources of income,
including wages and employer-provided benefits. While there are 2,870 full time workers with
information on total monthly income, there are only 850 full time workers with information on
wages.
Outcome Measures: wages and wages plus employer-provided benefits

In this study, two measures of earnings are analyzed: weekly wages and total weekly
wages that also include employer-provided benefits. Wages are reported on a monthly basis, and
then adjusted using self-reported weeks worked to generate weekly wages. Weekly and not
hourly wages are preferred to decrease the measurement error introduced by using working hours
that might be under or over reported. As opposed to using weeks worked, the measurement error
for hours worked can be greater. The second measure of earnings is added to have a broader
understanding of differences in the types of jobs that men and women have. This measure of

weekly wages plus employer-provided benefits adds up information from wages, piecework, tips,
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extra hours, meals, housing and transportation allowances, and medical benefits. Among these
benefits, only transportation allowances benefit the worker exclusively, the rest of the benefits
potentially benefit the whole family. Income from the main and secondary jobs from the
aforementioned sources is added up. One relevant aspect of compensation that is not accounted
for is job flexibility. Women might be working in more amenable workplaces that allow for
remote work options or other flexible work arrangements, where they can achieve a better work-
family balance. This type of flexibility is not measured in the compensation package, thus
differentials in wages plus benefits might overestimate the actual gender differences.

Selection correction

Wages and labor income are only observed for people who are participating in the labor
force and this might be a selective group. Thus, it is common to include a correction for sample
selection bias in the wage equations based on the procedure by Heckman (1976, 1979). The most
straightforward approach to account for selection bias in a decomposition analysis is to deduct
the selection effects from the overall differential and then apply the standard decomposition
formulas to this adjusted differential (Reimers 1983; Dolton and Makepeace 1986; Neuman and
Oaxaca 2004).

The following models use Heckman selection correction to adjust for selection into
employment. As a first step | use a probabilistic model of labor force participation for women,
controlling for age, age squared, marital status (married or cohabitating, single and divorced,
separated or widowed), education (incomplete primary education, primary or some secondary
education, secondary or some high school, and some college and beyond), a four-level dummy
that captures the effect of number of children (one-child, two children and three or more

children, the base category is no children)and urban residence. As a second step predicted values
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of employment are calculated based on the coefficients of the predictors, holding predictors at
their mean. The third step is to calculate the inverse mills ratio (IMR) which is equal to the
conditional expectation of a standard normal random variable. The IMR answers the question
“what is the probability of an event given that the event has not already occurred” (Autor, 2003).
The fourth step is to estimate earnings’ differences using the OR decomposition, including the
IMR as one of the predictors.

Empirical strategy

The most common regression-based method used in the literature to measure earnings’
gaps is the counterfactual decomposition technique (and its variations) developed by Blinder
(1973) and Oaxaca (1973). In this method, mean differences in workers’ earnings can be
disaggregated into two components: endowments and returns. The “endowments effect”
measures the expected change in female's mean earnings, if females had males’ predictor levels.
This is the part of the differential explained by group differences in the predictors. The second
component known as the “coefficients effect” measures the expected change in female’s mean
earnings, if females had males’ coefficients. This component measures the portion of the
earnings’ differential due to returns in a worker’s characteristics.

The main criticism to the Blinder-Oaxaca decomposition is that using a single gender
earnings’ structure as a norm for measuring discrimination and productivity differentials is too
extreme. Extensive research on earning’s decomposition has resulted in improved models for
measuring the wage gap (Cotton, 1988; Oaxaca and Ransom, 1994; Dinardo et al., 1996; Juhn et
al., 1991, 1993; Machado and Mata, 2005; Chernozhukov, 2010). Particularly, Oaxaca and
Ransom (1994) developed a pooled method where the wage structure obtained from the pooled

regression is interpreted as an estimate of a competitive norm. This decomposition methodology
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consists in estimating three separate constrained linear wage regressions: one for males, one for
females and one for the pooled sample of all workers. This last equation would include a gender
intercept that would shift along with the identification restriction. Namely, the pooled regression
is an estimate of what the wage structure would be if there was no wage discrimination (Fortin,
2008).

Under the Oaxaca-Ransom (OR) decomposition®, worker’s earnings for males (m),
females (f) and for the pooled sample of males and females (p) are represented in the following
linear model:

Yig = ttog + aigXiy + €19, 9=fmp (1)

In this model, Y; represents a logged measure of weekly wages or weekly total wages plus

employer-provided benefits The X; is a vector that includes all the control variables for the i-th

individual’s characteristics. Controls include dummies for: age, age squared, education
(incomplete primary education, primary or some secondary education, secondary or some high
school, and some college and beyond), region (urban and rural), formal job contract, family
status (i.e. whether the worker is head of the household). State fixed effects are included.

There is an ongoing debate in labor economics regarding inclusion of variables that might
be endogenous to wages, such as occupations (Blau and Ferber, 1987). The main models do not
include controls for occupations, but additional analyses including fifteen dummies for different
occupations, based on the North American Classification System (SCIAN), are included in the
appendix. The independent and identically distributed error is represented as e;. Errors are

clustered at the state level.

® The detailed disaggregation of the decomposition methodology can be found in the Appendix.
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The average earnings’ differentials, based on the OR decomposition can be decomposed
as:
Yim = Yir = AXBp + Xpn(Bm — Bp) + (Bom — Bop) — Xr(Br — Bp) + (Boy — Bop) (1a)

Where the first term represents changes in endowments, the second term represents the
“advantage of men”, in the form of higher returns to their characteristics, and the last term
represents the “disadvantage of women”, in the form of lower returns to their characteristics
(Fortin, 2008). A residual portion of the wage gap that is not explained by returns or endowments
of workers’ characteristics is deemed as unexplained.
Augmented models
One problem that arises when measuring the gender wage gap is that if important characteristics
are omitted when calculating this gap, the unexplained component will capture the effect of
unobserved group differences in productivity and tastes. Thus, the unexplained portion of the gap
might be overestimated to the extent that unexplained pay differentials between men and women
are due to gender differences in unmeasured qualifications. Measurement error in wage gaps can
also cause an overestimation of the portion due to returns. If women’s work experience is
measured with error, as it tends to be the case when potential work experience is used, the return
to experience might be lower for women, suggesting that gender wage gaps are mainly explained
by differences in returns. Once a more precise measure of work experience is used, the portion
due to returns might decrease while, at parallel, the portion due to endowments increases.

In order to provide more precise estimates of the shares attributable to endowments and
returns, | include human capital variables, that previous studies on wage differentials in Mexico
had fail to incorporate: years of work experience, a measure of 1Q (as a proxy for cognitive

ability) and non-cognitive traits (that reflect emotional wellbeing).
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Work experience

Women are more likely than men to interrupt their careers to bear and raise children. For
this reason, on average, women have less work experience than men. But within women there is
also heterogeneity in their labor choices. Mothers have lower work experience than non-mothers
(Light and Ureta, 1995; Waldfogel, 1997; Budig and England, 2001). Thus, it would be
imprecise to assume continuous work profiles for all women. In order to have a correct model of
women’s earnings it is crucial to have information on work experience and job interruptions.
Wage models ideally should have measures of job continuity and tenure with each employer.

In the case of Mexico, researchers have relied on age dummies or age and age squared to
measure the effects of seniority (Sanchez et al., 2000; Meza, 2000; Popli, 2008). Others have
used potential work experience as a proxy for actual work experience by subtracting years of
education and to years of age —adjusting for the number of years before entering school (Brown
et al., 1999; Pagan and Ulibarrri, 2000).

On average, men have strong labor force attachment and potential work experience is a
reasonable proxy for men’s actual experience (Oaxaca, 1973). Women have more job
interruptions and the use of potential experience is an inadequate proxy to measure women’s job-
related skills (Oaxaca, 1973; Light and Ureta, 1995; Waldfogel, 1997; Altonji and Blank, 1999).
Potential experience generally overstates women’s work experience since it does not account for
the time that women spent out of the labor market for child rearing. Theory predicts that
women’s potential experience-wage profile is flatter than the actual experience-wage profile
(Oaxaca, 1973). Waldfogel (1997) calculates that, on average, the ratio of actual-to—potential

work experience for women in the U.S. is a little over two thirds.™

1% Waldfogel (1997) also shows that the ratio is 66% for married mothers v. 77% for women without children. The
difference between potential and actual experience is even greater (59%) for never married women with children.
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The MxXFLS collected information on an individual’s first job (day, month and year).
Based on this information, projected work experience is computed subtracting the self-reported
year of an individual’s first job to the year of the survey. In addition, I adjusted women’s level of
work experience to account for the time off for childbearing. Since there is no self-reported
measure of this time off, the adjustment is based on the number of self-reported pregnancies and
the minimum maternity leave period (3 months) for workers at a formal job. The analytic sample
consists of full time workers and the majority (59%) has a formal job contract. After the
adjustment, a woman’s average work experience decreases by 0.59 years in comparison to the
average work experience pre-adjustment, this translates into approximately 7 months. Although
this differs from a perfect measure, is to date the most accurate measure of work experience
available in the literature of gender wage gaps in Mexico. Given the nature of this variable, the
estimates of the gap in projected work experience among male and female workers should be
below the gap in actual work experience, but above the 2-year gap in potential work experience
found in the literature (Pagan and Ullibarri, 2000). As described, this type of work experience
constitutes a general measure of human capital. A measure of specific human capital is available
in the data (i.e., job tenure at last job); however the number of observations with information on
job tenure is not large enough to allow the use of this variable. This distinction is important as it
matters who is willing to pay for training (Becker, 1964).
Cognitive ability and non-cognitive traits

Market equilibrium wages and promotion policies depend on efficient job assignments
(Lazear & Rosen, 1990). Worker’s ability plays an important role in job assignment because it is
efficient to assign high-skilled workers to the most productive jobs. When cognitive ability is not

observed, employers find proxies to determine workers’ tasks and promotion paths and
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discrimination arises. However, when a wage model does not include a measure of ability it is
tempting to claim that a worker has been discriminated when in fact she might have not.

In this study a measure of 1Q is used as a proxy for cognitive ability and should be highly
correlated with wages. Cognitive scores are measured through Raven’s Progressive Matrices
Test (RPM). Raven’s test was set out with the specific intent of developing tests which would be
easy to administer and also easy to interpret in a clear, theoretically relevant way (Raven, 1936;
Watt, 1998). This test is a well-validated measure of basic cognitive function; it is designed to
measure the person’s cognitive ability and does not require the person to be literate. The
theoretical framework which guided the development of the tests has since been confirmed in
numerous studies (Horn, 1994; Matarazzo, 1990; Ree, Earles, & Teachout, 1994; and Snow,
Kyllonen & Marshalek, 1984).

The version of the RPM test applied to Mexican women in the MXFLS is made up of a
series of diagrams or designs with a part missing. Those taking the tests were asked to select the
correct part to complete the designs from a number of options printed beneath (Raven, 2000). In
this study, the RPM score is included in the earnings’ model as a continuous variable from 0 to
100.

Non-cognitive skills strongly influence schooling decisions and also affect wages
(Heckman et al., 2006; Cawley et al., 2001). Heckman et al. (2006) showed that a change in non-
cognitive skills from the lowest to the highest level has an effect on behavior comparable to or
greater than a corresponding change in cognitive skills. According to Fortin (2008) some of the
features that influence the level of job effort —and that are linked to job responsibility— are a
person’s self-esteem and the external locus of control. Some of the mechanisms through which

non-cognitive skills raise wages are through productivity and, indirectly, also through schooling
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and work experience Heckman et al. (2006). The literature on personality and earnings usually
incorporates non-cognitive factors from the Rosenberg self-esteem™ and the Rotter locus of
control'? scales (Heckman et al. 2006; Fortin, 2005, 2008; Manning and Swaffield, 2008).

In the MXFLS, there are a set of questions asked to individuals about their own
perceptions on emotional aspects of their lives, i.e., feelings of depression, feelings of
accomplishment, difficulty concentrating and poor performance assessment, among others.
These variables are coded as 1 if the person expressed having negative feelings all or most of the
times in three categories: poor performance, feelings of insecurity and pessimistic feelings.

The augmented models that progressively incorporate years of work experience,
cognitive ability and non-cognitive traits are the following:

Yig = agg + ajgXiy + BigProjected work experience + B,4IMR;; + €4 (@)
Yig = aog + aigXiy + BigProjected work experience + f,4Cognitive ability;,

+BsgIMR;4; + €4 (3)
Yig = agg + aigXiy + BigProjected work experience + B,,Cognitive ability;, +

BsgNoncognitive traits;g + BgIMR;; + €4 4)
Earnings’ differentials using equations (2) — (4) are calculated through the same OR

decomposition method described in equation (1a).

IV. Results
Descriptive statistics indicate that, on average, working men have higher earnings than

working women, with weekly wages 15% above those of women’s and a gap in weekly wages

1 Rosenberg (1979) posited four principles of self-concept formation: reflected appraisals, social comparisons, self-
attribution, and psychological centrality.

12 Rotter (1954) suggested that people generally identify either an internal or external locus of control in their lives.
Those with an internal locus of control tend to believe in their own ability to control events, whereas people with an
external locus of control believe other people or events determine their own circumstances.
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plus benefits of 45% among men and women (See appendix table 1). Gaps in wages and income
are often attributed to differences in experience and education. Descriptive data from Table 1
show mixed evidence on this hypothesis. On average, men have seven more years of projected
work experience than women, and men work two more hours per week, compared to women.*
However, on average women are more educated than men. A greater percentage of women have
completed college and beyond, in comparison to similar men (17% v. 12%, respectively). As for
participation in the informal economy, 59% of women and 55% of men have a written or verbal
job contract. On average, the majority of the workers live in urban regions (82%), around 83% of
the workers have at least one child and the average number of children is between two and three.
There are significant differences in family composition by gender. While most of the working
men are married (95%), less than half of the full-time female employees are married. On the
other hand, only 3% of full-time male workers are single, while 36% of full-time female workers
are single. It is worth notice that, regarding non-cognitive traits, there are a larger proportion of
women who have negative feelings of self-perception. Among this sample of full time workers,
women tend to feel more often a poor performance at work, feelings of insecurity and pessimistic
attitudes in comparison to men. Differences in these self-reported measures are around 8-14
percentage points (pp). Even though women have a higher average score in the cognitive ability
test, the difference among men and women is only 1 point out of 100. Finally, while 99% of the
male full-time workers are head of their households, only 22% of comparable female workers are
the main breadwinners. A table with the descriptive statistics for the sample that has information
on wages plus employer-provided benefits is found in the appendix. This sample does not differ

significantly from the one described.

3 In comparison, Pagan and Ullibarri (2000) report a difference of two years of potential work experience among
male and females working in Mexico in 1995.
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Table 1 Descriptive statistics of full time workers of 25-54 years of age with information on wages

All Women Men
Employment variables SE SE SE
Log weekly wage 4.73 (0.001) 4.23 (0.128) 4.34 (0.031)
Weekly hours worked 50.64 (0.376) 49.18 (0.601) 51.38  (0.474)
Yearly weeks worked 49.10 (0.005)  48.27  (0.011) 49.49  (0.005)
Projected work experience 1820  (0.347) 13.62  (0.542) 20.53  (0.407)
Formal contract 0.560 0.588 0.546
Cognitive / non-cognitive traits
Cognitive ability (1Q score) 51.3563  (0.909) 52.007 (1.600) 51.020 (1.104)
Feelings of poor performance 0.139 0.192 0.112
Feelings of insecurity 0.194 0.286 0.147
Pessimistic attitude 0.201 0.286 0.158
Marital Status
Married 0.795 0.482 0.954
Single 0.138 0.355 0.027
Divorced/separated 0.067 0.163 0.019
Education
Incomplete primary 0.036 0.024 0.041
Elementary or some secondary 0.333 0.294 0.353
Secondary or some high school 0.329 0.355 0.315
Complete high school 0.164 0.159 0.166
Some college and beyond 0.139 0.167 0.124
Fertility
No children 0.173 0.208 0.156
One child 0.135 0.196 0.104
Two children 0.205 0.204 0.205
Three or more 0.487 0.392 0.535
Other characteristics
Head of household 0.729 0.216 0.990
Urban residence 0.824 0.861 0.805
Actual observations 733 247 486
Weighted observations 2,748 872 1,875

Note: 1. Earnings were converted to US dollars using the average exchange rate for year 2002 of 9.46 pesos per dollar. 2.
Weighted observations are in thousands.

| next estimate a series of multivariate regression models. As mentioned before, all
models adjust for selection correction using the method described above. Results from the OR
decomposition show that there is a statistically insignificant gender gap in weekly wages of 14-
15% in the Mexican labor market. This gap varies due to the interaction of the Inverse Mills
Ratio with the new variables added in each model, causing slightly different predictive wages for

female workers.
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As observed in table 2, using Popli’s (2008) benchmark model that uses age as a proxy
for work experience (model 1), the largest share of the gender gap in weekly wages remains
unexplained (48%); although this share is statistically insignificant. Under this model
specification, 18% of the gender gap in weekly wages is explained by endowments in human
capital and other worker characteristics and 34% of the gap is explained by returns to a worker’s
characteristics. Under model (2) that adds projected work experience, the share explained by
returns decreases 11 pp, the unexplained share increases 8 pp and the share explained by
endowments increases 3 pp. Under model (3), once cognitive ability as well as projected work
experience is added to the model, the shares of the gender gap in weekly wages explained by
returns and endowments practically do not change. Under model (4) that adds projected work
experience, and cognitive and non-cognitive traits, the share of the gender gap in weekly wages
attributable to endowments is 25%, and the share attributable to returns is 26%. The share
attributable to returns is statistically significant. Overall, the unexplained share of the gender gap
in weekly wages remains close to half.

Table 2 Weekly wage for full-time workers

1) ) @) (4)
Projected work Non-cognitive
Age experience Cognitive ability traits
Men 4.38 4.38 4.38 4.38
(0.031) (0.031) (0.031) (0.031)
Women 4.24 4.28 4.27 4.23
(0.115) (0.128) (0.129) (0.128)
Difference 0.136 0.106 0.112 0.148
(0.119) (0.132) (0.132) (0.132)
Decomposition of estimated differentials (in %)
Endowments 18.1% 21.4% 20.7% 25.4%
Returns 34.1% 22.7% 22.3% 25.9%*
Unexplained 47.8% 55.9% 57.0% 48.7%
N 850 850 850 850

Note: 1. Wages are calculated in logarithmic terms and converted into USD. 2. Robust standard errors are clustered at the state
level. 3. Significance levels: +p <0.10, *p<0.05, **p<0.01, ***p<0.001. 4. Decomposition of estimated differentials reflects the
share of the gender gap in weekly wages under each specification and adds up to 100%.
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The share of the gender gap in weekly wages attributable to human capital endowments is
15% (Table 3). Projected work experience accounts for 47% of that share, cognitive ability
accounts for 0.6%, non-cognitive traits accounts for 32%, and education accounts for 19% (see
appendix table 3). The share of the gender gap in weekly wages attributable to returns to human
capital characteristics is 49%. Among the characteristics that impact a worker’s returns on
weekly wages, projected work experience accounts for 53%, cognitive ability accounts for 8%,
non-cognitive traits accounts for 26%, and education accounts for 13%. Adding variables of
projected work experience, cognitive ability and non-cognitive traits increases the share
explained by human capital endowments from 3% to 15%, and the share explained by human
capital returns from 8% to 49%. Among these human capital characteristics, work experience is
the largest contributor to the portion explained by differences in endowments and in returns.
Thus, adding an adequate measure of work experience is relevant in the estimation of the gender
gap in weekly wages.
Table 3 Contribution of human capital characteristics to gender differences in in weekly wages

Endowments Returns

Model Model Model Model | Model Model Model Model
1) (2 3 4) 1) (2 3 4)

Education 0.033 0.033 0.031 0.030 | 0.081 0.074 0.070 0.064
Work experience 0.091 0.091 0.073 0.287  0.289 0.260
Cognitive Ability 0.001 0.001 0.036 0.044
Non-cognitive traits 0.050 0.127

Share of endowments
explained by human
capital
characteristics
Share of endowments
explained by personal 0.97 0.876 0.878 0.846 0.919 0.639 0.605 0.505
characteristics
Note: 1. Differences were calculated in relative terms and adding up the coefficients of the different variables that were used to
portray each characteristic included in the OR models that corrected for selection into employment. 2. The total share of
endowments explains 25% of the gender differential in weekly wages. 3. The total share of returns explains 25% of the gender

differential in weekly wages. 4. Non-cognitive traits include poor performance at work, feelings of insecurity and pessimistic
attitudes.

0.033 0.124 0.122 0.154 | 0.081 0.361  0.395 0.495
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When using the other measure of earnings, that also includes employer-provided benefits;
the gender gap in weekly income triples (15% v. 45%) (Table 4). Under model (1), 5% of the
gender differences in weekly wages plus employer-provided benefits are explained by
endowments, 43% are explained by returns and 52% remains unexplained. The share of the
gender differences explained by endowments once projected work experience is taken into
account decreases 3 pp, the unexplained portion raises 1 pp, and the share explained by returns
increases 2 pp. Adding cognitive and non-cognitive ability in addition to work experience shows
the opposite trend: a decreasing explanatory share of returns, an increasing explanatory share of
endowments, and subtle changes in the share of the unexplained residual. In all models, the share
explained by the endowments of workers characteristics is not statistically significant. However,
the share explained by differences in returns to characteristics is always statistically significant.
This suggests that men and women might be receiving different returns to their mean job-

relevant characteristics.

Table 4 Weekly wages + employer provided benefits for full-time workers

1) (2) 3) (4)

Projected work

Age . Cognitive ability Non-cognitive traits
experience
Men 4.34 4.34 4.34 4.34
(0.018) (0.018) (0.018) (0.018)
Women 3.98 3.91 3.90 3.89
(0.074) (0.083) (0.083) (0.083)
Difference 0.360*** 0.436*** 0.445%** 0.455***
(0.076) (0.085) (0.085) (0.085)
Decomposition of estimated differentials (in %)
Endowments 4.7% 1.9% 3.1 5.0%
Returns 42, 7%*** 44, 7%*** 43.6%*** 42.8%***
Unexplained 52.6% 53.3%*** 53.3%*** 52.2%***
N 3,326 3,326 3,326 3,326

Note: 1. Income is calculated in logarithmic terms and converted into USD. 2. Robust standard errors are clustered at the state
level. 3. Significance levels: +p <0.10, *p<0.05, **p<0.01, ***p<0.001. 4. Decomposition of estimated differentials reflects the
share of the gender gap in weekly wages plus employer-provided benefits under each specification and adds up to 100%.
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Gender differences in returns are explained by human capital characteristics in the
following way: work experience accounts for 45%, cognitive ability explains 41%, non-cognitive
traits explain 5% and education explains 9% (Table 5). Together, these variables explain 44% of
the gender income differences. Gender differences in workers’ human capital endowments are
mainly explained by work experience (69%), followed by education (19%). Endowments in
cognitive and non-cognitive traits do not explain a significant portion of the endowments’ share
(2% and 11%, respectively). The relative weight of these four variables on the total share of the
gender gap in weekly wages plus employer-provided benefits attributable to endowments is 15%.
Table 5 Contribution of human capital characteristics to gender differences in returns and
endowments in weekly wages + employer provided benefits

Endowments Returns

Model Model Model  Model Model Model Model Model
1) (2) 3 4) 1) (2) 3 4)

Education 0.034 0.034 0.030 0.029 0.053 0.054 0.040 0.042
Work experience 0.075 0.092 0.107 0.251 0.223  0.197
Cognitive Ability 0.002 0.002 0.173 0.178
Non-cognitive traits 0.017 0.022

Share of endowments
explained by human 0.034 0.109 0.124 0.155 0.053 0.305 0.436 0.438
capital characteristics

Share of endowments
explained by personal 0.96 0.891 0.876 0.845 0.947 0.695 0.564 0.562

characteristics
Note: 1. Differences were calculated in relative terms and adding up the coefficients of the different variables that were used to
portray each characteristic included in the OR models that corrected for selection into employment. 2. The total share of
endowments explains 25% of the gender differential in weekly wages plus employer-provided benefits. 3. The total share of
returns explains 25% of the gender differential in weekly wages plus employer-provided benefits. 4. Non-cognitive traits include
poor performance at work, feelings of insecurity and pessimistic attitudes.

V. Discussion

In Mexico studies that have analyzed gender gaps in earnings have failed to incorporate
measures of important aspects of human capital —projected work experience, cognitive ability,
and non-cognitive traits. With models that relied on age dummies or measures of potential work

experience, the previous literature has found mixed evidence on whether endowments or returns
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explain different or equal shares of the gender wage gap in Mexico. | establish that returns and
endowments explain equal shares of the gender gap in weekly wages.

This study differs from previous literature in that it incorporates a more precise measure of
work experience, and measures of cognitive ability, and non-cognitive traits to estimate the
gender gap in weekly wages for full-time workers in Mexico. A gender gap in weekly wages that
includes employer-provided benefits is also estimated to explore gender differences in
compensations provided by employers. This study also contributes to the literature in that it
disaggregates the contribution of four human capital characteristics to the gender gap in earnings.

| establish that for 2002, the gender gap in weekly wages is 15%, and the gender gap in
weekly wages plus employer-provided benefits is 45%. Once the human capital variables are
added to the earnings model, a quarter of gender gap in weekly wages is accounted for by
endowments and another quarter by returns. However, only the share attributable to returns
remains statistically significant. Most of the differences in returns and endowments, among male
and female workers, attributable to human capital characteristics are explained by work
experience. The main difference is that human capital characteristics explain 50% of the share
attributable to returns, while human capital explains 15% of the share attributable to
endowments. This result suggests differences in human capital endowments between men and
women do not account for much of the wage gap, however male and female workers are
compensated differently over those gaps in work experience.

Fourth, the explanatory power of human capital characteristics on gender differences in the
returns is 15%, while human capital explains 50% of gender differences in endowments. Fifth,
work experience accounts for half of the human capital’s share in endowments (7 out of 15

percentage points) and half of the share in returns (26 out of 49 percentage points).

66



Disaggregated results showed that adding work experience, cognitive ability, and non-
cognitive traits increases the share of human capital traits in explaining differences in
endowments from 3% to 15%. The inclusion of these variables also increases the share of human
capital variables in explaining differences in returns from 8% to 49%. This supports the
hypothesis that incorporating more precise measures of work experience, cognitive ability and
non-cognitive traits is key to calculate an accurate gender wage gap.

Wider differences in the gender gap in weekly wages plus employer-provided benefits
portray the disparities in work benefits among male and female full-time workers. This suggests
that women (in particular mothers) may be in jobs that offer different rewards (e.g. more flexible
schedules) rather than jobs that provide higher additional benefits (medical benefits and different
types of allowances), resulting in a wider income gap when these additional measures of work
benefits are added up. However, as previously discussed, job amenities are not accounted in the
benefits’ package, thus results might overestimate the actual differential. In future work, an

estimation of the family gap could show whether this hypothesis is holds.

V1. Conclusion

In this study it is established that there is a wider gap in weekly wages + employer provided
benefits than in just weekly wages. Thus, on average, male workers have jobs with higher
benefits in comparison to females. Results from the models analyzed showed that differences in
levels and returns to work experience account for a significant share of the differences in
earnings among male and female workers. As previously mentioned, women have weaker job
attachments, and in consequence less work experience. Government programs that help working

mothers to stay in the labor market have been implemented over the last few years and it would
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be interesting to compare the differences in earnings among a new cohort of women who have

received higher maternal benefits.
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Discussion and implications for social work policy

Women provide a crucial source of income and family support. An increase in working
women’s standard of living could result in less stress for children, families and governments.
Research illustrates a strong negative correlation between female employment and poverty rates;
thereby further supporting participation of women in the labor market would have an equalizing
effect on income disparity (Hoynes et al., 2006). The United Nations Economic Commission for
Latin America and the Caribbean (2010) reported that in 2008 poverty in the Latin American
region would have been 10 percentage points higher in urban areas and 6 percentage points
higher in rural areas, had women not increased their labor participation. Thus, it is important to
understand the conditions that improve women’s bargaining position in the labor market and to

foster policies that encourage women’s participation on equal grounds with respect to men.

Evidence from this study shows that policy changes have encouraged mothers to join or
remain in the labor market. Over the analyzed period, universal preschool encouraged the labor
force participation of mothers of 3— and 4— year olds, when those mothers are compared to
mothers of younger and older children, and to non-mothers. In addition, over the last two
decades, the ‘motherhood penalty’ in the Mexican labor market decreased. The larger problem is
that men and women are not compensated equally in the labor market. Public social policies
must address the causal factors of earnings’ disparities among men and women. Policies should
also continue to support working mothers, who constitute a large portion of the work force in
Mexico. In an effort to increase women’s probability of working or maintaining jobs, the

Mexican government offered subsidized childcare to low-income women through the Estancias
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Infantiles program (EI).** Calderon (2012) showed that EI increased a woman’s probability to

obtain a more stable job, and to increase beneficiaries’ labor income.

Results also show that gender gaps in weekly wages are highly influenced by differences
in human capital among male and female workers. On average, male workers in Mexico have
over 7 years of additional work experience in comparison to their female counterparts.
Disaggregated analyses show that gender differences in earnings are largely explained by work
experience. Under this scenario, creating stronger job attachments seems crucial to decrease
gender wage gaps in Mexico. Thus, governments and employers should encourage employment
retention to increase women’s levels of work experience and job tenure. One possible policy
solution would be to promote training programs for working mothers, as part of the employer-
provided benefits, to favor their value as employees. These types of programs would lead to
stronger labor force attachments. On a worker’s perspective, job certainty provides those positive
incentives to invest in firm-specific human capital, and sending a positive signal to employers on
job commitment. In the long term, this would also have a positive effect on their wages and
allowing them to maintain good job matches. Job continuity has a positive impact on the
employment status of women, especially mothers, and reduces the cost of moral hazard to
employers. Family policies that facilitate women’s labor force re-entry can potentially impact not
only women but their families and the economy. Without the capacity to generate their own
income, women face considerable barriers to reaching higher levels of autonomy needed to get

access to high paying jobs and climb corporate or political ladders.

14 See Calderon (2012)

70



References

Angrist, Joshua D. 2001. "Estimations of Limited Dependent Variable Models with Dummy
Endogenous Regressors: Simple Strategies for Empirical Practice,” Journal of Business
& Economic Statistics, American Statistical Association. 19(1): 2-16.

Atal, Juan Pablo, Hugo Nopo and Natalia Winder. 2010. “New Century, Old Disparities. Gender
and Ethnic Wage Gaps in Latin America.” IZA Discussion Paper No. 5085.

Baker, Michael, Jonathan Gruber and Kevin Milligan. 2008. "Universal Child Care, Maternal
Labor Supply, and Family Well-Being," Journal of Political Economy, University of
Chicago Press, 116(4):709-745.

Berlinski, Samuel and Sebastian Galiani. 2007. “The effect of a large expansion of pre-primary
school facilities on preschool attendance and maternal employment.” Labour Economics,
14: 665-680.

Bertrand, Marianne. 2011. “New Perspectives on Gender.” In Handbook of Labor Economics,
eds. Orley Ashenfelter and David Card, vol. 4, Elsevier.

Blau, Francine D., Ferber, Marianne A. and Anne E. Winkler. 1998. The economics of women,
men and work. Prentice Hall, Englewood Cliffs, NJ.

Blau, Francine D. and Lawrence M. Kahn 2000. “Gender Differences in Pay,” Journal of
Economic Perspectives, XIV, 75-99.

Blau, Francine D. and Lawrence M. Kahn. 2007. “Changes in the Labor Supply Behavior of
Married Women: 1980-2000.” Journal of Labor Economics, University of Chicago
Press, vol. (25), pages 393-438.

Blinder, Alan S. 1973. "Wage Discrimination: Reduced Form and Structural Variables." Journal
of Human Resources, 8, 436-455.

Brown, Cynthia, Jose A. Pagan and Eduardo Rodriguez Oreggia. 1999. ‘‘Occupational
Attainment and Gender Earnings Differentials in Mexico,”” Industrial and Labor
Relations Review 53, (1): 123-35.

Budig, Michelle J. and Paula England. 2001. “The Wage Penalty for Motherhood.” American
Sociological Review 66:204-25.

Calderon, G. 2011. “The Effects of Child Care Provision in Mexico.” Stanford University.
Working Paper.

71


http://ideas.repec.org/a/bes/jnlbes/v19y2001i1p2-16.html
http://ideas.repec.org/a/bes/jnlbes/v19y2001i1p2-16.html
http://ideas.repec.org/s/bes/jnlbes.html
http://ideas.repec.org/s/bes/jnlbes.html
http://ideas.repec.org/a/ucp/jpolec/v116y2008i4p709-745.html
http://ideas.repec.org/a/ucp/jpolec/v116y2008i4p709-745.html
http://ideas.repec.org/s/ucp/jpolec.html
http://ideas.repec.org/s/ucp/jlabec.html

Calonico Sebastian and Hugo Nopo. 2009. “Gender segregation in the workplace and wage gaps:
evidence from urban Mexico 1994-2004” in Yves Fliickiger, Sean F. Reardon, Jacques
Silber (ed.) Occupational and Residential Segregation (Research on Economic
Inequality, Volume 17), Emerald Group Publishing Limited, pp.245-270.

Cascio, Elizabeth. 2009. “Maternal Labor Supply and the Introduction of Kindergartens into
American Public Schools.” The Journal of Human Resources, 44(1): 140-170.

Cawley, John, James J. Heckman, and Edward J. Vytlacil. 2001. Three observations on wages
and measured cognitive ability. Labour Economics 8, no. 4:419-42.

Chernozhukov, Victor, Fernandez-Val, Ivan, Galichon, A. 2010. “Quantile and probability
curves without crossing”. Econometrica. 78, 1093-1126.

Cotton, Jeremiah. 1988. “On the decomposition of wage differentials”, Review of Economics and
Statistics, 70, 236-243.

Cruces, Guillermo and Sebastian Galiani. 2007. “Fertility and Female Labor Supply in Latin
America: New Causal Evidence.” Labour Economics 14(3): 565-573.

De Hoyos, Rafael. E. 2006. Structural Modelling of Female Labour Participation and Occupation
Decisions. Faculty of Economics, University of Cambridge. Unpublished manuscript.

Deutsch, R. et al. 2004. “Working within Confines: Occupational Segregation by Gender in
Costa Rica, Ecuador and Uruguay.” In: C. Piras, editor. Women at Work: Challenges for
Latin America. Washington, DC, United States: Inter-American Development Bank.

DiNardo, John. 2002. “Propensity Score Reweighting and Changes in Wage Distributions.”
Mimeo, University of Michigan. [Section IV].

DiNardo, John, Nicole M. Fortin and Thomas Lemieux. 1996. “Labor Market Institutions and
the Distribution of Wages, 1973-1992: A Semiparametric Approach”. Econometrica , 64
(5): 1001-1044.

Dolton, P. J., and G. H. Makepeace. 1986. “Sample Selection and Male-Female Earnings
Differentials in the Graduate Labour Market.” Oxford Economic Papers 38: 317-341.

Fitzpatrick, Maria, D. 2009. Revising our thinking about the relationship between public
preschool and maternal labor supply. Unpublished manuscript, Stanford Institute for
Economic Policy Research, Stanford University

. 2010. “Preschoolers Enrolled and Mothers at Work? The Effects of Universal
Prekindergarten,” Journal of Labor Economics, 28(1).

72



Fortin, Nicole. 2005. “Gender role attitudes and women’s labour market outcomes across OECD
countries.” Oxford Review of Economic Policy, 21 (3), 416-438.

. 2008. “The gender wage gap among young adults in the United States: the importance
of money vs. people.” Journal of Human Resources 43 (4), 886-920.

Gayle, G. L. and Golan, L. 2008. “Estimating a Dynamic Adverse-Selection Model: Labor-Force
Experience and the Changing Gender Earnings Gap 1968-93,” Mimeo, Carnegie-Mellon
University.

Gelbach, Jonah. 2002. “Public Schooling for Young children and Maternal Labor Supply.”
American Economic Review, 92: 307-322.

Goldin, Claudia. 1995. “The U-Shaped Female Labor Force Function in Economic Development
and Economic History,” in T. Paul Schultz, ed., Investment in women’s human capital
and economic development. Chicago: University of Chicago Press, pp. 61-90.

Goldin, Claudia. 2006. “The ‘Quiet Revolution’ That Transformed Women’s Employment,
Education, and Family.” American Economic Review, 96(2): 1-21.

Gong, Xiaodong and Arthur van Soest. 2002. “Family structure and female labour supply in
Mexico City”. Journal of Human Resources 37 (1), 163— 191.

Gupta, Nabanita Datta, Anders Poulsen, and Marie-Claire Villeval. 2005. “Male and female
competitive behavior—experimental evidence”. IZAWorking Paper No. 1833.

Harkness, Susan and Jane Waldfogel. 1999. "The Family Gap in Pay: Evidence from Seven In-
dustrialized Countries." CASE paper 30, Cen-tre for Analysis of Social Exclusion,
London School of Economics, London, England. Unpublished manuscript.

Heckman, James. 1976. “The Common Structure of Statistical Models of Truncation, Sample
Selection and Limited Dependent Variables and a Simple Estimator for Such Models.”
Annals of Econometrics and Social Measurement. 5: 475-492.

. 1979. “Sample Selection Bias as a Specification Error.” Econometrica. 47: 153-161.

Heckman, James, Jora Stixrud, and Sergio Urzua. 2006. “The Effects of Cognitive and
Noncognitive Abilities on Labor Market Outcomes and Social Behavior,” Journal of
Labor Economics, 24, 411-482.

Heckman, James, Sergio Urzua and Edward Vytlacil. 2006. "Understanding Instrumental
Variables in Models with Essential Heterogeneity,” The Review of Economics and
Statistics, MIT Press, 88(3): 389-432.

73


http://ideas.repec.org/a/tpr/restat/v88y2006i3p389-432.html
http://ideas.repec.org/a/tpr/restat/v88y2006i3p389-432.html
http://ideas.repec.org/s/tpr/restat.html
http://ideas.repec.org/s/tpr/restat.html

Heim, Bradley T. 2004. “The incredible shrinking elasticities: Married female labor supply,
1979-2003.” Working paper, Department of Economics, Duke University.

Hernandez-Licona, Gonzalo. 1995. “Reshaping the labour supply curve for the poor”. Paper
presented at the LACEA Annual Meeting, Rio de Janeiro, Brazil.

Hertz, T. et al. 2008. “Wage Inequality in International Perspective: Effects of Location, Sector,
and Gender.” ESA Working Paper 8/08. Rome, Italy: Food and Agriculture Organization
of the United Nations, Agricultural and Development Economics Division (ESA).

Juhn, Chinhui, Kevin M. Murphy and Brooks Pierce. 1991. “Accounting for the slowdown in
black-white wage convergence”. In: Kosters, M.H. (Ed.), Workers and Their Wages:
Changing Patterns in the United States. American Enterprise Institute,Washington.

Juhn, Chinhui, Kevin M. Murphy and Brooks Pierce. 1993. “Wage inequality and the rise in
returns to skill”. Journal of Political Economy. 101, 410-442.

Lazear, Edward P., and Rosen, Sherwin. 1990. “Male-Female Wage Differentials in Job
Ladders.” Journal of Labor Economics, 8(1), S106-S123.

Light, Audrey, and Manuelita Ureta. 1995. “Early-Career Work Experience and Gender Wage
Differentials.” Journal of Labor Economics, 13(1): 121-54.

Lim, L.L. 2002. “Female Labour-force Participation.” Geneva, Switzerland: International Labour
Organization, Gender Promotion Programme (GENPROM).

List, John. 2004. “The Nature and Extent of Discimination in the Market Place: Evidence from
the Field”. The Quarterly Journal of Economics. 119(1), pp. 49-89.

Machado, Jose F. and Jose Mata. 2005. “Counterfactual decomposition of changes in wage
distributions using quantile regression”. Journal of Applied Econometrics. 20, 445-465.

Machado, Cecilia. 2010. Selection, Heterogeneity and the Gender Wage Gap. Columbia
University, Economics Department. mimeo.

Manning, Alan and Joanna Swaffield. 2008. “The gender gap in early-career wage growth.”
Economic Journal, 118 (530), 983-1024.

Manning, Alan, Saidi, Farzad, 2010. “Understanding the gender pay gap: what’s competition got
to do with it?” Industrial and Labor Relations Review, 63 (4), 681-698.

Meza, Liliana. 2001. "Wage Inequality and the Gender Wage Gap in Meéxico", Economia
mexicana, nueva época, num. 2, México, CIDe, pp. 291-323

74



Mincer, Jacob. 1958.“Investment in Human Capital and Personal Income Distribution.” Journal
of Political Economy 66, pp. 281-302.

. 1962. “Labor Force Participation of Married Women: A Study of Labor
Supply,” in H. Gregg Lewis, eds., Aspects of labor economics. Princeton: Princeton
University Press, pp. 63-97.

Mincer, Jacob and Polachek, Solomon. 1974. “Family Investments in Human Capital: Earnings
of Women.” Journal of Political Economy, 82(2), Part 2: Marriage, Family Human
Capital, and Fertility, pp. S76-S108.

Neuman, Shoshana and Ronald Oaxaca. 2004. Wage decompositions with selectivity-corrected
wage equations: A methodological note. Journal of Economic Inequality 2: 3—-10.

Nopo, Hugo and Alejandro Hoyos. 2010. "Evolution of Gender Wage Gaps in Latin America at
the Turn of the Twentieth Century: An Addendum to "New Century, Old Disparities."
IZA Discussion Papers 5086, Institute for the Study of Labor (I1ZA).

Oaxaca, Ronald. 1973. "Male-Female Wage Differentials in Urban Labor Markets,"”
International Economic Review, 14 (October): 693-709.

Oaxaca, Ronald and Michael R. Ransom. 1994. “On Discrimination and the Decomposition of
Wage Differentials,” Journal of Econometrics 61 (1994), 5-21.

Olivetti, Claudia. 2006. “Changes in Women’s Hours of Market Work: The Role of Returns to
Experience.” Elsevier for Society for Economic Dynamics, 9(4): 557-587.

Pagén, José A. and Susana M. Sanchez. 2000. “Gender Differences in Labor Market Decisions:
Evidence from Rural Mexico,” Economic Development and Cultural Change 48: 619-37.

Pagan, José A, and Ullibarri, M. 2000. “Group Heterogeneity and the Gender Earnings Gap in
Mexico.” Economia Mexicana (New Series) 9(1): 23-40.

Popli, Gurleen. 2008. “Gender wage discrimination in Mexico: A distributional approach.”
Working Paper. Department of Economics, University of Sheffield.

Raven, J. C. 1936. “Mental tests used in genetic studies: The performances of related individuals
in tests mainly educative and mainly reproductive.” Unpublished master’s thesis,
University of London.

Raven, J. C. 1941. “Standardisation of Progressive Matrices, 1938.” British Journal of Medical
Psychology, 39 (1), 137-150.

75


http://ideas.repec.org/p/iza/izadps/dp5086.html
http://ideas.repec.org/p/iza/izadps/dp5086.html
http://ideas.repec.org/s/iza/izadps.html

Raven, J. C. 1948. “The comparative assessment of intellectual ability.” British Journal of
Psychology, 39, 12-19.

Reimers, C. W. 1983. “Labor Market Discrimination Against Hispanic and Black Men.” The
Review of Economics and Statistics. 65: 570-579.

Rendoén, T. 2003. “Empleo, segregacion y salarios por género.” In: E. de la Garza and C. Salas,
eds. La Situacion del Trabajo en México. Mexico City, Mexico: Plaza y Valdeés.

Rendon, T., and V.M. Maldonado. 2004. Vinculos entre trabajo domeéstico, segregacion
ocupacional y diferencias de ingreso por sexo, en el México actual. Mexico City,
Mexico: Instituto de Estudios del Trabajo.

Sanchez, Susan. 1998. “Gender Earnings Differentials in the Microenterprise Sector: Evidence
from Rural and Urban Mexico.” Washington, DC, United States: World Bank, Latin
America and the Caribbean Region, Finance, Private Sector, and Infrastructure Sector
Unit

Schlosser, Analia. 2005. “Public Preschool and Labor Supply of Arab Mothers: Evidence from a
Natural Experiment.” Mimeo.

Tenjo, J. 1992. “Labor Markets, the Wage Gap and Gender Discrimination: The Case of
Colombia.” In: G. Psacharopoulos and Z. Tzannatos, editors. Case Studies on Women's
Employment and Pay in Latin America. Washington, DC, United States: World Bank.

Tenjo, J., R.R. Medina, and L.F. Bernat. 2004. “Evolution of Salary Differences between Men
and Women in Six Latin American Countries.” In: C. Piras, editor. Women at Work:
Challenges for Latin America. Inter-American Development Bank.

Waldfogel, Jane. 1997. "The Effects of Children on Women's Wages." American Sociological
Review, 62:209-17.

1998a. "The Family Gap for Young Women in the United States and Britain: Can
Maternity Leave Make a Difference?" Journal of Labor Economics, 16:505-45.

1998b. "Understanding the 'Family Gap' in Pay for Women with Children." Journal of
Economic Perspectives, 12:137-56.

Wong, Rebeca and Ruth E. Levine. 1992. “The Effect of Household Structure on Women’s
Economic Activity and Fertility: Evidence from Recent Mothers in Urban Mexico,”
Economic Development and Cultural Change, 89-102.

76



Ll

Appendices for Paper 1

Table 1 Average characteristics of all women 25 to 54 years old (mean or proportion)

1989 1992 1994 1996 1998 2000 2002 2004 2005 2006 2008 2010 2012
LFPR 33.9% 36.3% 42.3% 46.5% 47.3% 48.1% 51.4% 49.4% 51.3% 55.9% 51.3% 50.4% 59.8%
Hours worked 12.792 13597 15.265 16.942 17.253 18.000 19.100 40.806 21.471 22.781 39.529 40.510 38.989
Age 36.893 36.692 36.901 36.680 37.072 37.353 37.651 37.590 37.765 37.631 38.238 38.325 38.450
Marital status
Never married 0.135 0.130 0.144 0.146 0.151 0.157 0169 0.162 0.162 0.163
Married 0.753 0.761 0.749 0.733 0.727 0.722 0.700 0.711 0.706 0.702
Divorced/widowed 0.113 0.110 0.107 0.122 0.122 0.122 0.130 0.127 0.132 0.135
Education
Less than primary school 0.452 0.407 0.383 0.344 0.318 0.292 0.278 0.241 0.234 0.213 0.202 0.183 0.167
Primary + some
secondary 0.280 0.288 0.263 0.272 0.279 0.253 0.252 0.240 0.238 0.241 0.233 0.218 0.206
Secondary and beyond 0.267 0304 0354 0.385 0.402 0455 0.470 0519 0528 0546 0565 0.599 0.627
Number of children
No children 0.133 0.130 0.147 0.151 0.156 0.166 0.171 0.155 0.166 0.172
One child 0.158 0.166 0.185 0.194 0.205 0.194 0.201 0.208 0.215 0.231
Two children 0.250 0.266 0.293 0.282 0.286 0.288 0.293 0.297 0.291 0.307
Three or more children 0.459 0.438 0.375 0.373 0.352 0.352 0.335 0.339 0.328 0.290
Household composition
Head of household 0.093 0.096 0.100 0.105 0.118 0.117 0.133 0.159 0.159 0.172 0.168 0.149 0.154
Number of women 1520 1526 1504 1539 1.301 1.657 1.734 1.807 1864 1.889 2176 2.134 2.184
Number of men 2980 2874 2790 2818 2.655 2.631 2.550 2581 2562 2.554 2.583 2.498 2.441
Additional workers 2698 2585 2536 2479 2359 2.202 2.254 2186 2.202 2.168 2.210 2.170 2.089
Urban residence 0665 0.782 0.778 0.794 0.790 0.787 0.792 0.794 0.792 0.794 0.805 0.802 0.793
Weighted observations* 13.01 1485 1571 16.98 17.75 19.19 20.17 20.90 20.98 21.44 21.69 23.09 23.66

Note: 1. Data from ENIGH for waves 1989-2012. 2. Weighted observations are in millions
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Table 2 Average characteristics of working women 25 to 54 years old (mean or proportion)

1989 1992 1994 1996 1998 2000 2002 2004 2005 2006 2008 2010 2012
Hours worked 3720 3713 36.13 3641 3649 3745 3714 4157 4044 3955 4041 4138 39.01
(0.009) (0.009) (0.008) (0.008) (0.007) (0.007) (0.006) (0.007) (0.006) (0.006) (0.006) (0.006) (0.007)
Age 36.22 36.36 36.58 36.51 37.01 37.28 37.58 37.40 37.64 37.69 38.21 38.31 38.30
Marital status
Never married 0.205 0.195 0.213 0.202 0.221 0.225 0.229 0.230 0.230 0.209
Married 0.622 0.641 0.627 0.620 0.602 0.597 0.590 0.590 0.583 0.615
Divorced/widowed 0.173 0.165 0.160 0.178 0.177 0.177 0.181 0.179 0.187 0.175
Education
Less than primary
school 0.345 0.353 0.329 0.302 0.277 0.237 0.234 0.181 0.184 0.179 0.150 0.134 0.156
Primary + some
secondary 0.276 0.237 0.224 0.237 0.258 0.225 0.224 0.214 0.209 0.207 0.202 0.186 0.178
Secondary and
beyond 0.379 0.410 0.447 0.460 0.465 0.538 0.542 0.604 0.607 0.614 0.648 0.680 0.665
Number of children
No children 0.182 0.162 0.185 0.184 0.200 0.212 0.209 0.192 0.205 0.204
One child 0.167 0.192 0.200 0.205 0.218 0.206 0.212 0.224 0.231 0.237
Two children 0.249 0.251 0.277 0.281 0.282 0.282 0.291 0.283 0.285 0.288
Three or more
children 0.403 0.395 0.338 0.329 0.299 0.301 0.288 0.300 0.279 0.270
Household
composition
Head of household 0.197 0.186 0.182 0.177 0.189 0.179 0.202 0.222 0.221 0.229 0.228 0.206  0.199
Number of women 1388 1375 1473 1516 1159 1409 1521 1544 1642 1667 1.889 1.827 1.983
Number of men 2.947 2.904 2.813 2.846 2.689 2.654 2.547 2.571 2.557 2.537 2.583 2492  2.455
Additional workers 2323 2248 2271 2288 2165 2041 2120 1962 2013 2009 2.038 1990 1.964
Urban residence 0.747 0.846 0.801 0.817 0.810 0.822 0.827 0.847 0.832 0.833 0.867 0.865 0.812
Weighted 4.39 5.37 6.64 7.90 8.39 9.22 10.37 10.27 10.71 11.92 11.10 11.63 14.14

observations*

Note: 1. Data from ENIGH for waves 1989-2012. 2. Standard errors are shown in parentheses. 3. Weighted observations are in millions
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Table 3 Average characteristics of working mothers 25 to 54 years old (mean or proportion)

1989 1992 1994 1996 1998 2000 2002 2004 2005 2006 2008 2010 2012

Hours worked 3671 3561 3584 3560 3560 3657 3650 40.84 4006 38.77 3979 4080 37.79

(0.010) (0.010) (0.009) (0.008) (0.008) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Age 3658 3721 3717 3699 3745 3778 3801 37.85 3830 3815 3856 3883 38.72
Marital status
Never married 0114 0109 0113 0119 0129 0121 0130 0137 0135 0120
Married 0693 0714 0708 0689 0675 0679 0671 0661 0655 0.682
Divorced/widowed 0193 0177 0179 0192 0197 0199 0199 0201 0210 0.199
Education
'S‘Cehsgotra” primary 5361 0408 0346 0329 0300 0254 0253 0194 0199 0188 0158 0.145 0.169
Primary + some 0208 0242 0252 0250 0267 0237 0231 0233 022 0220 0215 0200 0.192
secondary
Es;gggary and 0341 0350 0402 0421 0433 0509 0515 0574 0574 0593 0628 0654 0.639
Number of children
One child 0204 0229 0245 0252 0273 0261 0268 0278 0290 0298
Two children 0304 0299 0340 0345 0353 0357 0368 0350 0358 0.362
Ir:]irlzere?wr more 0492 0471 0415 0404 0374 0382 0364 0372 0351 0.340
Household
composition
Head of household 0197 0209 0175 0180 0185 0184 0208 0229 0225 0237 0235 0239 0224
Number of women 1415 1273 1473 1547 1176 1437 1560 1575 1692 1723 1988 1926 2125
Number of men 3076 2.820 2887 2967 2792 2747 2651 2677 2.667 2638 2714 2621 2613
Additional workers 2533 2392 2478 2514 2362 2253 2332 2179 2242 2246 2263 2223  2.194
Urban residence 0729 0827 0782 0805 0802 0813 0818 0844 0830 0833 0864 0857 0.800
Weighted 304 37 48 5.6 6.2 65 73 701 72 8.1 75 77 96
observations*
Hours worked 3671 3561 3584 3560 3560 3657 3650 40.84 4006  38.77 3979 4080 37.79

Note: 1. Data from ENIGH for waves 1989-2012. 2. Standard errors are shown in parentheses. 3. Weighted observations are in millions



Table 4 Oaxaca-Ransom decomposition of women’s hours worked

(1) 2 (3) (4) (%) (6) (7) (8)

96-98  98-00  00-02  02-04  04-06 06-08 08-10 10-12
Hrs.worked int,  36.483  36.286 36.243 40267 38719 38791 39.664 38.181
Hrs.worked int, 36421 36483 36286 36243 40267 38719 38.791 39.664
Difference 0063  -0197 -0043 4024 -1548 0072 0873 -1.483
Change in 0110  -0.990 -0.098  0.098 -0001 -0.139 0074 -0.582
endowments
Contribution to 38.9%  555%  64.1%  2.4%  006% 39.7% 85%  39.2%
total differential ' ' ' ' ' ' ' '
Change in 0.173 0793 0055 3926 -1547 0211 0799 -0.901
returns
Contribution to 61.1%  445%  359%  97.6%  99.9%  60.3% 91.5%  60.8%

total differential

Note: Only individuals with working hours above zero are included in this analysis.
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Graph 1. Differences in the density of hours worked by education
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Graph 2. Differences in the density of hours worked by motherhood
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Graph 3. Differences in the density of hours worked by marital status
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Graph 4. Differences in the density of hours worked by family status
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Appendices for Paper 2

Analysis for mothers of 5-year old children

As previously outlined, in 2006 a second law change that affected mothers of 5-year old
children occurred. The minimum entry age for first grade elementary school was lowered so that
some 5-year olds could be enrolled four months earlier. In order to control for this change, model
(3) is modified to include the number of 5 and 6 year olds enrolled in the first grade of
elementary school. Once this control is included the DD estimate of universal preschool on
mothers’ employment is negative when mothers of 5-year olds are compared to mothers of
younger and older children (see table A). The effect of universal preschool is only positive when
mothers of 5-year olds are compared to non-mothers. These effects could reflect the choices of
mothers that preferred to enroll their 5-year old children in elementary school rather than in
preschool.

The TOT estimates show that universal preschool enrollment has no effect on a mother of
a 5-year old enrolled in preschool, when compared to mothers of younger children. However,
when mothers of enrolled 5-year olds are compared to mothers of older children and to non-
mothers the effect of universal preschool is positive and significant. Preschool enrollment

increases the employment of mothers of enrolled 5-year olds in 8- to 25 pp.
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Table 1 Preschool enrollment and female labor force participation (T;: mother of a 5-yr old)

1) ) ©)
Younger child Older child No children
ITT estimate (unadjusted) -0.0816*** -0.4533*** -0.5157***
(0.005) (0.005) (0.004)
ITT estimate (adjusted)* -0.0877*** -0.1092*** 0.1324%***
(0.006) (0.006) (0.007)
TOT estimate -0.0007 0.0759*** 0.2528***
(0.005) (0.007) (0.006)
State and year fixed effects yes yes yes
Mother’s age fixed effects yes yes yes
32.3 18.9 61.8

Observations
Notes: 1. Adjustment for 5-6 year olds enrolled in primary school. 2. Robust standard errors in parentheses. 3. Significance level:

***p<0.001, ** p<0.01, * p<0.05, + p<0.10. 4. Household composition, education and political environment controls are
included. 5. Weighted observations are in millions.
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Figure 1.Mexican state variation in average preschool enrollment for the three grades in
school year 2008-2009

| BERLEE

Table 2 Mean preschool enrollment rates by grade

Grade 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2012

First 15% 16% 19% 20% 23% 25% 31% 34% 38% 39% 43% 47%
Second 55% 55% 61% 62% 69% 80% 89% 93% 97% 99% 101% 104%
Third 81% 80% 81% 84% 88% 93% 97% 100% 96% 98% 98%  98%

Notes: Data come from the Mexican Ministry of Education’s yearly reports. 2. Enrollment rates include over-age children
(younger and older aged children than the typical age at that grade level). Typically children of 3-5 years of age would be
enrolled in 1% -3 grades.
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Descriptive characteristics for a shorter period

In this table are found the characteristics of women of interest for this analysis for a shorter
period for which models are run. Characteristics are similar to the ones described in the main text

that includes years 1996 to 2012.

Table 3 Descriptive characteristics of women 20-40 years of age (average from 2005 to 2012)

Mothers grouped by child’s age Child3-5  Child0-2  Child 7-9 No children
Labor force participation rate 0.450 0.349 0.506 0.638
Age groups  20-25 0.171 0.311 0.045 0.308
26-30 0.306 0.319 0.178 0.221
31-35 0.302 0.237 0.365 0.158
36-40 0.222 0.132 0.412 0.149
Marital status
Single 0.036 0.029 0.041 0.380
Married 0.903 0.937 0.878 0.541
Divorced/separated/widowed 0.061 0.033 0.082 0.079
Education
Less than primary 0.158 0.160 0.177 0.117
Primary and some secondary 0.239 0.243 0.247 0.161
Secondary and beyond 0.603 0.597 0.576 0.722
Number of children
One 0.220 0.221 0.167 n/a
Two 0.351 0.337 0.382 n/a
Three or more 0.429 0.442 0.450 n/a
Household composition
Head of household 0.138 0.098 0.160 0.211
Additional workers 1.631 1.555 1.882 1.453
Number of women 2.342 2.388 2.423 1.757
Number of men 2.244 2.312 2.251 1.041
Urban residence 0.773 0.743 0.762 0.852
Observations 16.16 19.19 9.34 10.54

Note: 1. Data come from ENIGH for the years 2005-2012 2. Observations are weighted and expressed in millions.
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Appendices for Paper 3

Oaxaca-Ransom decomposition

The Oaxaca-Ransom decomposition methodology consists in estimating three separate
constrained linear regressions. One regression for females, one for males and a pooled regression
that includes gender intercept shifts along with an identification restriction and constraints for
each categorical variable (Fortin, 2008). For simplicity, | will show a more general version of the
model for the decomposition analysis, following a similar approach to that of Fortin (2008) and

Oaxaca and Ransom (1994, 1999).

Yig = Bog + BiXig + eig, g=f.m,p 1)
Assuming that the expected value of the error term is zero:

Yim = Yif = XpuBm — XpBr + (Bom — Boy) (2)

Where AX = X, — X; and AB = B — B;

Then, Yim - Yif = AX.Bm + XfAﬁ + (.BOm - .BOf) (33.)
Analogously:
Yim — Yif = AX:Bf + XimAB + (Bom — BOf) (3b)

Using a non-discriminatory pooled wage structure, income differences can be expressed as

follow (Oaxaca and Ransom, 1994; Fortin, 2008):

Yim - Yif = AXBp + Xm(ﬁm - Bp) + (ﬁOm - BOp) - Xf(ﬁf - Bp) + (BOf - ﬁOp) (4)
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Where X, (Bm — Bp) + (Bom — Bop) Tepresents the “advantage of men” and X:(Br — B,) +

(Bos — Bop) represents the “disadvantage of women.”
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Table 1 Descriptive statistics of full time workers of 25-54 years of age with information on wages

plus benefits

Women Men
Employment variables SE SE SE
Log weekly income 4.35 (0.003) 4.34 (0.018) 3.89 (0.083)
Weekly hours worked 51.71 (0.003) 50.29 (0.006) 52.29  (0.004)
Yearly weeks worked 48.43 (0.003) 48.67 (0.005) 48.34  (0.003)
Work experience 19.29 (0.003) 14.56 (0.005) 21.23  (0.003)
Formal contract 0.365 0.437 0.335
Cognitive / non-cognitive traits
Cognitive ability (1Q score) 51.413  (0.008) 50.036  (0.015) 51.972 (0.009)
Feelings of poor performance 0.193 0.269 0.162
Feelings of insecurity 0.182 0.276 0.143
Pessimistic attitude 0.203 0.271 0.176
Marital Status
Married 0.825 0.498 0.958
Single 0.104 0.297 0.026
Divorced/separated 0.070 0.205 0.016
Education
Incomplete primary 0.041 0.024 0.048
Elementary or some secondary 0.368 0.348 0.376
Secondary or some high school 0.296 0.320 0.287
Complete high school 0.137 0.141 0.135
Some college and beyond 0.157 0.166 0.153
Fertility
No children 0.180 0.212 0.167
One child 0.100 0.156 0.077
Two children 0.205 0.183 0.214
Three or more 0.515 0.448 0.542
Other characteristics
Head of household 0.769 0.232 0.988
Urban residence 0.846 0.910 0.820
Actual observations 2,870 804 2,066
Weighted observations 10,148 2,931 7,217

Note: 1. Income was converted to US dollars using the average exchange rate for year 2002 of 9.46 pesos per dollar. 2.

Weighted observations are in thousands.
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Gender gaps in wage and income (including occupation dummies)

In models that incorporate occupation dummies and correct for selection into
employment, the share of the gender gap in weekly wages explained by endowments is 17%, the
share explained by returns is 30% and 53% remains unexplained. The share of the gap in weekly
income explained by endowments is 5%; the share explained by returns is 48% and 47% remains

unexplained.

Table 2 Weekly wages -including occupations

@ ) ®) (4)
Age + age squared  Actual experience  Cognitive ability  Non-cognitive traits

Men 4.39 4.39 4.39 4.39

(0.032) (0.032) (0.032) (0.032)
Women 4.24 4.27 4.27 4.24

(0.116) (0.131) (0.132) (0.131)
Difference 0.149 0.111 0.115 0.150

(0.120) (0.135) (0.135) (0.135)
Decomposition of estimated differentials (in %)
Endowments 12% 15% 14% 17%
Returns 43% 27% 27% 30%
Unexplained 45% 59% 59% 53%
N 841 841 841 841

Note: 1. Income is calculated in logarithmic terms and converted into USD. 2. Robust standard errors are clustered at the state
level. 3. Significance levels: +p <0.10, *p<0.05, **p<0.01, ***p<0.001. 4. Decomposition of estimated differentials reflects the
share of the gender gap in weekly income under each specification and adds up to 100%.

The main difference between the specification that includes or excludes controls for job
occupations is that including occupations increases the share of the unexplained component in
the gender gap in weekly wages. This result might be an indication that including occupation
dummies in the earnings’ model does not add precision to the estimates of earnings’ differentials

among men and women. Results also suggest that adding job occupations might be endogenous.
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Table 3 Weekly wages + employer provided benefits -including occupations

1) ) @) (4)
Age + age squared  Actual experience  Cognitive ability  Non-cognitive traits
Men 4.34 4.34 4.34 4.34
(0.018) (0.018) (0.018) (0.018)
Women 3.99 3.93 3.92 391
(0.073) (0.082) (0.082) (0.083)
Difference 0.356*** 0.413*** 0.421*** 0.428***
(0.075) (0.084) (0.084) (0.085)
Decomposition of estimated differentials (in %)
Endowments 11% 7% 6% 5%
Returns 40% 48% 48% 48%
Unexplained 49% A5%*** 46%*** 47%***
N 3,300 3,300 3,300 3,300

Note: 1. Income is calculated in logarithmic terms and converted into USD. 2. Robust standard errors are clustered at the state
level. 3. Significance levels: +p <0.10, *p<0.05, **p<0.01, ***p<0.001. 4. Decomposition of estimated differentials reflects the
share of the gender gap in weekly income under each specification and adds up to 100%.
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