Gender Gaps in Latin American Labor Markets:
Implications from an Estimated Search Model.∗
Mauricio Tejada†

Claudia Piras‡

Luca Flabbi§

Monserrat Bustelo¶

February 5, 2021

Abstract
We develop and estimate a search model of the labor market which captures the
specific characteristics of Latin America and Caribbean (LAC) labor markets and the
crucial differences between men and women. Labor force participation decisions are integrated in the labor market dynamics, taking into account sample selection over unobservables. The model is estimated on four LAC countries (Argentina, Chile, Colombia
and Mexico) and on three education levels (Primary, Secondary and Tertiary).
We use the estimated model to study changes in gender gaps in the labor market
and in overall and per-capita output implied by policies that increase the labor force
participation of women. We focus on four policies: an increase in the provision of
child care, an increase in average female productivity, a gender-based contribution rate
for formal employees, and changes in formality and informality costs. We find that
the impact on the extensive margin of the female labor supply is the main channel
responsible for the policy-induced increase in output.
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1

Introduction

The labor force participation of women is lower than the labor force participation of men.
This empirical regularity is found in virtually all countries1 and it holds true in Latin America
and the Caribbeans (LAC). For example, Busso and Fonseca (2015) show that average female
labor force participation in LAC in 2010 was about 65% compared to about 76% in the US.
There are important differences between LAC countries, with values ranging from the mid
50% of Honduras and Mexico to the high 70% of Peru and Uruguay. At the same time, when
women do participate in the labor market, they earn on average lower wages, work on average
less hours, face more job instability and have on average less career progression. These
differences are frequently labeled the ‘gender gap in the labor market’ and are significant in
most LAC countries with the possible exception of some Caribbean countries.2
In terms of labor market productivity and growth potential – quite crucial in middleand low-income countries such as those in LAC – these lower participation rates constitute a
reserve of untapped resources. At the same time, if some gender gaps denote the presence of
inefficiencies in the labor market, their reduction may cause and at the same time magnify
the impact on an increased female participation. The potential positive impact of bringing
more women to the labor market has been increasing over time since women are acquiring
more and more human capital with each passing generation.3
In this paper we provide estimates of changes in gender gaps in the labor market and in
overall and per-capita output implied by policies that increase the labor force participation
of women. We evaluate these policies within an estimated model able to take into account
the different workers’ behavior implied by the policies, at least with respect to participation
decisions and job search and acceptance decisions.
To this end, we develop and estimate a search model of the labor market which captures
the specific characteristics of LAC labor markets, including the high level of informality
and self-employment. Labor force participation decisions are integrated in the labor market
1

See for example Blau and Kahn (2013) showing gender difference in employment rates in a large sample
of high-income countries or Olivetti and Petrongolo (2008) showing gender difference in participation rates in
a large sample of OECD countries. On average, participation rates for men are about 90% while participation
rates for women are about 75%.
2
Empirical contributions discussing gender gaps in wages include Carrillo et al. (2014); WorldBank
(2012); in job instability, WorldBank (2012); in career progression, Abrahams et al. (2017).
3
For example, schooling completed among women is now higher than men in all high income economies
and in many LAC economies. Argentina, Brazil, Colombia, Uruguay: all report a positive gender gap in
years of schooling completed, i.e. women have on average more years of schooling completed than men. The
aggregate average for LAC in 2012 is a small positive gender gap in favor of women contrasting with a half
year of negative gap in 1992 (Marchionni, 2015).
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dynamics, taking into account sample selection because the optimal decisions implemented
by the agents are sensitive to the policy parameters.
Search models of the labor market are widespread and influential4 since they introduce labor market dynamic, equilibrium unemployment and non-competitive features in a tractable
and empirically relevant model of the market. Their use to answer policy questions using
micro-data has a long tradition.5 In order to adapt this approach to labor markets in LAC
is important to consider the variety of labor market states present in the region. We model
the large informal sector as composed by self-employed and informal employees but we keep
them in separate labor market states in order to capture the systematic differences in their
observed labor market dynamics. Individuals are allowed to move optimally between labor
market states and may choose to do so as a result of shocks and new opportunities.
An additional step is needed to adapt the framework to the study of female labor force
participation: a labor supply decision. We introduce an endogenous participation decision
as a function of individual heterogeneity over out-of-labor-market market utility. The outof-labor-market utility is allowed to vary by the observable characteristic which is considered
the most important in determining its value: the presence of young children in the household.
Finally, we embed in the model measures able to capture the potential impact on output
and aggregate welfare. We accomplish this by introducing a match-specific productivity
distribution which is affected by policy variables and by optimal individual behavior. This
approach dates back to at least Eckstein and Wolpin (1995). In the gender literature, it has
been used by Flabbi (2010a) to evaluate affirmative action policies in favor of women. In
the gender literature in LAC, it has been used by Perticara and Tejada (2016) to estimate
the presence of discrimination against women focusing on formal jobs and in the college
graduates market.
Following the approach suggested by Jolivet et al. (2006), we keep the model particularly
parsimonious since we want to estimate the same model on a variety of countries and schooling levels. We are able to estimate the model on four large LAC countries (Argentina, Chile,
Colombia and Mexico) and on three education levels (Primary, Secondary and Tertiary).
4

For a survey of the theoretical literature, see Rogerson et al. (2005). For a survey of the empirical
literature, see Eckstein and van den Berg (2007).
5
For example, Eckstein and Wolpin (1995) study returns to schooling; Ahn et al. (2011) and Flinn
(2006) evaluate the employment and welfare impact of minimum wage legislation; Dey and Flinn (2005) the
impact of employer-provided health insurance; Flabbi (2010a) the effect of affirmative action legislation; and
Cahuc et al. (2006) the impact of workers’ bargaining power. Recent contributions have used this approach
to answer policy questions in LAC: Tejada (2017) focuses on the distortions of introducing multiple labor
contracts while Bobba et al. (2017) assess the effect of non-contributory benefits, informality and long-term
impacts on education.
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The estimated parameters are generally precise and the fit quite good. They imply some
novel results, such as the difference between the gender gap in wages and in productivity.
We use the estimated model to perform a variety of policy experiments, evaluating their
impact on labor market outcomes and output, decomposing the direct effects and the equilibrium effects. The main conclusion is that the impact on the extensive margin of the female
labor supply is a very important channel in generating the output increase produced by some
of our policies.
The paper is organized as follows. Section 2 presents the model. Section 3 provides a
description of the data used in Estimation. Section 4 presents the estimation method and
the main identification strategy. More details on the identification are given in Appendix D.
Section 5 presents the main estimation results. Complete results are available in Appendix
E. Section 6 defines, presents and discusses the policy experiments. Complete results are
available in Appendix E. Section 7 concludes.

2

Model

We propose a search model of the labor market able to capture the specific characteristics
of LAC labor markets and to account for the endogenous labor supply decisions of women.
To this end, we allow informality to be described by two labor market states: informal
employee and self-employment. Frequently, employees hired informally and the self-employed
are grouped together in the category informal work (see for example Meghir et al., 2015).
However, contributions more attuned to the institutional details of the region – such as
Anton et al. (2012) and Bobba et al. (2017) – suggest that differentiating the informal
sectors in these two distinct labor market states constitutes a better description of LAC
labor markets. To adapt the framework to the study of female labor force participation, we
add a labor supply decision. Women endogenous participation decision is a function of their
specific utility in out-of-labor-market activities. The out-of-labor-market utility is allowed to
change if young children are present in the household. We limit the labor supply decision to
the extensive margin without modeling the intensive margin due to data limitations. While
contributions exist that consider both margins of the labor supply decision using similar
models,6 we do not observe much about the features of either the workers’ side or the firms’
side heterogeneity that induces differences in the intensive margin decision. But we will be
able to use wages per hour to estimate the structural parameters of the models so as to
6

See for example Flabbi and Mabli (2018) for the US; and Bloemen (2008) for the Netherlands.
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normalize for the differences in hours worked.

2.1

Environment

The specific modeling environment we start with is the so called search-matching-bargaining
model (Eckstein and van den Berg, 2007). It is an environment characterized by search
frictions, match-specific productivity and bargaining to determine wages. Crucial assumptions are stationarity, continuous time and infinitely lived individuals (or individual facing a
constant death rate). In the specific model we develop in the paper, there are two types of
workers: men and women, indexed by i = M, W . There are five, mutually exclusive states
in which each worker may be in any given point in time: Non participation (N Pi ), unemployment (Ui ), formal employment (EiF ), informal employment (EiI ), and self-employment
(EiS ). We denote employment states with the index j = F, I, S.
When non-participating, workers receive a flow utility z which is potentially different for
each agent in the economy.7 We model it as a draw z from the distribution Qi (z). When
unemployed, and only then, workers can search for a job and receive job offers. While
searching for a job, workers receive a flow (dis)utility bi . Job opportunities arrive at a
gender- and employment-type specific Poisson rate λij . If a job is accepted, subsequent
job termination is possible and exogenous. Termination shocks arrive at a gender- and
employment-type specific Poisson rate δij .
A job opportunity is characterized by a match-specific productivity x where x ∼ Gij (x).
The flow pay for employees is wij (x) where wij is a gender- and labor relation-specific wage
schedule which is determined by bargaining. The flow pay for self-employed is the full
productivity x. Flow utility is linear in income. Formal jobs are subject to a payroll social
security contribution, collected at the proportional rate τ and withdrawn at the source by
firms.8 Informal jobs do not pay social security contribution but they face the risk of paying
a penalty if the firm is audited. Following the institutional context of the countries under
consideration, the penalty has to be paid by the firm. We model it as as a constant flow
cost c. The cost includes both the penalty that the firm has to pay and the probability that
7

This approach follows the seminal Albrecht and Axell (1984). For empirical implementations in the
context of High-Income countries, see Bowlus (1997) and Flabbi (2010b).
8
Note that we do not take into account the redistribution of this collected contributions within our model:
they are therefore sunk costs. In other words, we assume that formal and informal workers receive the same
social security benefits and therefore we can ignore them in the model. This assumption is motivated both
by data limitations that prevent us from observing the benefits and by an institutional context where the
differential in social security benefits between most formal and informal workers have been decreasing over
time (Levy, 2008; Frolich et al., eds, 2014; Bobba et al., 2017).
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the auditing occurs. We do not have enough information in the data to separately identify
these two components and therefore we assume this extremely parsimonious specification.
The future is discounted at a rate ρ common to all the agents in the economy.

2.2

Value Functions

The stationarity of the environment allows for a recursive characterization of the dynamic
and for a compact definition of the value function in each state.
The value of a non-participating agent of type i is:
ρN Pi (z) = z

(1)

It is the simplest state since a non-participating agents receives flow utility z forever.
The value of an unemployed worker of type i is as follows:
Z

Z

ρUi = bi + λiF max [EiF (x), Ui ] dGiF (x) + λiI max [EiI (x), Ui ] dGiI (x)
Z
+λiS max [EiS (x), Ui ] dGiS (x) − (λiF + λiI + λiS )Ui

(2)

The interpretation is intuitive. When a worker is unemployed, receives flow utility bi and has
the possibility of meeting an employer offering a formal or an informal job with, respectively,
probability λiF and λiI ) or has the possibility of receiving a self-employment opportunity
with probability λiS . Every time she receive a job opportunity (either as an employee or
as self-employed) she can reject it or accept it, as represented by the max operator over
the possible labor market states. The trade-off leading to the optimal decision is between
accepting labor income today and continuing searching in the hope of better offers in the
future. Since all future offers are realized only when meeting either a specific employer or
a specific self-employment opportunity, the unemployed agent constructs expectations over
the Gij (x) distributions.
The value of a formal employee, informal employee or self-employed of type i share a very
similar structure and are as follows:
ρEiF (x) = wiF (x) + δiF [Ui − EiF (x)]

(3)

ρEiI (x) = wiI (x) + δiI [Ui − EiI (x)]

(4)

ρEiS (x) = x + δiS [Ui − EiS (x)]

(5)

6

Employees in a formal or an informal job receive a wage wij (x) while self-employed workers
receive the full production x. All jobs end exogenously at Poisson rate δij , sending the
individual to unemployment and generating a loss equal to Ui − Eij (x).

2.3

Wage Determination

When a worker meets an employer, the match-specific productivity of the match x is revealed
to both parties. The output is shared in the usual way: the worker receives a wages and the
firm keeps the profit. In our context, the flow profits are not simply productivity minus wage
but they also include the specific features of the institutional context: the social security
contribution τ for firms hiring formally and the illegality cost c for firms hiring informally.
The flow profits therefore are:
πiF (x) = x − (1 + τ )wiF (x)

(6)

πiI (x) = x − wiI (x) − c

(7)

Given the limited amount of information in our data, the firm side of the model is extremely
stylized. Firms’ values are simply represented by the flow of profits (6) and (7), discounted
by the effective rate (ρ + δij ).9
Wages are determined by bargaining. We assume the generalized axiomatic Nash bilateral
bargaining outcome to solve the bargaining problem. The solution proportionally splits the
total surplus of the match between employer and employee. The proportion that goes to
the workers is β and it is a measure of her bargaining power together with the value of her
outside option. In our case, the solution is equivalent to:
wij = argmax[wij − ρUi ]β [πij (x)](1−β)

(8)

Leading to:
x
+ (1 − β)ρUi
1+τ
wiI (x) = β(x − c) + (1 − β)ρUi

wiF (x) = β

(9)
(10)

Wages increase with the worker’s productivity x. However, the productivity is decreased
either by the contribution rate τ or by the illegality cost c. Moreover, the higher the worker’s
9

Some foundation for this specification may be given by a free-entry condition that leads the value of
the vacancy to zero.
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outside option (ρUi ), the higher the wage. Finally, the higher the worker’s bargaining power
β, the higher the portion of the productivity x the worker will receive through the wage.

2.4

Equilibrium

The equilibrium of the model has a simple structure. Agents have to make two discrete
choices. The first concerns labor market participation: either they participate in the labor
market looking for a job (state Ui ) or they stay out enjoying utility from out-of-labor-market
activities (state N Pi ). Since agents receive different utility from these activities (z), those
receiving relative high utility will stay out, those receiving relative low utility will enter the
market. The threshold for staying out or coming in is determined by the indifference point
between the two states.
The second discrete choice the agents have to make concerns the labor market state
decision: either they accept a job offer or they reject it and continue searching. Again we
can identify a threshold: if the productivity and therefore the wage is high enough, they
will accept; if not, they will continue searching for a better offer. As before, the threshold is
identified by the indifference point between the two alternatives.
These optimal decision rules and wages schedules are then incorporated in the value
of unemployment defined in equation (2), leading to the equilibrium expression (A.5) in
Appendix A.
To close the steady state equilibrium, we have to impose that all inflows and outflows
in and from each labor market state are equal. We do that by exploiting that the gender


specific hazard rate out of unemployment to a job type j is hij = λij 1 − Gij (x∗ij ) and
that the hazard rate out of employment type j is exogenous and equal to δij . The resulting
equilibrium proportions are reported in equations (A.9)–(A.13) in Appendix A.
This delivers the definition of the equilibrium (Definition 1) that we report at the end of
Appendix A. The model is estimated assuming the data are extracted from a steady state
defined following Definition 1. Policy and counterfactual will also be performed comparing
different steady state at different parameters values. In these experiments, we will use,
among others, a measure representing the total output of the labor market. Specifically, we
will use two measures of the aggregated average output: the output per worker (Y pw ) and
the output per-capita (Y pc ). The former divides the total production by mass of workers that
are currently in a job, while the latter divides the total production by the overall population,
including the non-participant. We anticipate here the definitions of these two metrics. For

8

given gender i we define:
Yipw
Yipc

Z
Z
eiI
eiS
xdGiF (x) +
xdGiI (x) +
xdGiS (x)
1 − ui x∗iI
1 − ui x∗iS
x∗iF
!
Z
Z
Z
xdGiF (x) + eiI
xdGiI (x) + eiS
xdGiS (x)
= (1 − N Pi ) eiF

eiF
=
1 − ui

Z

x∗iF

x∗iI

x∗iS

They are straightforward averages over the equilibrium measures and distributions of each
labor market state in equilibrium.

3

Data

One advantage of the proposed parsimonious model is the limited data requirement, which
is quite essential when trying to estimate the same model on different LAC countries and
different education levels. The model can be estimated on short-panel or on cross-sectional
data with limited dynamic information (durations and transitions). The minimum data requirements necessary to estimate the model are: (1) labor market status, (2) hourly wages
or earnings, (3) on-going durations in the labor market state or transitions matrices between
labor market states, (4) demographic characteristics, and finally (5) education or skill levels.
We use data from household surveys and employment surveys from five LAC countries: Argentina, Chile, Colombia, and Mexico.10 . To build the estimation samples, we extract all the
individuals aged between 25 and 55 years old and working in non-agricultural activities. We
then divide the sample based on the highest level of education completed: primary school
or less, secondary school, and tertiary level degree and above. We define four labor market
states from the observed data: Unemployed, Formally employed as employee, Informally
employed as employee, Self-employed. We also consider the state of no labor market participation. Following Kanbur (2009) and Levy (2008), an employee is defined as informal
when not contributing to the social security system. Finally, when considering women, we
also report the presence of young children in the household. We consider two cutoffs based
on schooling age: for pre-schoolers we use the cutoff at 5 years of age and for primary and
lower-secondary we use the cutoff at 13 age of age.
A complete set of Tables with the descriptive statistics on the samples we use in estimation
are presented in the Appendix E.11 In Figures 1 to 3, we focus on one of the features we are
10

See Appendix B for a detailed description of the data sources and the sample construction
Tables E.1, E.6, E.11, and E.16 report the number of observations in the sample (N); the average
duration in unemployment expressed in months (t̄u ); the average wage expressed in 2016 US Dollars (w̄);
11
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most interested in: gender gaps. Figure 1 shows that in all countries there is a strong gender
asymmetry in participation rates. At least 90% of men participate in the labor market in
all countries while female participation ranges from about 45% in Mexico to about 76% in
Argentina. These gender differences generate gaps in participation rates in the range between
25 and 50%. Additionally, lower female participation rates mask important composition
effects by education. In all countries, the higher the education level, the lower the gender
gap in participation rate (between 14 and 30%). Also, the difference in participation rates
between women with a completed tertiary education and women with only a completed
primary education is dramatic in all countries (30 percentage points or more).
Figure 2 shows that, conditional on participating in the labor marker, the gender asymetries are also significant in informality rates. In the figure, informal workers are comprised
by informal waged earners and self-employed workers. In this case, men are more likely to be
observed in an informal job, with informality rates that range between 26 and 55%. In the
case of women this figure ranges between 15 and 40%. All in all, the gender differences in
informality rates are as low as 30% in Colombia and as high as 50% in Mexico. Once again,
composition effects by education are also masked in the compositions of jobs between the
formal and informal sectors. In particular, the difference in informality rates between men
and women with only a completed primary education are 40 and 50% in favor of women.
Figure 3 shows gender differences in average wages by type of job. With the exception
of Argentina, all countries exhibit the usual gender wage gaps against women. Chile is
the country with the highest gender gaps against women in all types of jobs (more than
24% for formal employees and 21% for self-employed workers). Also, as is common in other
middle-income countries and in high-income countries, the gender gap in average wages in
Chile is increasing in education. In the cases of Colombia and Mexico this regularity is not
observed. In particular, for informal employees and self-employed workers in these countries,
the difference in the wage gap between those with primary education and those with tertiary
education is as low as 10 percentage points.
Finally, the tables in the Appendix also highlight that the unemployment durations are
generally short, ranging from about to 2 to about 4 months on average. Gender differences
in unemployment durations are typically not large.12
and the standard deviation of wages expressed in 2016 US Dollars (σw ). We normalize the wage variables
in dollars to ease the comparison between countries.
12
We do not report average durations on Argentina. The Argentinian data do not report individual
unemployment durations as the other countries but only an interval to which the individual duration belongs
to. Since we do not know where the duration actually is within the interval, we refrain from reporting the
average. In estimation, we take into account this peculiar data feature by appropriately defining the likelihood

10

4

Estimation Method

The model is estimated by maximum likelihood on the data described in Section 3. For each
country, education level and gender, we have information on labor market states, hourly
wages, self-employment earnings and on-going unemployment durations. This information
permits us to identify and estimate a very flexible specification: all the parameters of the
model are allowed to vary by country, gender and education.
We build the likelihood contributions on observed wages, observed self-employed labor
income, and observed on-going unemployment durations. In addition, we use information
on the current labor market state of the agent. We use the labor market state information
to build the contribution of non-participating in the labor market and to incorporate in
the likelihood the fact that we observe labor income only for the currently employed and
unemployment durations only for the currently unemployed. The complete derivation of the
likelihood function is discussed and reported in Appendix C
From the likelihood contributions, it is possible to formally discuss the identification
of the structural parameters of the model under some common distributional assumptions
about the match specific productivity x and the out-of-labor-market utility z. The identification strategy closely follows Flinn and Heckman (1982) and Flabbi (2010b) and can be
summarized as follows. First, the identification of the mobility parameters, hazard rates
and the arrival rates of the termination shocks, is secured by the the unemployment duration information and the steady state equilibrium conditions. Second, the identification of
the productivity distributions (in all types of jobs) requires a distributional assumption as
shown by the non-identification result of Flinn and Heckman (1982). If the distributional
assumption is recoverable, then the offer distribution can be recovered. Under the same
distributional assumption, the hazard rate can be decomposed in the arrival rate components and in the probability of acceptance components. This step secure the identification of
the mobility parameters. Third, the flow value of unemployment b and the discount rate ρ
are only jointly identified since they enter the likelihood only through the reservation values.
Fourth, the identification of the out-of-labor-market utility distributions relies on the threshold crossing conditions implied by the model. The threshold crossing condition together with
the proportion of individuals who participates allow for the identification of a one parameter
distribution.
A complete and formal discussion of the identification is reported in Appendix D. Below
we just list the specific distributional assumptions we make and the restrictions we have to
function for Argentina.
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impose on some parameters.

4.1

Distributional Assumptions

We follow the literature by assuming a log normal distribution for the match-specific distributions Gij (x) (j = F, I, S).13 We denote its location and scale parameters with µij and
σij .
We assume a negative exponential for the out-of-labor-market utility distribution Qi (z).
As mentioned, we are constrained to use a one parameter distribution in this case and the
exponential is tractable and consistent with previous literature.14 We denote its parameter
with γiκ . The subscript

iκ

denotes that the parameter is not only a function of gender i

but also of the presence of young children in the household. We add this feature to take
into account that participation decisions are, in particular for women, strongly influenced by
child-caring and child-rearing responsibilities. We consider three age groups: household with
at least one child aged 5 or younger (κ = k5, pre-school); household with at least one child
aged 5-13 (κ = k13, elementary school); and households where there are no children aged
13 or younger (κ = other).15 While this parametrization allows to capture some impact of
fertility, it is worth emphasizing that fertility decisions are still kept exogenous in our model.
Most of the policy experiments we implement could potentially have an impact on fertility
decision but this is one the equilibrium effects that we cannot capture in our setting.
As explained in Appendix D, we follow the common practice of adding measurement
errors in wages and earnings. We assume a multiplicative measurement error  so that
observed wages can be expressed as wo = w × . The assumptions we make about the
measurement error are threefold: (1) they are gender- specific; (2) they follow a log-normal
distribution with parameters µ and σ ; and (3) they are such that the conditional expectation
of the observed wages is equal to the true wages: E[wo |w] = w, which implies that E[|w] = 1.
√
These assumptions imply that the parameters µ and σ satisfy σ = −2µ , and therefore
only one parameter of the measurement error has to be estimated.
13
The lognormal is a recoverable distribution and assures a good fit of the data. Previous works using
the same distributional assumption include Flinn and Mullins (2015); Flabbi (2010b); Bobba et al. (2017)
and most of the works cited in the survey by Eckstein and van den Berg (2007).
14
Flabbi (2010b) make the same distributional assumption. Other contributions use the same assumption
in similar threshold-crossing decision with unobserved heterogeneity, such as ex-ante schooling decisions,
see Bobba et al. (2017); Flinn and Mullins (2015). Still, given its relative weak empirical identification, we
provide a robustness analysis with respect to this distributional assumption: see comments to Figure G.1 in
Appendix G.
15
After preliminary analysis, we concluded that the estimates on men were not sensitive to the presence
of children and therefore we introduce these differences only on the women’s specifications.
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4.2

Parameters Restrictions

As mentioned, the flow value of unemployment b and the discount rate ρ are only jointly
identified. Following again previous literature, we choose to fix the discount rate and to
recover b through the equilibrium equation (A.5). We fix ρ in the range of 5.3 and 6.7% a
year for the different countries and are borrowed from Lopez (2008).
The Nash bargaining parameter β is difficult to identify without demand side information.16 Consistently with the common discount rate assumption, we assume symmetric
bargaining and therefore we fix a β at 0.5. An additional limitation of this assumption in our
context is that it it does also imply that men and women share the same parameter. This
could be a restrictive assumption because some previous contributions have suggested using
the nash-bargaining weight as a proxy for possible discrimination (Eckstein and Wolpin,
1999; Bartolucci, 2013) and have suggested that women and men could be systematically
different in their bargaining process (Castillo et al., 2013). While the evidence is mixed, in
Figure G.2 in Appendix G we provide a robustness analysis where we allow the coefficients
to be different between men and women. Except for one schooling level in Colombia, we do
not find the relevant results to be sensitive to this restriction.
Another parameter hard to identify without additional information is the cost of informality c. We choose to use information from one of the few paper estimating search models
of the labor market with informality, Bobba et al. (2017), to fix the parameter at a reasonable order of magnitude. Specifically, we set it as the ratio between the cost of informality
and the average wage in the formal sector estimated by Bobba et al. (2017).
The pay-roll tax rate τ is an Institutional parameter that we observe and it does not
need to be estimated. We use information on payroll contributions in each country to set it
at values ranging from 0.48 in Argentina to 0.20 in Chile.
As shown in Equations (D.1)–(D.6) in Appendix D, a system of six nonlinear equations in
six unknowns identify (hj , δj ). However, as a result of issues with empirical identification,17
we have chosen to follow Bobba et al. (2017) and restrict the set of possible solutions to
those that satisfy λF = λI and δF = δI . The constraints implies that employee jobs share
the same arrival and termination rate.18
16

For a formal discussion, see Flinn (2006). For an implementation using demand-side information, see
Cahuc et al. (2006).
17
For a significant number of estimation samples we do not have enough data variation to obtain convergence of the likelihood function in the feasible parameters space.
18
In Appendix G Table G.1, we perform a robustness analysis on the only country on which it is possible
to attain empirical identification on all estimation samples: Argentina. For Argentina, we estimate the model
both imposing equality of the parameter and allowing the parameters to be different. We then perform a
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5

Estimation Results

The complete parameter estimates are reported in Appendix E. The estimates are quite
precise, typically more so the higher the education level and the larger the sample size. The
estimates also report significant differences for many parameters by gender, country and
education. Four comments about those differences are worth mentioning.
First, as shown in Figure 4 Colombia has the lowest arrival rates in the formal/informal
sector and the differences with respect to the other countries are statistically significant.
Additionally, in all countries, the biggest (and statistically significant) differences between
arrival rates in the formal/informal sector of men and women are in the group of workers
with primary education. Second, in all countries, the termination rate of formal/informal
jobs is lower in the group of workers with tertiary education. The differences with other
educational groups are evident and statistically significant for Argentina and Chile. With
respect to gender, termination rates of formal/informal jobs are in general higher for women.
Third, as shown in Figure 5, productivity is typically lower for women in formal jobs while
it is frequently equal or higher in informal jobs and self employment. The differences are
not always statistically significant but they are definitely so for Primary in Argentina and
Mexico and for Tertiary in Colombia and Chile. The clearest gender gaps in productivity
is in Primary in Mexico where all the three productivity distributions generate significantly
lower means women. Additional comments on productivity are reported below. Fourth, as
shown in Figure 6, the value of participating in the labor market (ρU ) shows a significant
gender gaps for men and women in the Secondary and Tertiary education group. Argentina is
the only one exhibiting modest returns to schooling to Tertiary since Tertiary and Secondary
values are quite similar.
Among the structural parameters, the parameter γiκ is of particular interest since it is
the parameter governing the distribution of the utility when non-participating in the labor
market. As expected, the presence of young children in the household increases the value of
out-of-labor-market activities. The difference may be substantial. For example, in Colombia
among tertiary educated women, the average value of out-of-labor-market activities when a
children younger than 5 is present is almost 30% higher than when no children younger than
13 are present.
Tables E.4, E.9, E.14, and E.19 report the implications of the parameters estimates on
Likelihood Ratio test where the null is the restricted model and the alternative is the unrestricted model.
The restriction is rejected only on one sample out of six: men with Secondary education. Even in this case,
the differences in point estimates are not large.
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productivity and wages. The top panel of each table reports expected value (E[x]) and standard deviation (SD[x]) of the match-specific productivity in formal employment, informal
employment and self-employment. They describe the primitive productivity distributions
that we denoted with Gij (x) in the formal modal and they represent the potential output
of a given match between a worker and a firm. Some of these matches are realized (accepted) and some are not, depending on the optimal decision rules of the agents (see Section
2.4). The bottom panel of each table reports expected value and standard deviation of the
accepted wages in formal employment and informal employment and of the realized labor
income in self-employment. Notice that the relation between the top panel and the bottom
panel involves two steps. The first step is the mapping between a specific value of productivity x and the wage paid to the worker w. This relation is governed by the equilibrium
equations (9) and (10). The second step is the optimal decision rule: not all the matches are
acceptable. Only matches with productivity higher than the appropriate reservation values
– as defined in equations (A.2) and (A.3) – are realized in equilibrium. In the case of the
self-employed, the mapping between productivity and realized labor income only involves the
second step. Finally, the middle panel of each Table reports the implied output per worker
(Y pw ) and output per capita (Y pc ) defined in equation (11)–(11). It is a useful measure to
evaluate the policy experiments and it represents the total value of the production of a given
group in the economy. It does take into account that: (i) agents may spend time in different
labor market states, including unemployment; (ii) agents may be less or more productive if
they work formally or informally; and, (iii) some agents may not participate in the labor
market at all.
The first relevant result reported in the top panel was expected: productivity increases
with education in all countries and for both men and women. The second result is less
obvious: the average gender gap in productivity is sometimes very different from the average
gender gap in wages. If the gender gap in wages typically favor men, that is not always true
of the gap in productivity. For example, in Colombia, the average productivity of women
with secondary education working as formal employee is about 11% higher than the average
productivity of the corresponding group of men but their accepted wages are about 10%
lower. Even if women may have on average higher productivity, they may decide to accept
lower wages as a result of different arrival rates of offers, different values of the outside option
while bargaining and different values of out-of-labor-market activities.
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5.1

Fit

The bottom panel of Tables E.4, E.9, E.14, and E.19 is also useful to judge how well the
estimated model fit the data. Each table reports the simulated moments (denoted by Model )
side-by-side with the sample moments (denoted by Data). The fit of the model is quite good
on the means but in some instances it is unable to fit the standard deviations.
Goodness of fit on the other labor market variables – including participation rates and
labor market dynamics over the other labor markets states – are reported in Tables E.3,
E.8, E.13, and E.18. The fit is great in Colombia, Chile and Mexico while it is markedly
worse in Argentina. The worse result on Argentina is due to the less precise information
available in the data: as mentioned, the duration information is not reported continuously
but in intervals.

6

Policy Experiments

In this Section we use the estimated model to implement a wide range of policy experiments
and to study their impact on relevant labor market outcomes. In each experiment, we
change the value of the parameter of interest leaving the other parameters unchanged so
as to isolate the impact of the policy under consideration. We simulate outcomes in the
post-policy environment taking into account that agents’ optimal decisions may change. In
other words, we compute new reservation value rules at the new equilibrium generated by
the policy. The equilibrium effects we can capture are limited to the ones explicitly modeled,
as described in Section 2. In particular, since we estimate the model under the assumption
that market are segmented by country, education level and gender, there cannot be spillover
effects between these groups.

6.1

Definition

In the first two experiments, we study both the reasons behind and the losses implied by
the lower labor market participation of women with respect to men. Women may decide
to participate less then men either because the value of non-participation is higher or because the benefit of participating in the market is lower. The first experiment relates to the
first component: the value of non-participation. The second experiment relates to the second component: gender asymmetries in labor market opportunities. The third experiment
implements a policy suggested by the gender-based taxation literature.
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Both opinion surveys and economic literature indicate that women value more than men
time outside the labor market.19 Our own estimates show this to be the case since the
average value of non-participation E(z) is estimated to be higher for women than men in all
education groups. Many factors may impact this difference, such as preferences, household
production, abilities and attitudes. One major component seems to be child-care and childrearing. Women still invest a higher amount of hours in child-care than men and their
labor market participation is significantly affected by fertility outcomes (Burda et al., 2013).
To map this policy in our model we change the parameters governing the flow utility of
non-participation z. Specifically, we allow the distribution of values of non-participation
to be different between women with children 5 or younger, children between the age of 5
and 13, and without children younger than 13. Since child-care provision policies are more
likely to affect mothers with young children, Policy Experiment 1 reduces the average value
of non-participation for those mothers in half. Formally, it is equivalent to doubling the
parameter γk5 . Reducing the value in half is arbitrary but, as we will show when discussing
the results, seems to generate labor supply responses in line with some estimates available
in the literature. To gain more flexibility in this respect and to study possible non-linearity
of the policy impacts, we also present selected results on the the same policy where we vary
the average value of non-participation for mothers with children 5 or younger over a broader
range: from a 25% to a 75% decrease.
Gender asymmetries in labor market opportunities are the results of many components,
including the gender wage gap, differences in promotions and labor market careers, asymmetries in search intensity and occupational choices. Some of these differences may be due
to differences in preferences and attitudes but other may relate to issues affected by policies such as human capital accumulation, gender discrimination, occupational choices. For
example, a policy that gives incentives to women to enroll in STEM or an affirmative action policy aiming at reducing discrimination can both be seen as policies boosting women
productivities.20 In this spirit, Policy Experiment 2 increases the average productivity of
women in the three sectors by 10%. Since productivity is represented in our model by the
distributions Gi,j (x), formally, the experiments changes the parameters µW j and σW j for
j = F, I, S so that the new average productivity EW j (x) is 10% higher. We chose 10% to
ease the calculation of the elasticities but it is worth noticing that in many cases a 10%
increase is enough to close the gender gap in productivity. To study the impact on a broader
19

For example, Scandura and Lankau (1997) show that women value more than men flexible working
arrangements in order to perform activities not related with the labor market.
20
For an example of the first in LAC, see Bustelo et al. (2017).
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range of values, we also implement experiments changing average productivity over a grid of
values ranging from 1% to 20%.
In the third experiment, we study a policy inspired by the gender-based taxation literature
(Alesina et al., 2011; Meier and Rainer, 2015). This literature suggests that the systematic
differences in labor supply elasticites between men and women should be recognized by the
tax system in order to improve efficiency. Since the labor supply of women is more elastic,
efficiency considerations imply that women’s labor should be taxed at a lower rate than
men’s labor. We implement this policy by imposing a gender-based contribution rate for
formal employees. In the notation of the paper, we change the parameter τ denoting the
proportional rate at which payroll social security contributions are withdrawn at the source
by firms when the job is formal. Policy Experiment 3 imposes a contribution rate 30% lower
for women than men. The contribution rates for men remain at the baseline value for each
country.
In the fourth and last experiment, we implement two extreme policies to compare formality and informality costs. These costs are the payroll contribution rate τ paid on formal
matches and the flow and fixed cost c paid on informal matches. The parameters of the two
formality regime are not only different but also have different ex-post distributive effects.
Lower productivity matches are penalized relatively more than higher productivity matches
by the fixed cost of informality c. Since lower wages are associate with lower productivity
matches, this cost is regressive while the cost of the formal contribution rate is proportional.
It does therefore become interesting to assess which one of the two has the bigger impact
gender differences in the labor market. Policy Experiment 4 performs two simple counterfactual exercises: first sets the contribution rate τ to zero and study the effects on the new
equilibrium. Then it repeats the same procedure setting the cost of informality c to zero.

6.2
6.2.1

Results
Policy Experiment 1: Reducing mother’s value of non-participation

Figure 7 reports the impact of the policy experiments on two crucial variables of interest:
participation rates and output per capita. The impact on a larger set of variables and
labor market indicators is presented in a series of Tables in Appendix E. The impact of
the childcare provision policy on female participation rates (top panel) is positive across the
board with changes ranging between 7 and 8 percentage points. However, in most cases the
intervention is not enough to close the gender gap in participation.
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There is a large literature looking at the impact of child care policies on female labor
supply. Blau and Currie (2006) present a review of child-care programs’ arrangements and
impacts. The policies more similar to our exercise are those providing subsidies to buy
childcare services. They review various studies in the U.S. and they report increases in
maternal employment ranging from 5 to more than 30 percentage points. It is a quite broad
range but it is a range that includes all the values that we find in our experiments: from
the 5.3 percentage points in the tertiary group that we find in Colombia to the almost 10
percentage points in the primary group that we obtain in Argentina.
There are also studies that look at some of the countries included in our estimation
sample. Berlinski and Galiani (2007) evaluate the impact of a large construction of preprimary school facilities in Argentina and find effects of magnitude similar to our exercise:
an increase of 7 percentage points in maternal employment. Maternal employment is different
from participation due to the possibility of unemployment but since unemployment is quite
low in our estimation sample, the number remains comparable: the aggregate impact of our
policy for Argentina is an increase of 8 percentage points. Martı́nez and Perticará (2017)
provides an identification strategy based on a randomized experiment offering after-school
care and they find an increase in maternal labor force participation of 4.3 percentage points.
Our experiment on Chile reports higher increases, ranging from 6.8 to 8.9 percentage points.
However, we focus on children at a younger age than those in the Martı́nez and Perticará
(2017)’s study.
The increase in the participation of women in the labor market discussed so far translates
in an increase in output because more workers contributes to production in the market. The
increases in output per capita (bottom panel) are substantial. For example the output per
capita in Mexico will permanently increase by more than 6% as a result of the policy. The
other countries register an impact that is smaller but never less than 4% resulting in an
overall average of 5.5%. In addition to differences by countries, there are differences by
education groups. In Argentina, the policy has a higher impact for lower education groups;
in the other countries the highest impact is on the secondary education group. It is important
to notice that we report total increases in output and not yearly increases or increases in
growth rate. How long it would take for the increase in output to take place depends on how
long it would take for the policy to be implemented.
It is also important to recall that we have modeled our economy on a “per-hour” basis,
i.e. we are using hourly wages to estimate the model and therefore the match-specific productivity x that we use to compute output should also be interpreted on an hourly basis.
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However, there is ample evidence showing that gender differences in labor supply are not
only limited to the extensive margin (the participation decision) but include also the intensive margin (hours worked). We illustrate the sensitivity of our results with respect to this
gender differential with the darker and lighter colors reported in the bottom panel of Figure
7. The total height of each bar is the “per hour” increase. Alternatively, it could be seen as
the increase that would result if men and women where working the same average number
of hours when they participate in the labor market. The lighter part of the histogram’s
columns takes into account that men and women can in fact work different hours on average
when they participate in the labor market. Specifically, we compute them assigning to men
and women the average amount of weekly hours observed in the data. As expected, the
increases in output are all lower because, on average, women work less hours than men in
all the countries over all education levels. How much lower is denoted by the larger part of
the bar. However, the difference does not eliminate the large positive impact on output and
for many country is quite small. The highest reduction is in Argentina and Mexico but it
is still limited to less than one percentage point in both countries. This robustness exercise
has limitations because it does not take into account that the intensive margin could also
adjust as a result of the policy. However, the adjustment in intensive margins could be both
positive or negative for output growth depending if the policy increases the amount of hours
worked by women when they participate in the labor market or not. A definitive answer
requires the full modeling and identification of the intensive margin labor supply decisions
of the agents.
In the experiment discussed so far, we reduced the average value of non-participation for
mothers with children aged 5 or younger in half. To match other possible policy experiments
and to study possible nonlinearities in the optimal reactions to such policy changes, we also
performed the same experiment by changing the average value of non-participation over a
broader range. Results are reported in Figures F.1 and F.2 in Appendix F. Both graphs
show monotone effects and a quite linear impacts when we reduce the value on a grid from
25% to 75%. An important exception is Mexico, showing a higher sensitivity for higher
values of the reduction: a reduction of 75% in the value of non-participation would increase
female participation by 16 percentage points and output by 12; a reduction of 25% would
increase participation by less than 4 percentage points and output by less than 3.
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6.2.2

Policy Experiment 2: increasing women average productivity

Figure 8 reports the impact of the experiment increasing women productivity by 10%. The
impact on participation rates (top panel) is large across the board and it is massive on
groups with only primary education. On these groups, the participation rate increases by
more than 20 percentage points leading to almost full participation in the case of Argentina.
As expected, the impact on output per capita is very large among these groups, as reported
in the bottom panel. However, the impact on overall output per capita, while still large, is
not as massive since the primary education group is the least productive education group in
each country. It is very interesting to see how the aggregated increase in output per capita
is always larger than the increase in women productivity we have imposed with our policy
(10%). The additional effect is due to changes in reservation wages and to the higher female
participation in the labor market. This channel is made more explicit by the decomposition
reported in Figure F.3 in Appendix F. The overall increase is decomposed in the portion
directly due to the 10% productivity increase (Pure Productivity Effect) and the portion due
to the increase in participation resulting from the productivity increase (Labor Force Effect).
The second effect is the optimal reaction of the agents to the new environment, what we
called equilibrium effect. In other words, it is the impact on output implied by the increase
participation that we have seen in Figure 8. Figure F.3 shows that the equilibrium impact
to the change in participation is not only significant but actually larger than the direct
increase in productivity. This explain the magnifying effect noted above: a 10% increases in
productivity increase output by significantly more than 10%.
As in Policy Experiment 1, we illustrate the sensitivity of our results with respect to
gender differentials in the intensive margin of labor supply with the darker and lighter colors
reported in the bottom panel of Figure 8. The lighter part of the histogram’s columns takes
into account that men and women work different hours on average when they participate in
the labor market. As before, there is a reduction of the positive impact when we take this
into account but the reduction is even smaller than in the previous case, in particular for
groups with more education.
The results of experiments changing the range of the productivity increase are reported
in Figures F.4 and F.5 in Appendix F. We perform experiments on a grid of values ranging
from 1% to 20%. The impacts on participation are more non-linear than in the previous
experiments: the elasticity decreases as we increase the average productivity. This is not the
case on the output impact. The reason is that, as pointed out before, the overall increase
in output is due to two channels: the increase in productivity in the women population
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(Pure Productivity Effect) and the portion due to the increase in participation resulting
from the productivity increase (Labor Force Effect). The lower increase of the second effect
is compensated by the larger increase of the first, generating an overall impact which is
approximately linear.
Finally, we perform an experiment where we decompose the impact of the productivity
increase by sector. In Figure F.6 in Appendix F, we report the impact on participation
and output of increasing women productivity by 10% in one sector at the time: the formal
employee sector, the informal employee sector and the self-employed sector. On top of
providing a useful decomposition, these experiments may correspond to actually different
policies. For example, a small business training program may increase women’s productivity
in the self-employed sector but not so much in the other two. We find that increasing
productivity only in the formal sector generates smaller but comparable overall effects on
participation as the baseline experiment. The main difference is that tertiary educated
women are now the largest beneficiaries. Increasing productivity only for informal employee
has positive but much smaller impacts than at baseline, in particular on output per capita.
The increase in self-employment productivity generates a larger impact on output per capita
than the increase in informal productivity but smaller than the one in formal productivity.
An interesting exception is Colombia, where the overall impact is similar to the one due to
the formal productivity increase thanks to the very large impact on women with primary
education.
6.2.3

Policy Experiment 3: decreasing women contribution rate

Figure 9 reports the impact of imposing a gender-based contribution rate for formal employees. As in the previous figures, the top panel shows the impact on the female participation
rate and the bottom panel the impact on the output per capita.
The impact on the participation rate is present but limited. A more important impact is
present in the composition of the participation. Since the policy reduces the cost of formality,
a larger proportion of labor market participants work in formal employee jobs, in particular
at higher levels of education. Results are in Tables E.5, E.10, E.15, and E.20 in Appendix
E.
The impact on output is large but the result may be more an indication that the tax is
distortionary in general than a suggestion of a gender-specific advantage. The main reason
reason why taxes may have a relatively limited impact on participation is that they are shared
between the worker and the firm. The bargaining structure, see 2.3, delivers this result, a
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result that effectively dampens the elasticity of workers’ labor supply with respect to the
contribution rate. Another reason why the impact on the overall female participation rate
is limited is that workers and firms substitute informal employment for formal employment.
As a result of the policy, the overall participation rate does not change too much but its
composition does, moving women from informal to formal employment options.
6.2.4

Policy Experiment 4: formality costs vs informality costs

Figure 10 reports the impact of two policy experiments. On the left, we eliminate the cost of
formality by setting τ = 0; on the right, we eliminate the cost of informality by setting c = 0.
Both policies increase overall female labor force participation (top panel) but the distribution
of the increase is very different. Removing costs of formality increase more the participation
of highly educated women; removing costs of informality has exactly the opposite effects.
The reason was mentioned in Section 6.1: the informality cost penalizes proportionally more
low-wage matches, which are in turn over-represented among women with lower education.
At the same time, the formality costs is proportional to wages but since highly educated
women are more likely to work formally, it does have a larger effect on them. This dynamic
is reflected in the distribution over the four different labor market states: formal employee,
informal employee, self-employed and unemployed. As shown in Tables E.5, E.10, E.15, and
E.20 in Appendix E, the first policy increase the proportion of female workers in formal
employee jobs while the second in informal employee jobs. The impact is larger for higher
levels of education in the first case and for lower levels of education in the second case.
The composition effects over education are even stronger on output per capita, as shown
in the bottom panels. Both have a positive impact overall but while removing payroll
contributions has a positive impact on all the education levels, removing the informality
costs has a positive impact only on the lowest education level.
To summarize, removing payroll contributions has the larger positive impact on both
outcome variables for the secondary and tertiary education level while the most beneficial
policy for the primary education level is removing the informality cost.
At the end of the policy experiments section, we should mention a relevant limitation
useful to put the magnitudes we find in context. The demand side of the economy (the
firms side) is very stylized and has very limited margins for adjustment. When a policy is
implemented in the current model’s environment, the “equilibrium effects” consists in the
adjustment of the optimal decision rules for both firms and workers. However, the only
margin of adjustment are the reservations values that generates the equilibrium proportions
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in the different labor market states. Workers can therefore decide over a variety of options
but firms can only decide if accepting or rejecting workers and if hiring workers formally
or informally. This means that firms cannot adjust their vacancy-posting strategy. If they
were allowed to do that, the post-policy contact rates could potentially change while in
our post-policy environment we keep them fixed at the estimated values. This additional
equilibrium channel could both increase or decrease the impact of a policy change, depending
on parameters and on the policy under consideration. Theoretically, it would be feasible to
add this margin to the model. Firms would have an optimal vacancy posting decision that
could be solved by imposing free-entry. The endogenous impact on meeting rates could be
incorporated by adding a matching function.21 The issue is empirical: we do not have enough
demand side data to identify the parameters of the matching function and the flow value of
posting a vacancy.22 Our experiments should then be interpreted as a reliable estimate of
the impact of policy changes before firms can fully adjust their vacancy-posting behavior.

7

Conclusion

Gender gaps in the labor market are widespread in most world regions and Latin America
(LAC) is no exception. However, LAC labor markets share some crucial features that may
impact the gender gap and related policies differently than in other world regions. The most
prominent feature is the presence of a large informal sector, which include both employee
hired illegally and self employed workers operating outside the formal taxation and social
protection system.
In the paper, we develop a search model of the labor market that captures both the
essential features of LAC economies and the crucial aspects of the different behavior and
opportunities of men and women in the labor market. The model includes job offers from
formal and informal employment as well as self-employment opportunities. It also allows for
a participation decision based on utility values affected by the presence of young children, in
addition to gender-specific parameters describing labor market mobility and productivity.
We estimate the model on comparable data extracted from representative data sets for
four large LAC countries: Argentina, Chile, Colombia and Mexico. The estimation results
21
For a review of the matching function literature, see Petrongolo and Pissarides (2001); for a search
model estimated on a LAC country using a matching function, see Bobba et al. (2017).
22
The lack of data is exacerbated by having different schooling levels: at the minimum, we would need
vacancy rates by schooling to identify the model and this would still impose a constrain on the TFP parameter
of the matching function, essentially setting it to 1. We do not see a way to solve this identification problem
over all schooling levels and countries object of our study.
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confirm some expected regularities (positive returns to schooling, a significant gender gap in
wage and participation) but also imply some new conclusions. Prominent among the latter
is the comparison between the gender gap in productivity and the gender gap in wages.
For some countries and educations levels, the usual gender gap (men higher than women) is
confirmed on wages but it is reversed on productivity.
We exploit the estimated structural parameters of the model to perform four policy experiments. The first approximates a child care policy equivalent to reducing the average value of
non-participation for mothers with young children in half. The second approximates polices
able to increase average female productivity. The third imposes a gender-based contribution
rate for formal employees and fourth studies the differential impacts of eliminating the costs
of formality with respect to eliminating the costs of informality.
We find that participation decisions significantly magnify the impact of each policy. For
example, the policy increasing women productivity by 10% leads to a much larger increase
in output per capita, ranging from 15% to 22%. This larger increase is due to the larger
participation of women in the labor market which endogenously results from the policy.
Composition effects over education are also important: most of the magnifying effects
is driven by the group of women with the lowest education (primary schooling). In the
fourth experiment, we find that removing payroll contributions has the larger positive impact
on both outcome variables for the secondary and tertiary education level while the most
beneficial policy for the primary education level is removing the informality cost.
The policy approximating child care provision also significantly increases output per
capita, ranging from an increase of 4.5% for Colombia to 6.6% for Mexico. This is a large
increase for a policy that could be potentially implemented at a modest fiscal cost.
In this respect, however, we have to clarify that we are not able to provide a good
approximation for the cost of any of our policies, nor we able to take into account possible
negative externalities on household production. Therefore, we refrain from any cost-benefit
analysis.
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Figure 1: Gender Gaps in Participation Rates
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Figure 2: Gender Gaps in Informality Rates
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Figure 3: Gender Gaps in Hourly Labor Income
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Figure 4: Estimated Arrival Rate of Jobs
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Figure 5: Estimated Average Productivity
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Note: Based on the estimated results presented in Tables E.2, E.7, E.12, and E.17. The confidence bands
reports the 95% confidence intervals based on bootstrapped standard errors with 100 replications.
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Figure 6: Estimated Discounted Value of Participating in the Labor Market
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Note: Based on the estimated results presented in Tables E.2, E.7, E.12, and E.17. The confidence bands
reports the 95% confidence intervals based on bootstrapped standard errors with 100 replications.
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Figure 7: Policy 1: Reducing Mother’s Value of Non-participation
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Note: The policy reported is policy experiment 1 : reducing in half the average value of non-participation
for mother with children aged 5 or younger. In panel (a) the overall length of the column is the post-policy
participation rate. The red darker segment is the impact of the policy. In panel (b) we report the percentage
points changes in output as a result of the policy. Light colored bars represent the effect on output taking
into account differences in average weekly hours worked by men and women. See Section 6 for more details.
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Figure 8: Policy 2: Increasing Women Productivity
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Note: The policy reported is policy experiment 2 : increasing the average productivity of women by 10%,
keeping the variance of the productivity constant. In panel (a) the overall length of the column is the
post-policy participation rate. The red darker segment is the impact of the policy. In panel (b) we report
the percentage points changes in output as a result of the policy. Light colored bars represent the effect on
output taking into account differences in average weekly hours worked by men and women. See Section 6
for more details.
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Figure 9: Policy 3: Decreasing Women Contribution Rate
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Note: The policy reported is policy experiment 3 : the formal employees contribution rate for women is
set 30% lower than the one for men. The contribution rate for men remains at the baseline value for each
country. In panel (a) the overall length of the column is the post-policy participation rate. The red darker
segment is the impact of the policy. In panel (b) we report the percentage points changes in output as
a result of the policy. Light colored bars represent the effect on output taking into account differences in
average weekly hours worked by men and women. See Section 6 for more details.
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Figure 10: Policy 4: Comparing No Formality Costs and No Informality Costs
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Note: The policy reported is policy experiment 4 : panels (a) and (c) set the formal payroll contribution
rate τ to zero; panels (b) and (d) set the cost of informality c to zero. In panels (a) and (b) the overall length
of the column is the post-policy participation rate. The red darker segment is the impact of the policy. In
panels (c) and (d) we report the percentage points changes in output as a result of the policy. Light colored
bars represent the effect on output taking into account differences in average weekly hours worked by men
and women. See Section 6 for more details.
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