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Abstract

Do households value access to free health insurance when making labor supply decisions? We ad-
dress this question by exploiting the 2002 introduction of universal health insurance in Mexico (Seguro
Popular, SP), that broke the link between access to health care and job contract. Reduced-form estimates
show that SP increased informality among less educated families with children by 3.5%. We develop
and estimate a household search model that incorporates the value of formal sector amenities relative to
pre-reform alternatives, and the value of health insurance. Model estimates show that households value
SP by, at most, 1.33 per unit of net cost.
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1 Introduction

A central topic in the global health agenda is universal health care coverage. The World Health Organization
has defined universal coverage as access for all people to comprehensive health services at affordable cost
and without financial hardship through protection against catastrophic health expenditures. The primary goal
of social health insurance schemes is to protect beneficiaries from the health and financial consequences
of adverse health events. However, limited access to social health insurance programs by the poor and
the informal sector workers has been a common problem in low-income countries, contributing to poor
health outcomes (Bennett et al.l [1998). While for this reason there is scope for government intervention
in providing free or highly subsidized health insurance, the impacts of such policies on labor markets in
developing countries are less clear. We study this issue in the context of a large health insurance expansion
in Mexico.

The Seguro Popular (SP, hereafter) was introduced in 2002 in Mexico as a noncontributory health in-
surance program and was directed to the half of the country’s population uncovered by social protection or
employer-provided health insurance (i.e., the informal sector workers and the nonemployed). Prior to the
reform, health insurance in Mexico was tightly linked to employment. One of the few free health insurance
services before SP was provided through the conditional cash transfer program Prospera/Oportunidades
(called Progresa until 2002), which targets poor families with children; however, it still left many disadvan-
taged poor families uncovered and without access to free health care services. Consequently, in 2002 half
of the population of Mexico - uncovered by employer-provided health insurance - was eligible for SP.

Since uninsured individuals before SP could only access affordable health care through their employer,
the introduction of a non-contributory public health insurance scheme such as SP could have resulted in
large effects on the labor marketm In practice, the SP is a transfer(tax) to informal(formal) sector workers
and to the nonemployed. On the one hand, if the value placed on its benefits is high, SP can lead to a
negative impact on employment and/or formality rates. On the other hand, wages in equilibrium might
compensate for the increase in benefits in the informal sector, and in this case, the impact on formality rates
and employment is ambiguous. Thus, the labor supply and welfare impacts of a non-contributory health
insurance program like SP depend on how much households value free healthcare and how firms in each

sector adjust wages given benefits.

"This concern was voiced in the Mexican press (see, for example, |http://archivo.eluniversal.com.mx/
finanzas/59102.html).


http://archivo.eluniversal.com.mx/finanzas/59102.html
http://archivo.eluniversal.com.mx/finanzas/59102.html

In this paper, we analyze the effects of the introduction of SP on labor market outcomes and provide an
estimate for the value of this free health insurance scheme. We start by exploiting its staggered introduction
across municipalities in Mexico in a difference-in-differences strategy. Using data from the Mexican Labor
Force Survey between 2000 and 2012, we show that among less educated households with children the
implementation of SP in a municipality increases the share of households without any member working in
the formal sector (henceforth, informal households) by 2.3 percentage points (3.5 percent), while there are
no impacts for the other groups studied (i.e., less educated households without children or more educated
households) or for the salaries in the formal or the informal sector.

Although a reduced-form approach is crucial to measure the impact of the reform, it does not allow the
analysis of counterfactual outcomes and welfare. More importantly, it does not take into account endogenous
labor market mobility when estimating parameters such as the value of job amenities and of free health care
for uninsured individuals. Hence, in order to understand how access to such schemes is valued by households
when their members (head and spouse) make labor market decisions, we develop and estimate a household
search model that incorporates the value of free health care as well as the pre-reform value assigned to the
amenities in the formal sector relatively to informal sector and nonemployment.

Our model is designed to capture the main features of the introduction and expansion of free health
care coverage to the uninsured population as well as existing amenities such as employer-provided health
insurance and social protection. In our baseline model, each member of a couple can be in one of three
employment states: working in the formal sector, working in the informal sector, or not working at all. If
one of the members joins the formal sector, the other spouse is automatically covered by employer-provided
health insurance as well as other social security benefits, which are treated as public goods within the
household. If none of the members work in the formal sector, the household is uninsured and, as such,
becomes eligible to SP after its implementation. We also extend the model to allow for heterogeneous
households by health status.

The framework we use builds on the [Burdett and Mortensen|(1998)) model, in which workers search ran-
domly on and off the job, with the additional feature that they may receive offers from heterogeneous formal
or informal firms. The non-employed and the informal sector workers are not entitled to any employment
protection benefits, while the formal sector workers have access to employer-provided health insurance and
other benefits secured by labor laws such as minimum wage and retirement pensions.

The main contribution of our paper is to combine three features: (i) a household search model with on-



the-job search, (ii) two working states that have a one-to-one relationship with the introduction of free health
care for the informal but not formal workers, and (iii) a structure that accounts for pre-existing amenities
across formal and informal/non-employment sectors. These features are key to understand the labor market
and welfare consequences of introducing free health care systems by taking into account empirically relevant
household dynamics and job attributes that may be shared within the household. In particular, our model
captures the nature of a dual system in which each sector has distinct job attributes and offers access to
different health systemsE]

The model is estimated using indirect inference and data from the Mexican Labor Force Survey, and
conveys two main findings. First, we estimate a marginal willingness to pay for SP between zero and 6
percent of the mean household income, respectively, for high and low education households. These estimates
show that the value of SP to families is always less than the government’s cost to provide it. For less educated
households, the value is around 0.53 per each Peso spent in the program. However, if we consider that the
government bears the incidence of uncompensated-care payments for this population, then the relevant cost
should be net of such transfers. In this case, the estimated value for less educated households is 1.33 per unit
of net cost of providing SP. In the model extension that allows for household heterogeneity by health status,
we find a higher estimated value of the program for good-health households. These figures are similar to
those found for subsidized health insurance in US; in particular, recipients value Medicaid at 0.5-1.2 per
dollar spent in the program in Oregon (Finkelstein, Hendren and Luttmer, [2019)) and less than 50 cents
per dollar spent in the Massachusetts’ subsidized insurance exchange for low income adults (Finkelstein,
Hendren and Shepard, 2019). Generally, free/subsidized systems are valued below their cost, suggesting
that individuals/families would rather be uninsured than buy the insurance at its full cost.

Second, we take advantage of the estimated model to simulate counterfactual scenarios of changes in
the valuation of SP on employment, labor informality and welfare. Our results show that the changes in
employment are small, consistent with an estimated value of SP between 0.53 and 1.33 for low education
households with children. Household informality increases by 2.9-4 percentage points across different sim-
ulations, driven mainly by men leaving the formal sector to informal sector jobs and fewer women moving
from nonemployment to the formal sector. In the model extension that allows for differences across health

status, we find qualitatively the same results. Our results suggest that the welfare gains of a policy like

>While the focus on family labor supply is not new (see | Ashenfelter and Heckman| |1974% [Lundberg| 1985}, \Goux, Maurin and
Petrongolol [2014; Blundell, Pistaferri and Saporta-Eksten, 2016)), it has not received much attention, specially in the context of low
and medium income countries.



SP are limited because wages decrease in the informal sector compensating for the introduction of SP, and
workers leave the formal sector where wages are higher and productivity is higher, on average.

This paper contributes to three strands of literature. First, it adds to the work studying the impacts
of SP by uncovering a mechanism behind the small impacts found for informality; namely, that families
assign little value to a health insurance scheme like SP when taking labor market decisions. The evidence
on the labor market effects of the reform is mixed (see the review in [Bosch, Cobacho and Pages| (2012)).
The estimates range from no impact on informality (Gallardo-Garcia, 2006} Barros), 2008; (Campos-Vazquez
and Knox| 2013; |Aguilera, [2011)) to small increases in the share of informal workers with less than nine
years of schooling, married women with children or caring for older adults (Azuara and Marinescul, 2013
Aterido, Hallward-Driemeier and Pages| 2011}; |Pérez-Estrada, 2011} [Bosch and Campos-Vazquez, 2014)).
The evidence about the impact of SP on wages is even scarcer, and the findings range from no effects
(Barros| 2008} |Azuara and Marinescu, 2013) to negative impact on informal wages (Aterido, Hallward-
Driemeier and Pages| 2011} |Pérez-Estradal 201 I)EI Finally, evidence on the welfare effects of SP is only
available indirectly: via study of wages effects and health improvements driven by reductions in infant
mortality (Conti and Ginjal 2023)), miscarriages (Pfutze, |2014) and increased use of medical services in
poor municipalities (Conti and Ginjal 2023).

Second, we contribute to two theoretical lines of work. On the one hand, we contribute to the literature
on household search. [Dey and Flinn| (2008) were the first to develop a household search framework to
estimate the marginal willingness to pay for employer-provided health insurance in the US. The authors
show the importance of considering the spouse’s job status to recover unbiased estimates of the willingness
to pay. More recently, [Fang and Shephard| (2019) study the recent reform in the US health system, building
on Dey and Flinn| (2008) by adding health shocks (following |Aizawa and Fang| (2020))) and endogenous
compensation packages comprising a wage and a menu of insurance offerings (premiums and coverage)

that workers can select fromE] We complement this line of work by modelling and estimating the first

3Recent U.S. reforms that have relaxed the link between employment and health insurance provision have led to numerous
studies examining the effects of public health insurance on labor supply. Baicker et al.| (2014) study the expansion of Medicaid
eligibility in Oregon and find no significant effect on employment but an increase in welfare dependence. [Kolstad and Kowalski
(2016) analyze the 2006 Massachusetts Health Reform and find compensating wage differentials due to employer-provided health
insurance but no effects on employment or wages. |Garthwaite, Gross and Notowidigdo| (2014) estimate large increases in the labor
supply associated with an abrupt reduction in the Medicaid coverage in Tennessee. While this recent evidence has significantly
improved our understanding of the link between health insurance and employment, it all comes from a developed economy.

#Rendon and Garcia-Pérez|(2020) and|Mankart and Oikonomou|(2016) develop household search models with one employment
sector to study the role of the added worker effect for the cyclical labor market behavior of household members. Relative to their
work, we have two sectors of employment: one that benefited from the free health insurance introduction (the informal sector) and
one that did not (the formal sector).



household search model adapted to the context of middle and low income countries that have a sizable
informal sector, where workers are not covered by employer-provided health insurance. On the other hand,
our work relates to a growing body of literature on search models with formal and informal sectors (see, for
instance, |Albrecht, Navarro and Vroman, 2009; [Ulysseal, 2010; Bosch and Esteban-Pretel, 2012; Meghir,
Narita and Robin, [2015} Bobba, Flabbi and Levy, ZOZZ)EI Our paper adds to this literature by estimating a
dual spouse search model allowing for intra-household dependency in labor market decisions.

Finally, we contribute to a fairly recent literature that relies on structural estimation to recover the wel-
fare benefits of subsidized health programs. [Finkelstein, Hendren and Luttmer| (2019) compare alternative
utility frameworks for valuing a Medicaid expansion for low-income, uninsured adults that occurred by lot-
tery assignment in Oregon. They find that the welfare benefit to recipients per dollar of government spending
is between $0.5-$1.2. Similarly, Finkelstein, Hendren and Shepard (2019) find that the willingness to pay is
less than half of expected costs in the Massachusetts’ subsidized insurance system. A more recent contribu-
tion accounting for the relation between labor market and health insurance options in the U.S. is|Aizawa and
Ful (2023), who estimate a willingness to pay of 21% of the cost of Medicaid. Our estimates suggest that
the welfare benefits of public health insurance are less than the government’s costs to provide it. However,
while the US and Mexican’s contexts have similarities (namely, that in the absence of the public program in-
dividuals would be uninsured) there are striking differences. Unlike Medicaid, SP is not means-tested but it
targets all households not covered by Social Security (i.e., without any member of the household employed
in a formal job). By using a household search model we account for these intra-household dynamics in our
approach and show that disregarding them leads to biased estimates of the value of a public program such

as SPE]

>Bobba, Flabbi and Levy| (2022) also study the effects of SP using an individual search and matching environment with formal
and informal sectors and schooling decisions taken prior to entering the labor market. They estimate the model using a sample of
males and data from municipalities with and without the program based on a single year of data (2005).

8Other papers have estimated the value of job amenities using individual on-the-job search models. Search frictions can explain
why workers with strong preference for amenities are paid higher wages, against the conventional result of compensating wage
differentials. [Hwang, Mortensen and Reed|(1998)) estimate a general equilibrium on-the-job search model in which workers in each
period may receive an offer that is characterized by a wage and by amenities. Firms have different cost of producing amenities and
are, thus, differentiated by amenities, and workers select into jobs, trading lower wages for better amenities. Bonhomme and Jolivet;
(2009) estimate a partial equilibrium version of |[Hwang, Mortensen and Reed| (1998) allowing two types of job-to-job mobility:
voluntary and involuntary. Using data for several European countries and five different amenities (none related to health insurance),
they generally find absence of compensating differentials because wages and amenities correlate in job offers and due to search
frictions. Alternative approaches include survey-based methods such as contingent valuation (e.g.|Ahmed et al.|[2016).




2 Background: The Mexican Health System and the Seguro Popular

Labor Relations Mexico is characterized by a dual system. Firms hire workers under salaried contractual
relations which broadly include three main components. First, a salary at least equal to the minimum wage.
Second, Social Security coverage including access to the public health care system, of which the Mexican
Social Security Institute (IMSS) is the largest provider of services, with benefits including basic health care
and medications, attention to occupational accidents, care for illnesses, disability benefits and retirement
pensions. In exchange for these benefits and rights, together employees and their employers pay payroll
taxes[] However, many firms evade the payment of Social Security contributions and also hire workers
without access to the benefits above (Anton, Hernandez and Levy, [2013)). Firms can be monitored and fined
if they do not comply with labor regulations. There is considerable evidence of extensive random work-site
inspections undertaken in thousands of firms by both the Ministry of Labor and the IMSS. The cost of being
caught with informal workers is high: employers are fined by IMSS for each unregistered worker (from 20
to 250 minimum daily wages) and must pay back due payroll taxes. Employers can also be charged with
providing false information, which carries an additional fine of 20 to 250 minimum wages for each worker

(de la Parra and Bujanda, 2020)).

The Health Care System before Seguro Popular Up to 2002, the healthcare was characterized by a two-
tiered system. About half of the population was covered through a contributory system guaranteed by the
Social Security Institutions: the IMSS, covering the private sector workers; the Institute for Social Security
and Services for State Workers (ISSSTE), covering the civil servants; and Mexican Petroleums (PEMEX),
covering the employees in the oil industries. Health care coverage was provided by these institutions in
public hospitals; individuals could also pay for care in private hospitals, or buy private health insurance. In
2000, IMSS covered 40%, and ISSSTE 7% of the population, respectively (Frenk et al., 2006).

The remaining half of the population, mostly uninsured, could access healthcare through limited govern-
ment programs such as the Expansion of Coverage Program (PAC), launched in 1996, and the anti-poverty
program Progresa (launched in 1997 and later renamed Oportunidades). The program has some overlap

with SP, as it includes a health component offered in medical units managed by the IMSS-Oportunidades

"The taxes are about 25% of their salaries, but this figure excludes other state and federal taxes. There is no unemployment
insurance system in Mexico; e.g., workers insured by the IMSS who become unemployed may withdraw a maximum of 30 days’
worth of pension savings every five years.



and the Ministry of Healthﬂ Those outside these programs had to pay out-of-pocket for medical services,
and by 2000, nearly 50% of healthcare expenditures came from individual payments. As a result, around 50

million Mexicans lacked guaranteed health insurance (Frenk et al., 2009).

The Implementation of Seguro Popular SP was launched as a pilot program in 2002 in 26 municipalities
of 5 states (Campeche, Tabasco, Jalisco, Aguascalientes and Colima) under the name Health for All (Salud
para Todos), with the goal of a gradual expansion to the rest of the country. During 2002, 15 additional
states implemented the program, and six more did it by the end of 2003E] The System of Social Protection
in Health was officially introduced in 2004 by the General Health Law, seeking to extend coverage to the
uninsured population. The expansion focused on states with low social security coverage, a high number of
uninsured in lower-income groups, and the capacity to deliver services. In 2004, three more states introduced
the program (Nayarit, Nuevo Leon and Querétaro) and the last three joined in 2005 (Chihuahua, Distrito
Federal and Durango).

Individuals who were not beneficiaries of social security institutions were eligible for SP. Enrollment
was voluntary and required basic documentation, such as proof of residence in Mexico, self-declared lack of
health insurance, and the ID. By 2012, 98% of the Mexican population was covered by some health insurance
(Knaul et al., 2012). In 2019, both Seguro Popular and the Oportunidades program were discontinued and

replaced by a new initiative, the Institute of Health for Welfare INSABI).

Funding SP was funded by revenues from general taxes, based on a tripartite structure similar to that
adopted by the two major social insurance agencies in Mexico, IMSS and ISSSTE. This included federal
government social contributions, solidarity contributions from both federal and state governments, and a
family contribution (in 2010, 96.1% of the enrolled families were exempted from paying it due to low
self-reported income; own calculations from the registry of enrolled families).

From 1999 to 2007, public health expenditure as a percentage of GDP remained stable at 2.6%, one of

8 Progresa beneficiaries receive free of charge a basic package of health services. The nutrition of both children and pregnant
women is monitored through monthly consultations and nutritional supplements are distributed in case of malnutrition. It is also
includes information on preventive health behaviors through community workshops; emergency services related to pregnancy
and childbirth. Beneficiary families protected by Social Security have also access to second- and third-level care in the units
administered by IMSS, while those unprotected have only limited access to second-level care. See https://www.gob.mx/
cms/uploads/attachment/file/79547/2005.pdf (accessed November 13, 2023).

“Baja California, Chiapas, Coahuila, Guanajuato, Guerrero, Hidalgo, Mexico, Morelos, Oaxaca, Quintana Roo, San Luis Potosi,
Sinaloa, Sonora, Tamaulipas and Zacatecas launches SP during 2002. In 2003, the program was introduced in Baja California Sur,
Michoacdn, Puebla, Tlaxcala, Veracruz and Yucatdn.


https://www.gob.mx/cms/uploads/attachment/file/79547/2005.pdf
https://www.gob.mx/cms/uploads/attachment/file/79547/2005.pdf

the lowest among OECD countries. Between 1999 and 2004, public health spending was divided between
insured individuals (1.8% of GDP) and uninsured individuals eligible for SP (0.9% of GDP). After the
introduction of SP in 2004, health spending for the uninsured rose steadily, reaching nearly 1.5% of GDP

by 2009 (Conti and Ginja, [2023)).

Coverage and Delivery of Health Services Families enrolled in SP were assigned to a health center,
linked to a hospital, and a family doctor for primary care. They received access to a package of health
services, which expanded over time—from 78 services in 2002 to 284 by 2012. These services included
preventive care, family planning, prenatal and obstetric care, ambulatory and emergency services, hospital
care, and some surgeries. In 2004, SP introduced the Fund for Protection against Catastrophic Expenses to
cover high-cost treatments for severe illnesses, such as breast and cervical cancers and childhood leukemia.
In 2006, the program further expanded with the Health Insurance for a New Generation, which provided
coverage for high-cost conditions affecting children under five years old.

The non-contributory and contributory health systems used separate networks of hospitals and health
centers, serving only their respective members. SP services were delivered through hospitals and health
centers operated by the Ministry of Health.

One of the key goals of the health reform was to increase investment in healthcare infrastructure and
promote a fairer distribution of resources. To support this, the Ministry of Health allocated a larger share of
the budget to health infrastructure (Conti and Ginjal, 2023). Furthermore, facilities providing services under
SP were required to complete an accreditation process to ensure they had the necessary resources to deliver

the interventions covered by the program (Frenk et al., 2009).

Other Policy Changes The period from 2000 to 2012 was relatively stable in terms of reforms that might
have influenced household labor market choices; the tax also system remained largely unchanged. The
only reform was the introduction of the program Child Care Centers to Support Working Mother, between
2007 and 2010, that aimed at children from families without Social Security coverage, where women were

seeking employment, enrolled in school, or working (Calderon, 2014).



3 Data and Empirical Facts

3.1 Data

We use two main data sources. The first data are the Padron, which is the consolidated registry of all families
with a valid enrollment in SP by December 31st of each year between 2002 and 2010. These data were used
by the Federal Government and States to decide the allocation of the funds to the program. The data contain
the exact date of affiliation, residence and the identifiers of the health center and general hospital assigned to
each family at the time of enrollment in the program. The date of affiliation of families is used to construct
the date of implementation of the program at the level of the municipalityEGI

We consider that SP had been introduced in a municipality when the number of families affiliated to the
program is at least 10. We adopt this number for three reasons. First, we prefer an absolute to a percentage
measure to capture the fact that the residents of a municipality can use the services provided by SP (and not
the fact that a certain proportion of the population has been covered). Second, this definition has become
relatively common in the SP-related literature (Bosch and Campos-Vazquez, 2014; del Valle, 2021} |Conti
and Ginja, 2023). Finally, Conti and Ginjal (2023) show that the impacts of SP are not sensitive to the
threshold number of families used to define program introduction.

Second, we use data from the Mexican labor force surveys, the Encuesta Nacional de Empleo (ENE)
2000-2004 and the Encuesta Nacional de Ocupacion y Empleo (ENOE) 2005-2012. These data have a
quarterly frequency and are rotating panels at the individual and household level similar to the Current
Population Survey in the US, where households can be interviewed for a maximum of five consecutive
quarters. The survey covers more than 11 million individuals between ages 18 and 59 between the second
quarter of 2000 to the fourth quarter of 2012 and, for each interview, it contains information about the

employment status, Social Security coverage and labor incomeE]

'%For the years 2002 and 2003 (the pilot-phase), only information on the date of enrollment and on the state of residence was
recorded. However, we are able to identify the exact date of implementation of SP in a given municipality by backtracking the
relevant information from the subsequent years because each family has a unique identifier. We have confirmed the accuracy of the
implementation date obtained with this procedure by cross-checking it against the official list of municipalities that adopted SP in
the pilot period.

T Although the ENE-ENOE is not designed to be representative at the municipality level, this should not be a source of concern
as long as the degree misrepresentative is unrelated to the rollout of SP. In the reduced form model used, we control for municipality
fixed effects that should account for this misrepresentation across municipalities, as long as it is invariant over time. [del Valle|(2021),
who uses the same data, provides several robustness checks addressing this issue and he shows the lack of representativeness of
ENE-ENOE does not affect point estimates. The choice of period spanning from 2000 to 2012 should not be a concern. Despite
recessionary episodes in 2001-02 and 2009, Mexico had a fairly stable GDP growth between 2000 and 2012, between 2.1%
and 2.3%, respectively (World Bank,|2020) DO WE NEED THIS BOLD PART?.FOI UM REFEREE ANTIGO QUE PEDIU....

10



An individual is defined as an informal worker if he/she does not have access to the health services
provided by his/her job through one of the Social Security institutions in the country. Since Social Security
coverage is extended to the spouse and children in the household, a household is considered informal if
neither the head nor the spouse have Social Security coverage through the job contract. In our analyses, we
pool informal employees and the self-employed as the definition of informality is based on the absence of
Social Security coverage; for example, in the 2012 ENOE data, 99% of the self-employed are not registered
with any Social Security institution. Thus, we follow Bosch and Esteban-Pretel (2012) and Meghir, Narita
and Robin| (2015) that also estimate search models with formal and informal sectors, and combine informal
employees and the self-employed into a single category to simplify the model estimation within a dual-

spouse job search framework.

Definition of Sample and Variables Our sample is comprised of half-million of couples residing in 628
(out of almost 2,500) municipalities that are covered by ENE-ENOE between 2000 and 2012. We provide
the details of sample construction in

We follow individuals between the first and second quarters they are surveyed. Specifically, we ob-
tain the job-to-job, unemployment-to-job, and job-to-unemployment transitions for each individual in our
sample (i.e., heads and their spouses), conditional on their state at the first interviewpzl We also classify
households into "bad health status" if the head or spouse has a health condition that prevents them from
working, working the usual hours, or seeking work; otherwise, they are categorized as having "good health
status." This classification allows us to calculate health transition probabilities between the first and second
interviews, which are used to calibrate the model (see [Table A.I). The proportion of households in bad
health status at the first interview is used to derive moments for evaluating model fit and to calculate the
average value of SP (see[section 6)). Finally, from the first interview, we obtain the proportion of households
by employment status, and the distribution of earnings in the formal and informal sectors.

We present results for four groups of households, namely the education level of the head of the household
and the presence of children aged 0-14 years. We define a family to be in the low education group if the
head has at most 6 years of completed education, which corresponds to elementary education in Mexico. We
also allow for heterogeneity by the presence of children aged 0-14 years in the household, for two reasons.

First, the package of services covered by SP is especially generous for conditions prevalent among poor

2Note that we exclude job-to-job transitions within the same sector from our analysis, as the data lacks information on job
changes or job duration.

11



children (such as treatment of respiratory and intestinal infections; see |Conti and Ginjal (2023)). Second,
the extension of coverage of Social Security to children depends on the age of the child: if the parent works
in the private(public) sector the coverage is extended to children under 16(18)E] Finally, we allow for

heterogeneity by the household health status.

3.2 Basic Descriptives

We start by presenting some basic facts regarding the labor market in Mexico, using the Mexican Labor
Force Survey. Panel A of presents basic statistics for the four main groups of households studied
in the periods before and after the introduction of SP in the municipality of residence. Columns (1) to (4)
of the table show that among households with children, before the introduction of SP, about 33%(59%) of
households in the high(low)-education group did not have Social Security coverage. After the introduction of
SP, the proportion of households without Social Security coverage increased by 2.2 percentage points (p.p.)
and 4.4p.p. in the high- and low-educations groups, respectively. Columns (5) to (8) show that the proportion
of informal households without children was similar in the periods before and post implementation of SP.

The table also includes the nine possible types of households according to the labor market situation
of each member of the couple (i.e., not working, which includes individuals unemployed or out of the
labor force, working in the formal sector or working in the informal sector). The stocks are denoted by
m,,, that stand for the fraction of households where the head is in status z and the spouse is in status
2’ (with 2,2’ = f,i,n). The most striking pattern is that among the less educated there is an increase in
the proportion of households with both members working in the informal sector (1m;;), and a reduction in
the proportion of households where the head is a formal worker and the spouse is not working (m,,; see
columns (3), (4), (7) and (8)).

Panel B of includes the mean for the distribution of (In) wages for the heads and spouses in
both formal and informal households The means of the salaries of heads and spouses are lower in the
informal sector than in the formal sector, while the standard deviation is higher in the informal than in the
formal sector for males. These differences partly reflect unobserved productivity differences between the

individuals who select into either sector within educational groups. After the introduction of SP, there is

3To keep the model treatable, we do not distinguish between parents working in private or public sectors and we use the most
stringent definition of child’s age, 16, which also coincides with the minimum school leaving age in Mexico. We consider the
presence of children under 15 in the household since the Labor Force Survey does not contain the date of birth and thus we do not
know whether the child may be close to turn 16 at the survey date. If children are studying, coverage can be extended up to age 24.
14 All monetary values presented are deflated to the first quarter of 2011 using the CPI of Banco de Mexico.
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an increase in the salaries of the heads, regardless of the group and sector. For high-educated families, the

salaries of spouses working in the informal sector decreased.

3.3 Reduced-Form Analysis

To motivate the structural model we develop below, we analyze the causal impact of SP on the proportion

of formal and informal households both overall and on the mean wages for husbands and spouses.

Empirical Strategy We present reduced-form evidence of the impact on informality of SP exploiting
the variation in the timing of implementation of the program at the municipality level. Such variation has
been explored before to evaluate the program effects using differences-in-difference models (Azuara and
Marinescu, 2013}; |/Aterido, Hallward-Driemeier and Pages| 2011; |Pérez-Estrada, |2011; Bosch and Campos-
Vazquez, 2014} |del Valle, 2021} |Conti and Ginjal 2023). Here, we compare changes in the labor market
outcomes of households for municipalities that introduced SP in different years between 2002 and 2007
(the last year a municipality implemented SP in our sample)E] We estimate the following model at the

municipality-quarter level:

Yiqt = BSPrgt + v Xkgt + ik + Tt + Epge (D

where Y}, is households’ employment status or salaries, & indexes the municipality, ¢ the quarter and ¢ the
year. S P4 is an indicator variable equal to one if municipality k in quarter g of year ¢ has implemented SP.
We control for unrestricted municipality effects (ux) to account for unobserved determinants of Y that are
constant at municipality level and can also be correlated with the timing of implementation of SP; and for
unrestricted quarter effects (m4) to account for common shocks. X}, includes linear trends in characteris-
tics of the municipality of residence measured in 2000 (or 2001, depending on data availability), namely, an
indicator for large city, index of deprivation, (log of) total population in 2000, number of hospitals, health

centers, and total number of doctors and nurses in hospitals per 1,000 uninsured individuals in 2001 E] The

ISRelative to |Azuara and Marinescu| (2013); |Aterido, Hallward-Driemeier and Pages| (2011); [Pérez-Estradal (2011); [Bosch and
Campos-Vazquez|(2014); del Valle| (2021)) that also study the effects of the reform on informality, we use a longer data frame. This
can affect estimates because differences in the impacts of SP on informality found by different authors do not seem driven by the
identification strategy employed, but rather by the period studied - with smaller effects found in studies that relied in data from the
earlier period of implementation of SP. In addition, we provide estimates for a different sample: married men and women.

'8Conti and Ginja|(2023) provide details on the determinants of the timing of the municipality-level implementation of SP. They
find that, after accounting for state fixed effects, earlier implementation of SP occurred in more populous and richer municipalities,
with a smaller proportion of eligible individuals and of children 0-4 years old, with more hospitals, health centers and doctors
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parameter of interest is 3, the effect of access to SP, which is identified from variation across municipalities
and quarters. The standard errors are clustered at the municipality level to account for autocorrelation in the
outcomes (Bertrand, Duflo and Mullainathanl, 2004).

Finally, to account for multiple hypothesis testing when studying treatment effects, we use the iterative
procedure outlined in algorithms 4.1 and 4.2 of Romano and Wolf] (2005)). This method iteratively rejects
or accepts hypotheses at a fixed significance level, thus in the tables presented we indicate the coefficients
that are remain significant at a level of 10 percent. We use 1000 block-bootstrap replications to obtain the

adjusted critical values (the block is the municipality).

Results shows the estimates impacts on informality rate and mean salaries of formal and informal
workers. Column (1) shows that the implementation of SP in a municipality is associated with an increase
in informality for less educated households with children of 2.3p.p. (Panel A), in line with previous work
(Azuara and Marinescul, 2013} |Aterido, Hallward-Driemeier and Pages|, [2011}; |Pérez-Estrada, 2011} [Bosch
and Campos-Vazquez, [2014;|del Vallel|2021)). There are no impacts on informality any on other groups or on
salaries, in general (columns (2)-(5)). Note that only the increase in informality rates among less educated
households with children is robust to adjustment of inference to multiple hypothesis testing and alternative
speciﬁcationsE]

The estimates in|lable A.3[examine how the impacts of SP on informality vary based on the household’s
health status, measured during the first interview. These results suggest that the increase in informality in
is driven by households classified in "good health".

In sum, applying a similar reduced-form approach that has been used in previous work, we find that the
introduction of SP increased the informality rates among the most disadvantaged families with children but
we are unable to detect any robust impacts on informality for any other group or on salaries of different

groups of individuals.

per eligible, and with alignment between the party of the mayor and that of the governor of the state in the year in which the
program was launched. These pre-existing differences in levels are accounted for by the municipality fixed eftects. The rollout of
the program was also unrelated with pre-existing municipality trends in health (Conti and Ginjal |2023) and labor market outcomes
(Bosch and Campos-Vazquez, |2014).

Y In 20 hypotheses are tested. in the Appendix includes the estimates for 5 using two alternative specifications:
(1) including a quadratic yearly state trend, and (ii) removing the linear trends in baseline municipality characteristics. We present
estimates for the informality rate in less educated households with children and for salaries of heads in more educated households
without children (i.e., for the two main estimates that survive adjustment of inference to multiple hypotheses testing).
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4 Joint Labor Search Model

4.1 The Basic Setup

We now present our household search model with two working sectors. We build on the model by Burdett
and Mortensen| (1998)), where workers search randomly on and off the job, with the additional feature of
two searchers per household who may receive offers from formal or informal firms. In this continuous time
model, the future discount rate is r and households seek to maximize their expected lifetime income. We
assume a unitary approach like Dey and Flinn| (2008) in which all income and benefits are shared within
the household. This is an appropriate approach as the free health insurance is not targeted to any particular
household member, therefore, it is less likely that strategic interactions due to this policy play any important
role here (see also Blundell, Pistaferri and Saporta-Eksten| 2016)]|

Individuals can be in one of three labor market states: nonemployed (n), formal worker (f), or informal
worker (7). Conditional on the labor market state, the individual receives a new or alternative job offer that
is characterized by a wage, that is a random draw from a distribution of wage offers, F, specific to each
sector and spouse. At each point in time, only one of the two household members — the head or the spouse —
can receive a shock, i.e., spouse 1 (head/man) and spouse 2 (spouse/woman) face mutually exclusive shocks
in the labor market. However, a shock that destroys the job of the employed spouse can instantly induce the
nonemployed spouse to exert more effort to move to the informal sector. This effort is taken as exogenous
and is interpreted as the probability that an instant added worker effect can occur. The instant utility of the

household is given by:
u(w; + w2) + a(1 — I) + ~1L, if both spouse 1 and 2 work
u(wy + b2) + a(1 — I) + ~1, if only spouse 1 works
u(by + we) + a(1 — I) + ~1, if only spouse 2 works
u(by + b2) + 7, if neither works

where I is an indicator function for informal household (when no household member is in the formal sec-

tor), wy is the labor income of spouse 1, wy the labor income of spouse 2, b; the flow of income during

18 Although the collective model has become the benchmark model in the intra-household allocation literature, empirically,
unitary and collective models under CARA preferences are not distinguishable (Mazzoccol [2007; |Browning, Chiappori and Weiss,
2014)
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nonemployment of spouse 1, and by the flow of income during nonemployment of spouse 2. In the formal
sector, the wage is net of taxes and Social Security contributions, while in the informal sector no taxes or
contributions are made, so the wage is the gross wage.

In the pre-reform period (ie, before the introduction of SP) «y is set to zero. The parameter a captures
the utility value of all amenities in the formal sector relative to those in the informal sector in the pre-reform
period. In we discuss how we explore the introduction of SP to identify . Note that as modelled,
v includes not only the value directly assigned to the health services covered by SP, but also to its benefits,
such as the value assigned to the reduction in infant mortality (Conti and Ginja, [2023)) and miscarriages
(Pfutze, 2014).

Finally, rather than assuming linear preferences, the function u takes a CARA form and we estimate the

coefficient of absolute risk aversion (¢) from data. For example, when spouse 1 and 2 work, u(w; + wsy) =

1—exp[—0(w1+w2)]
[

4.2 Household’s Value Functions

Let W,/ be the value function for a household where spouse 1 is in labor market status z and spouse 2 is in

labor market status 2’ (z, 2z’ = f,,n). There are nine value functions, and we now describe each of them.

4.2.1 Only one member works

In the formal sector We start with the case of a household with only one member working in the formal

sector; this is a formal household, i.e., with Social Security coverage. The flow value is:
Wien(w1) = u(wy + b2) + a+ 6}(1 —p2) Wyn — Wep(w1)) + (2)
§pa / max { W (x) = W (w1), Wan — W (w1)} dF7 (z)+
AL / mas (W (2) — Wi (1), 0} dF )+
A [ max (Win(a) =~ Wy (wn). O} dF z)+
Aif/lﬂﬂahx{Vfo(whHf) — Wa(wi), Wag(x) = Wpn(wr), 0} dFF (x)+

22, / max {W (w1, ) — Win(uwn), 0} dF2 ()
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where (5} is the rate at which spouse 1 faces formal job destruction, and p, captures an instant added worker
effect, i.e. the probability that spouse 2 moves from nonemployment to informality given that spouse 1 loses
a formal jobm )\} f and )\}i are the arrival rates of formal and informal job offers respectively for spouse
1, and )\721 ¢ and )\ii are the arrival rates of formal and informal job offers respectively for spouse 2. When
the head loses a formal job by a 5} shock, with probability py the spouse finds an opportunity to move to
the informal sector. In this case, the household decides considering the flow of gains which will accrue
if the spouse takes the informal offer paying x, Wy;(x) — Wy, (w1), against the option of not taking it
Wan — Wy (w1). With probability 1 — po the spouse does not find an opportunity to work in the informal
sector, then there is no decision to be made by the household. New offers from the formal sector to the head
arrive at the rate A} £ and the household decides whether the head will take the offer. New offers from the
informal sector to the head arrive at the rate )\}i, and the household decides whether the head will take the
offer. Job offers from the formal sector to the spouse arrive at rate )\31 £ and the spouse decides whether
to take the formal offer or remain nonemployed. Following Dey and Flinn| (2008), we allow endogenous
quitting in our model when the spouse finds a formal sector job since these jobs have the potential to replace
the consumption lost if the head decides to quit (formal sector jobs are, on average, better paid and more
stable). Finally, job offers from the informal sector for the spouse arrive at a rate of )\Zi. When this occurs,
the household compares its current situation—where the head is employed in the formal sector and the
spouse is non-employed—with the scenario where the spouse enters the informal sector.

The value function W, ¢(w2) is similar to the above, the only difference is an exchange of the status

between spouses 1 and 2 (see Appendix [C.T].

In the informal sector In this case one member is working in the informal sector. This is an informal

household, i.e., without Social Security coverage. The flow value is given by:

Spouses may find an opportunity to move immediately to job activities in the informal sector such as self-employment. We
assume that, conditional on one spouse losing a job, there is no such opportunity for the other spouse to move to the formal sector
since this would require more time, such as a formal application process. Given the importance of such likelihoods in the data (see,
e.g. (Table A.4)), we explicitly model this feature, despite the fact that the standard household model allows for the exit rate hazard
from nonemployment to the informal sector of an individual to vary discontinuously whenever their spouse loses a job with a wage
above the reservation wage.
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Win(wy) = u(wy + ba) + v + 6 (1 — q2) (Wipn — Win(wy)) + (3)

Sha [ max (W) = W), Wan — Wi (1)} dFP 2+

AL / max {Wip () — Win(w1),0} dE} (z)+

A, / mas (W (2) — Win (1), 0} dF )+

A2y [ e (Wig(w1,2) = Wan(un). Wag () = Wanwn). 0} dFF(a)+

22 / max {Wi; (w1, z) — Win(w1),0} dF?(z)

where 52-1 is the rate at which spouse 1 faces informal job destruction, and ¢, is the probability that spouse
2 moves from nonemployment to informality, given that spouse 1 loses his informal job, thus capturing an
instant added worker effect in the case a job is lost in the informal sector. When the head loses the informal
job by a (5141 shock, with probability g2 the spouse finds an opportunity to move to the informal sector. In this
case, the household decides considering the flow of gains that will accrue if the spouse takes the informal
offer paying =, Wy, (x) — Wy, (w1), against the option of not taking it, W,,,, — W;,,(w1). With probability
1 — g2 the spouse does not find an opportunity to work in the informal sector. New offers from the informal
(formal) sector to the head arrive at rate )\ili ()\%f), and the household decides whether the head will take the
offer. Job offers from the formal sector to the spouse arrive at rate /\i #> and the spouse decides whether to
remain nonemployed or to take the formal offer and acquire the benefits of this sector for the household, in
which case the head may quit. Finally, job offers from the informal sector to the spouse arrive at rate \2,.
The value function W,;(ws) is similar to the above, the only difference is an exchange of the status

between spouses 1 and 2 (see Appendix |C.1).

4.2.2 Both members work

Households with both members working in the informal sector These are households without Social
Security coverage. When spouse 1 or spouse 2 receives and accepts an offer from the formal sector, the
household will have Social Security coverage; however the other spouse (who did not receive the shock)

may quit.
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Households with at least one of the members working in the formal sector These are households with
Social Security coverage. For sake of brevity, the value functions corresponding to such cases are also

presented in Appendix [C.1]

4.2.3 Neither member of the couple works

This is an informal household (i.e., without Social Security coverage).
Won = u(b1 + be) + v+ )
Anf / max { Wy (2) — Wan, 0} dF} (z) + A, / max { Wi, () — Wi, 0} dF} () +

)\if/max{an(x) — Whn, 0} de )+ A2, /max {Whi(z) — Wi, 0} dE2 ().

Each member of the couple may receive offers from the formal (informal) sector with arrival rates )\}L 7

and ¢ (A, and A2)), respectively for spouse 1 and 2.

Households make their decisions based on reservation wages. Since the value functions are strictly
increasing in wages, there exists a reservation wage for each pair of choices. For example, when a )\}i
shock arrives to spouse 1 in the formal sector while spouse 2 is also formal, the household decides to
take the offer if the resulting wage is higher than w¢s_~;¢(w1,w2). This critical value is the solution of
Wep(wi,w2) = Wip(Wf—sip, w2). in the Appendix shows one possible scenario with the
value function Wj¢(wq,w2) dominating Wy ¢(wq,ws) for lower wages of spouse 1 and given the wage of
spouse 2 in the formal sector, ws. Note that in this case, spouse 1 is willing to take a lower wage in the
informal sector than his current wage in the formal sector. When households are faced with three options,
the choice algorithm is a bit more complex because it will depend on the relative steepness and location of
three instead of two curves. However, since the value functions are always non-decreasing in wages, there
will be reservation wages that determine the choice made by each individual across three such options.

As noted in the joint search literature, the fact that certain shocks will lead to simultaneous changes in
the labor market status of both members of the household raises concerns about equilibrium multiplicity
(Dey and Flinn, |2008)). In this paper, we numerically solve the equilibrium using the method described in

section 5| Through extensive numerical simulations, we always find a unique solution.
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4.3 Model with health shocks

We also extend the model to incorporate household heterogeneity based on health status. We consider two
possible health status, H = {good ("GH"), bad ("BH")}, and assume that health status is exogenous but
subject to random shocks according to a Poisson process, with transition rates v(h'|h), with h, k' € H and
h # K/, that are independent of job status. In this extension, the value of leisure (bh), the value of formal
job’s attributes (a"), and the value of SP (wh) all depend on the health status.

All value functions have a similar structure to the baseline expressions presented in with
an additional term that corresponds to the change in the health status. The details are included in Appendix

C.2)

4.4 Firms and Endogenous Wages

A key difference between an individual and a household search model is that in the household context the
reservation wage of one spouse depends on the job state and wage of the other spouse. In a standard wage
posting models with single and homogeneous searchers, firms have to pay above a common reservation
wage of the unemployed. In this model, with two searching spouses, we assume that firms with productivity
p pay a wage higher than the minimum reservation wage for each spouse and sector.

For simplicity, we assume that wages of spouse 1 (men) and spouse 2 (women) in the formal (f) and in
the informal (¢) sectors are determined in separate markets. By doing so, we assume that the labor markets
are segmented by gender and sector, and they do not compete directly. While, this assumption can be seen
as a limitation, however it allows to control for important observable differences in wages across groupsEG]
In each submarket, firms are ex-ante heterogeneous in their productivity p with continuous distributions:
F}(p) and '} (p) for spouse 1 in the formal and informal sectors, respectively; and, ch (p) and T'?(p) for
spouse 2 in the formal and informal sectors, respectively. We denote as I' the distribution of productivities
of active firms, and thus we assume that a firm does not offer a wage such that the total labor cost exceeds
its revenue p. Moreover, any wage offer is at least greater than the workers’ minimum reservation wage
denoted by Q‘;} and w; (s = 1,2), in the formal and informal sectors, respectively. Otherwise, firms never

attract any worker.

20 Alternatively, motivated by the private health insurance system in the US, [Fang and Shephard (2019) propose an extension of
Burdett and Mortensen| (1998) that allows firms to choose wages and whether to provide insurance. In their household setting, they
aggregate marginal productivity of workers and labor force size across the two genders, and assume that firms of productivity p
choose a wage that varies by the insurance option but does not vary by spouse (gender).
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In the formal sector, in addition to payroll taxes, 7, we also consider a legal minimum wage, mw, to
capture the labor market institutions in the Mexican regulatory setting. In such sector, wage offers are

reater than max{w?%, mw}. In the market of spouse s = 1,2, a formal firm maximizes its steady-state
g f P y

profieflowbyssolving: Py choosing wages to take into account for
inflow
and outflow of workers
mawamax{Q;,mw} (p - (1 + T)’LU)E; (w) (5)
where ch (w) is the equilibrium size of a formal firm in the market of spouse s offering w, i.e. a steady-state

measure of workers that takes into account the inflow and outflow of workers in firms that choose to pay

wErI Normalizing the number of formal firms to one in each market s = 1, 2, we have

W) =M Fe ) (6)

where m;} is the stationary measure of employment in the formal sector and Gj} (w) the stationary earnings
distribution in the formal sector for spouse s/

In the informal sector, minimum wages are not enforced and firms do not pay taxes. However, firms
can be caught by enforcement authorities or face constraints such as having no access to credit markets. We
assume that this imposes a cost on informal firms that is embedded in the level of productivity at which they

operate in the labor market. The informal sector firm solves:

max,,>qs (p — w)f; (w) (7

where ¢7(w) is analogous to function @ defining the equilibrium size of an informal firm in the market of
spouse s offering w.

Since the distributions of productivity of active firms in each submarket (by sector and spouse) are con-
tinuous, the solution to the maximization problem is unique following |Bontemps, Robin and van den Berg
(1999, 2000). Furthermore, monotonicity of optimal wages [w = K ;(p)] implies Fjs(w) = F‘;(KJ_S1 (w));
j=fiands=1,2/

2Steady-state profit is the limiting case of the expected present value of future profit as the rate of time discount goes to zero
(Mortensenl [2000).

ZZAs in an individual search environment with two employment sectors and direct transitions across the two sectors (see e.g.
Meghir, Narita and Robinl 2015} [Narita, 2020)), the stocks and earnings distributions in this context can be solved for through a
system of flow equations that are functions of the transition rates and wage offers distributions. In our estimation, this is simplified
because we simulate the households’ trajectories, so we do not need to use the flow equations to recover the stocks and earnings
distributions.

ZThese equilibrium properties, derived in Bontemps, Robin and van den Berg (1999} [2000), depend on the shape of the wage
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5 Estimation

In this paper, we develop an estimation strategy suitable for a model with two searching spouses, two sectors
of employment, and direct transitions that may occur between them. To keep it as simple as possible, we
estimate the model using simulated method of moments.

We exploit the fact that, given the equilibrium wage offer distributions, F7, and observed wages,
worker’s behavior is sufficient to identify the transition and utility parameters. Estimation of such parameters
does not require computing the productivity distributions.

Since we cannot obtain F7 non-parametrically (i.e., as functions of observed wages using the flow
equations), we assume that these distributions have a non-standard Beta(w, W, ¢, ;) CDFE. Although we
allow for this flexible shape by calculating «; and [3; using all data moments, we calibrate the minimum
and maximum support points from the data on wages by sector and spouse. We then interpolate using a
uniformly spaced grid with 50 points.

Given (ay, By, o, i), the model primitives include job offers arrival rates (), job destruction rates (4),
added worker effect probabilities (p, q), as well as utility parameters including the measure of risk aversion
(6), the nonemployment incomes (b; and bs), the relative value of amenities in the formal sector (@), and the

value of Seguro Popular (7). All are denoted by:

O = (Oéf75f7 ai7ﬁi7 )\;lfv Afjl"z? )‘in,’ )\71Lf76'}7 5}'7 )‘12f7 )\21'7 /\%17 )‘%fu 67,27 5j2fup17 q1,pP2,42, 07 b17 b27 a77> (8)

5.1 Two-step Estimation

Formally, we follow a two-step estimation procedure. In the first stage, we use data from the pre-reform
period, where we set v = 0 and search over the parameter vector O to find the combination that minimizes a
distance criterion (see below) between the simulated and empirical moments. All 24 parameters are jointly
estimatedEr] In the second step, we use data from the post-reform period and we keep all parameters fixed at
the value obtained from the first stage, and search over v (and wage offers parameters) to find the value that

minimizes the distance criterion. This estimation approach, which uses differences in labor supply patterns

distributions. As we are unable to derive the admissible shapes of such distributions given the interdependence of different sectors
and individuals in the current environment, in practice, we rely on the first-order condition to provide a unique solution to the firm’s
decision and then we check whether the second-order condition is satisfied. The latter is equivalent to K ,(p) > 0.

24We set all the transition rates within the same sector (such as )\}c ) equal to zero because transitions within the same sector are
not observed in our data.
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induced by a reform among those with and without insurance to identify the value of health insurance, is
similar in spirit to that in [French and Jones| (2011)).

We define our method by
Onsn = arg min (v(0) — D ACICIE)

where dim(v(0)) = dim(0) > dim(0©) and W is a weighting matrix in which the diagonal elements are
the inverses of the bootstrap variances.

For each sample, we use two groups of moments. The first contains individual moments: wages by
sector and by spouse (mean, standard deviation, 10th, 25th, 50th, 75th, and 90th percentiles) and transition
probabilities between any two labor market status and by spouse (variation in occupation status between
interviews for the first and second quarters). The second includes cross moments, i.e., moments that relate
spouses 1 and 2 in any dimension. In particular, we target the joint employment proportions and conditional
transition probabilities, such as the probability of the head finding a job in the informal sector conditional
on the spouse losing a job, and vice VCI'SEIE] In total, in the first step we use 53 moments to estimate
24 parameters. In the second step, to estimate the utility value of SP, «, and the new equilibrium offers
distribution parameters, we use 9 employment moments and 8 wage moments by sector and spouse (namely,
mean and standard deviation) in treated municipalities, after the implementation of SP. Finally, we obtain
the standard errors using nonparametric bootstrapping with 100 replications.

Up to this point, we have shown how we estimate the transition rates, wage offers and utility parame-
ters. These estimates did not require computing the distributions of productivity. However, counterfactual
policy experiments under general equilibrium, where offered wages are endogenous, will use the estimated
distributions of productivity to compute the new equilibrium. In a completely separate step, we exploit the

first-order condition from the profit-maximization problems (5) and (7) to estimate the productivity support
for each member and sector (see for details).
5.2 Identification

As is well known in the literature on household search model estimation (see, e.g., Dey and Flinn, [2008};

Flabbi and Mabli, 2018)), it is difficult to analytically solve for all structural parameters, so a formal proof

5 Additionally, we could have also matched the joint distribution of wages of couples. However, we do not use these moments
in our approach, since the majority of women does not work.
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of identification cannot be provided. Specifically, writing up flow equations and theoretical transitions is
intractable since the individual exit hazard is not constant over the time period, i.e. it depends on the job
state and wage of the spouse that may change during the interval in which the individual receives a shock.
However, we are able to provide formal identification arguments for the key parameters of the model under
the assumption of stable reservation wages (see [Appendix E).

By conditioning on the spouse’s job state and wage at a given point in time, the model can be identified
in three steps. First, we use the equilibrium steady-state relationships between the observed joint earnings
distributions, Gi;/, and the sampling distributions, F7 (7, j' = f,iand s = 1,2) to calculate the sampling
distributions, given the transition and utility parameters. As equations [E.Tjand [E.2]in illustrate,
the earnings CDFs are the primary link to the wage offers distributions. Second, we construct theoretical
transition probabilities to recover the transition parameters, conditional on the wage offers distributions and
utility parameters.

We then combine the first two results to identify the preference parameters. To do so, we exploit the
Bellman equations and assume strong monopsony power for the lowest wage earners in both formal and
informal sectors. This assumption implies restrictions that we use to identify the utility parameters. To
separately identify a (the utility value of amenities in the formal sector) and -y (the value of health insurance
provided by SP), we exploit the variation in the timing of the introduction of SP in municipalities as we
do in reduced-form analysisFE] Essentially, our strategy relies on the fact that there are no other changes to
programs or reforms, such as payroll taxation, changes to formal sector benefits or to cash transfers, hap-
pening simultaneously with the implementation of SP in a municipality, so that any changes in employment
transitions and wages from the pre- to the post-implementation period can only be attributed to SP (see [sec|
Thus, with linear utility (¢ = 0) and using data before the SP program (when v = 0), we obtain a,
b1 and bs. Then, using data from the treated municipalities in the post-SP implementation period we show
that + follows from the same restriction as the one used to calculate a (see Appendix [E.T).

Given that utility is additively separable, 6 is the only parameter related to "consumption” and it is iden-

tified from the variation in incomes associated with households changing between labor market states. For

A different identification strategy is implemented by [Bobba, Flabbi and Levy|(2022) to estimate the utility value of SP from an
individual search and matching model. They use data for only one year (2005).

2"We assume that the first-step structural parameters are the same across the municipalities that implemented the program in
different years (ie, earlier or later). This assumption is supported by strong evidence that the timing of SP implementation was
not correlated with pre-existing trends in labor market characteristics (Azuara and Marinescu, 2013} |Bosch and Campos-Vazquez,
2014).
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33 FeL]

example, consider the value of households that are initially in the state “ii” earning at (w1, wa), Wi; (w1, w2),
and the least value that the households could have for the husband to accept an offer from the formal sector,
ie. Wfi(u?}, ws). Given wy, we and all other parameters, one can use these two value functions and a fixed
point algorithm in order to recover 6.

As the parameters are jointly estimated, i.e. there is no one-to-one mapping between each moment and
parameter. However, in Appendix we show that, in general, the baseline estimates of the model
are robust to small perturbations to the value of each parameter values. This comparative static exercise also
highlights the importance of considering joint search. The simulations show that each individual responds to
changes in his/her moments but also to those of his/her spouse. Importantly, cross-effects are not symmetric.
For example, the fraction of husbands without work responds relatively more to changes in the transition
rates of wives, while the unconditional transition probabilities of women are more sensitive to variation in

the transition parameters of men.

Extension with health shocks The identification of the model extension provided in Appendix fol-
lows similar arguments to those presented above. With health shocks there are the following new parameters:
v(W|h), b, b, a” and v* where h, b’ € H = {good health ("GH"), bad health ("BH")}.

The two transition rates v(GH|BH) and v(BH|GH ) are identified from the probabilities of changing
health status from the first to the second interview, using data from the pre-SP period. In addition to the
remaining parameters, we estimate a total of 29 parameters using 64 moments in the first step (taken before
the introduction of SP). In the second step, we estimate the utility values of SP, 7", and the new equilibrium
offers distribution parameters using 18 employment moments and 8§ wage moments by sector and spouse

(namely, mean and standard deviation).

6 Results

We now present the model estimates. Our benchmark model is estimated for households with two spouses
- where the head is male and the spouse is female - with and without children less than 15 years old. We
focus our analysis on households with children, although at the end of this section we also highlight the
main differences in the estimates relative to households without children. The estimation is performed for

two groups of households: low and high education (recall a household belongs to the high-education sample
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if the head has more than 6 years of education).

We start by estimating all parameters using the period before the introduction of SP. To do so, we set
the value of free health insurance in the informal sector and nonemployment, ~, to zero. In the sample of
municipalities covered by the Labor Force Survey, SP was implemented in a staggered manner between 2002
and 2007. We then use the period after the introduction of SP to estimate ~y as described in
keeping all other parameters fixed as estimated on data from the pre-reform period.

The time period in the model is one quarter. We set the discount rate to » = 0.036, which corresponds
to the average for the Mexican benchmark interest rate in the period 2000-2004 and 7 = 0.10 for employer

contributions to social security following [Satchi and Temple (2009)).

6.1 The Model Fit

Overall, the model closely reproduces the patterns observed in the data. Appendix compares the
stocks of households — where members can be employed in the formal or informal sector or non-working —
and the transitions, as predicted by the model and observed in the data, in the pre-SP period. The stocks are
denoted by m ./, which show the fraction of households where the head is in status z and the spouse is in
status 2’ (z, 2’ = f,,n). Both the model and the data show that the largest fractions of households are those
where the head is employed in either the formal or informal sectors, while the spouse is non-employed. The
model also reproduces remarkably well the share of heads and spouses in nonemployment for both low and
high-education households.

The transitions are less well fitted because our estimation method penalizes the moments that are rare
the data. Thus, the model underestimates the fraction of heads who move from formal to informal and in
the opposite direction between two consecutive quarters. It also underestimates the share of spouses moving
from nonemployment to an informal job when the head loses his job, again reflecting that these transitions
are rare in the data.

The model replicates well also the main patterns in distributions of accepted wages in the data. Appendix
[Table A.5|presents selected moments for the distribution of wages in the data and as predicted by the model.
For instance, wages in the formal sector are on average higher than in the informal sector for both head and
spouse. The male-female wage gaps predicted by the model and observed in the data are similar.

Finally, we perform a model validation exercise that performs an out-of-sample using the estimated

benchmark model. Our results in[Appendix G|show that the model is able to predict the stocks of households
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of each type and formal sector wages for a period not used in the model estimation.

6.2 Model Estimates
6.2.1 Transition Rates and Wage Offers Distributions

reports estimates of the transition parameters across sectors of employment and nonemployment by
spouse. The job arrival rates are 6 to 12 times higher for women in relation to men. The estimates show that
the market is more frictional for women as the ratio of job arrival to job destruction rate is low for them.
For men, the arrivals rates are 8 to 22 times larger than destruction rates, depending on the destination and
sample, while these numbers range between 0.2 and 1.1 for women. Additionally, on the job search is more
effective than out of the job to receive offers in the formal sector, while the contrary is observed for offers
in the informal sector.

The high informality stock can be attributed to the following (see [Table A.4)). First, the arrival rate of
offers from the informal sector for nonemployed individuals (A7) is higher than that from the formal sector
(A f). This difference is more pronounced for men, who also have much lower and similar job destruction
rates across sectors, meaning that these rates play a smaller role in explaining informality. Second, the
probabilities of transitioning from nonemployment to the informal sector when a spouse loses their job, p's
and ¢'s, range between 0.2 and 0.8 indicating a significant instant added worker effect that contributes to
increase informality.

Appendix reports the estimates for the parameters of the wage offer distributions. The pa-
rameters vary by sector - formal (ay and 3y) and informal (o; and ;). Additionally, the minimum and
maximum support points vary by sector and spouse. The implied mean offered wage is typically higher for
husbands than for wives. In low-education households, offered wages are 10% higher for men compared to
women in the formal sector, and 20% higher for men in the informal sector. For high-education households,
average formal wage offers are similar for men and women, while informal wage offers are 24% higher
for men. Interestingly, the mean wage offer in the informal sector is lower for high-education households
compared to low-education households. One potential explanation for this result is that wage offers must
be relatively more attractive in the informal sector to justify the high informality rate among low-education

households.
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6.2.2 Utility parameters

The model allows for risk aversion and different flow of nonemployment income of heads and spouses.
The first row of presents the estimates for the coefficient of absolute risk aversion (#). The point
estimate for high education is higher than for low education, but both are imprecise, and we fail to not reject
concavity for both groups. The absolute risk aversion estimates are smaller than the median estimate in
Cohen and Einav| (2007), which is 3.0 - 1075 under the assumption of CARA utility. Our values are also
smaller than the values reported in[Fang and Shephard| (2019) (that range between 1.1 and 1.2) in their study
of health insurance in the US using a household search model and CARA utility. We translate the CARA
estimate into relative risk aversion multiplying 6 by the quarterly average household income. Then, we
obtain relative risk aversion coefficients of 0.00013 and 0.0098 for low and high-education households with
children, respectively. Although the risk aversion parameter is small, the reservation wages of one spouse
may still depend on the other spouse’s job status and wage because the health insurance is an amenity shared
within the household. This means that within couple decisions cannot be uncoupled in the sense that the
decision of spouse j to accept a job offer will depend on the health insurance status and wage of spouse j’ as
well as their own current wage and health insurance status (see [Dey and Flinn| (2008) and [Appendix F).

The second and third rows of show that the nonemployment incomes, b; and bs, are negative,
reflecting that job offers are more likely to be accepted by individuals out of work for both spouses. Nonem-
ployment income is lower for men than for women, because they are more likely to have a non-working
spouse, resulting in less household insurance in case of nonemployment. Our estimates are consistent with
other on-the-job search models that also found very small or negative estimates for the flow income of un-
employment (e.g. Bontemps, Robin and van den Berg|, 2000} |Aizawa and Fang, 2020; Meghir, Narita and
Robin, 2015) |

The fourth row of presents the estimates for a, which represents the value of pre-existing ameni-
ties in the formal sector compared to those in the informal sector or nonemployment. While the estimate for
low-education households is negative and imprecise, the estimate for high-education households is positive.
To understand what these estimates represent in terms of earnings, we compute the willingness to pay, that
is, how much households would need to give up to be indifferent between being formal or outside the formal

sector. Specifically, we calculate the marginal willingness to pay as the ratio of the marginal utility of the

20ur choice of CARA utility function is very flexible allowing for example a negative total income, that is possible given a
negative nonemployment income. We think this is more appropriate than using CRRA utility and having to assume b > 0.
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job amenity in the formal sector to the marginal utility of the wage. This is reported in the sixth row of
the Since the absolute risk aversion estimates are close to zero, the marginal utility of income is
almost flat. As a result, the willingness to pay is approximately equal to the utility value for low-education
households (column 1) and is slightly higher for high-education households (column 2). A negative or low
value for a can be explained by several factors: (1) preferences for more flexible work schedules in the
informal sector (Perry et al.,[2007); (2) behavioral biases, such as myopia and the tendency to outweigh the
immediate burden of paying taxes compared to the future benefits of pensions and formal sector benefits; (3)
access to generous welfare programs for disadvantaged households such, as Progresa/Oportunidades, and
even (4) differential frictions across sectors, namely a more frictional formal sector. Column (2) of
shows that high-education households are willing to pay 18% of their mean earnings to be in the formal sec-
tor, capturing the value they place on the non-wage benefits of the formal sector. In comparison, Table A2.1
in /Anton, Hernandez and Levy| (2013) indicates that taxes amount to 22% of earnings (excluding pensions,
housing and state taxes). Hence, our finding suggests that even those more likely to be formal workers do
not seem to value enough formal health benefits.

We also estimate an extended version of the model that includes health shocks (see Appendix [C.2).
In [Table A.18] we report the utility parameters for the samples of households with children; this table
shows important changes in the nonemployment income for women relative to the estimates for the baseline
model When the parameters bg vary by health status, nonemployment income is lower for women in less
educated households with bad health status. For example, a woman becomes less reluctant to accept a job
offer if her husband is in bad health.

Allowing the values of formal sector attributes (a”) to vary with health status leads to similar estimates
for low-education and high-education households without kids. For high education households with kids,
the value for households in the bad health status (a®H) is less than half that in good health households
(Table A.T8). As utility becomes more linear in the extended model, the decline can be interpreted as a
reduction in disposable income due to higher medical expenditures for high-education households with bad
health. Although these households in the formal sector are more likely to access health treatment because
of their coverage through the formal health care system, not all treatments or medications are covered.

Consequently, families often face out-of-pocket expenses.

% All other parameters and model fit for all samples are in the Appendix Tables A.20
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6.2.3 The Value of Seguro Popular

The estimate of v and the corresponding marginal willingness to pay in (fifth and seventh rows,
respectively) show that the value added of SP for low-education households is positive and significant, rep-
resenting 6% of their mean earningsFE] Although the SP does not target specifically low-education house-
holds, it is perceived as having a higher value for this group. Nevertheless, even among low-education
households, the marginal willingness to pay for SP is low when we compare it to the gross cost of funding
the program per family. The government spends per quarter MXP 1,306 (in 2010 pesos; about 100USD) per
family enrolled in the program (CNPSS| 2013)). Thus, our estimate suggests that low-education households
assign a value of only 0.53 for every MXP spent on the programEr]

Prior to SP, health care was also available to the poorest through PAC or Progresa/Oportunidades (see
[section 2)). As a result, some low-education households already had access to services that partially over-
lapped with those of SP, reducing the value of . Also, from the beginning of the 20th century, Mexico had
recognized that health care for the uninsured should have been covered as part of governmental assistance,
rather than by the families themselves or by public or private charities (Frenk et al., 2009). Therefore, SP
did not transferred significant resources to the newly insured households. Instead, it redirected resources to
government institutions that had previously borne the costs of their implicit insurance. Consequently, if the
government bears the incidence of uncompensated care payments, the cost to the government of providing
SP would be net of such transfers. Assuming that the net costs are 40% of the gross costs, as estimated for
Medicaid (Finkelstein, Hendren and Luttmer, 2019), our estimate for low-education households would be
~/(0.4 x 1306), which equals 1.33 per unit of net cost for providing SP.

We also estimate the model for the samples of households without children (Appendix F_Z]
For low-education households, the estimate of -y is positive, similar to the sample with children, but smaller
at 4% of mean earnings, with y/(0.4x 1, 306) equal to 0.76 per unit of net cost. This lower value is expected,

as the benefit of health care provided by SP should be greater for households with children.

¥0ur estimate is robust to including moments that capture the variation in labor supply patterns of those with and without
insurance before and after the reform. In particular, by targeting the increase of 3.5% in informality obtained in the reduced form
estimation (in addition to the usual wage moments) in the second estimation step, we obtain v = 538 (S.E. = 99), which is within
the confidence interval of our baseline estimate where v = 695 (S.E. = 147).

3! Using different approaches, [Finkelstein, Hendren and Luttmer|(2019) find that the willingness to pay for Medicaid by recipients
per dollar of net cost is between 0.5 and 1.2. Similarly, Finkelstein, Hendren and Shepard (2019) estimate a willingness to pay of
less than 0.5 for enrollees in the Massachusetts’ subsidized insurance exchange.

32The corresponding model fit tables, transitions and wage offer parameters are reported in Appendix Tables and
respectively.
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For high education households, + is negative whether they have small children or not. It is reasonable to
expect that an important part of the incidence of the transfers is on richer households, such as the privately
insured. This is consistent with Appendix that shows that high education households spent
more in health than low education families in 2002 (before SP)PEI If high education recipients bear the
ultimate incidence of the transfers, we can use (v + 0.6 x 1,306)/1, 306 as the relevant measure, following
the estimate for the crowd-out of implicit insurance in the US (i.e., 60% of gross cost). This calculation
suggests that the value of SP relative to its costs is 0.10 for high-education households with children and
0.23 for those without children. However, if we assume that richer households have a welfare weight of
0.5, as Hendren| (2020), then the estimated value should be (v + 0.3 x 1,306)/1, 306, resulting in negative
estimates of -0.20 and -0.06 for households with and without children, respectively.

Nevertheless, even considering that the government bears the costs for low-education households while
high-education households bear the ultimate incidence of the transfers, the average value of SP across all
household types ranges between 0.46 and 0.62, depending on how the richest households are accounted for
in the social welfare function "]

Turning to the model with health shocks, shows that allowing for different values of SP
according to the health status (Y& for good health and v2# for bad health) increases the value for house-
holds with good health while it shows an insignificant value for those with bad health in the sample of low
education with children (column 1). Notably, these households are precisely the group driving the increase
in informality attributed to the SP in the reduced-form model (see [Table A.3). A similar pattern is observed
for the sample of households without children (Appendix [Table A.19). The most direct interpretation of
these estimates is that SP adds less value for bad health households, possibly due to the limited coverage
offered by SP for certain treatments or medications, which may not fully meet their healthcare needs. For
high-education households with or without children (column 2), the value of SP is similar between good and
bad health statuses and comparable to the value in the model without health shocks.

We can use the analysis above to calculate the value of SP relative to its costs. Recall that the relevant

33Appendixpresents basic descriptive statistics of the amount of out-of-pocket health expenditures and its share in
overall household expenditures. These statistics are obtained using data from the Household Income and Expenditure Survey for
2002 (before SP) and 2008 (post SP). shows that over 99% of households do not report any expenditures on health
insurance. The share of less educated households with children without health expenditures increased from 42% to 44% between
2002 and 2008, suggesting an improvement of health status and/or increased availability of free health services for these households.
In the sample period, the share of high-education households with children without expenditures remained constant.

3*We use the number of households by education and the presence of kids, before the program, reported in to calculate
the averages across all households.
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measures are /(0.4 x 1, 306) for low-education households and (y+0.3x 1, 306)/1, 306 for high-education
households. These imply that for low-education households, the value per unit of cost ranges from 0.27
to 1.56 for those with children, and from 0.51 to 1 for those without children; while for high-education
households, the estimated value per unit of cost ranges from -0.02 to -0.16 for those with children, and from
-0.14 to -0.22 for those without children. By averaging across all household types, we obtain the values of
SP of 0.63 and 0.19 per unit of cost, for good and bad health households, respectively.

In summary, our estimates for -y indicate that, given all parameters fixed in the pre-SP period, only low-
education households assign a positive value to SP. This value represents 6% and 4% of mean household
earnings for households with and without children, respectively. Except for low-education households with

children, the value of SP is generally below the cost per family, even when accounting for health shocks.

6.3 Individual vs. Household Search Model

As argued in the literature (e.g. [Dey and Flinn| (2008)), in the presence of amenities that are shared within
the household — that cannot be uncoupled — modeling decisions as a single-agent model will be misleading.
As|Dey and Flinn| (2008)) show, even when households are risk neutral, an amenity such as health insurance
that is a public good in the household causes the decision of one spouse of whether to accept a job offer to
depend on the job status as well as wage of the other spouse. documents the interdependence
between the reservation wages of each household member and the current job status and wage of his/her

partner.

7 Policy Experiments

Having estimated the model, and the preference parameters, we can now examine the welfare of households
and changes in employment and informality under different counterfactual policies. We perform two main
simulations. First, to assess the welfare changes of the actual policy, we take as benchmark the model
estimated in the period before the programs’ implementation, where - is set to zero. We then vary ~ to the
estimated value as reported in Second, we explore alternative policy reforms that could improve
the current health system. One natural question is the welfare impact of changing the quality of health
insurance. It is reasonable to expect that the free public health insurance may be provided less efficiently

and that the quality of care may be lower. To understand if this is the case, we then simulate an increase in
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the value of SP that is twice the estimated parameter.

We assume that the economy is in a steady state, represented by the situation in the pre-program period
and moves to a new steady state after the policy change. We conduct the simulations under three different
assumptions. First, the policy is simulated in a setting with exogenous wage offers: we call it "partial

equilibrium". Second, we assume endogenous wage offers using the firm side of the model presented in

[subsection 4.4|and [Appendix D| Finally, we simulate the policy in an environment with endogenous wages

and a revenue-neutral introduction of SP; to do so, we assume that the government’s expenditure in the
program is paid by all households through a lump-sum tax in the form of dividends, akin to a per period tax
on ”consumption”E]

We focus on the sample of low-education households with children for which the value of - is non-zero,
as this is the only sample where we detect effects of the instruction of SP in the reduced-form analysis.

SP expanded health care to the half of the Mexican population previously uncovered by any contributory
health insurance. We then expect that this reform increased the incentives for households to be outside the
formal sector — that is, when spouses are working in the informal sector or nonemployed. Under endogenous
wage offers, as workers leave the formal sector, formal-sector firms may raise the wage to retain them, while
firms in the informal sector may lower wage offers. This should counteract at least some of the increase in
value of being informal attributed to SPFE] Furthermore, if the government funds the SP through a lump-sum
tax paid by all households in every period — as in our third counterfactual — then there is further reduction of
incentives to become informal due taxation.

reports the results on household stocks, mean wages and welfare, while Appendix
presents the results for transitions. Column (1) of these tables shows partial equilibrium results. They
indicate that if the pre-SP economy is simulated with the estimated value of SP, almost all household stocks
in the formal sector decline, leading to an aggregate increase in household informality of 2.9p.p. (6.2%).
This is mainly due to a 2.8p.p. (6.9%) increase in the stock of households with an informal head and a
nonemployed spouse, and a 1.9p.p. (6.4%) decrease in the fraction of households with a formal head and a
nonemployed spouse. Exits from the formal sector to the informal sector increase for both men and women.

Additionally, there are fewer men transiting from informal to the formal sector, and fewer women moving

31n practice, this form of taxation is easier to reach the informal sector (Gordon and Li, 2009) and is more adequate to the fact
that SP has been funded through general taxation rather than adjusting formal sector taxes.

¥ General equilibrium effects (through wages) are expected to be smaller because they may result only from changes in labor
supply, given that firms bear no cost related to the health insurance provided by SP.
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from nonemployment to the formal sector Nonemployment decreases among men by 0.15p.p. (3.5%),
but increases among women by 0.8p.p. (1.1%).

The partial equilibrium results also show that the formal sector wages increase as workers become
more reluctant to accept formal sector job offers. In contrast, informal sector wages decrease for heads of
households because, after the introduction of SP, they are more willing to accept a job offer in this sector.
Together, the introduction of SP — corresponding to a value of 6% of the mean household income — and the
reduction in overall wages imply an increase in the average welfare of workers of 3%@ Welfare increases
for informal workers and the nonemployed mainly due to an increase in the value of SP, which increases
utility. Welfare also increases for formal sector individuals mainly because of higher wages, as reservation
wages are now higher in this sector.

With endogenous wages (column 2), we see the expected compensating differential for men working in
the informal sector. Specifically, wages of men in the informal sector decrease, while their formal sector
wages increase beyond the levels in the partial equilibrium scenario (column 1). General equilibrium effects
through changes in the wage offers are non-negligible, but not substantially large compared with the partial
equilibrium results. These results are associated to larger increase on household informality, around 4p.p.
(8.4%), and workers’ welfare increases by 3.3%.

In column (3), we report the results obtained under a revenue-neutral implementation of SP. In this
counterfactual scenario, the government expenditure of SP is funded by all households through a lump-sum
tax in the form of dividends. This tax disproportionately penalizes lowest earners, particularly informal
workers and the nonemployed. Relative to the general equilibrium results in column (2), wages offers for
men increase even more in the formal sector as they attempt to leave this sector. Women become more
reluctant to accept informal sector jobs but less hesitant to take formal sector jobs. Despite the increase in
utility due to SP, the welfare of workers decreases by 3.8%. Finally, the impact on informality is similar to
the general equilibrium counterfactual in column (2), increasing by 3.8 (8%). Across all simulations, the
partial equilibrium effect on informality is closer to the reduced-form estimates in (3.5% impact).

In columns (4) to (6) of we simulate an increase in the value of SP that is twice the estimated

parameter. Accordingly, in the revenue neutral simulation, we also adjust the cost of providing SP by

3" These results are consistent with the reduced-form evidence about the impact of SP on labor market transitions. The transitions
from informal to formal jobs decline for men, driven by those with low education. Women however stay more in nonemployment as
transitions from nonemployment to the formal sector reduce among those with low education (results available from the authors).

3The welfare measures are calculated using the lifetime value of households and their density in each joint status and wage.
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assuming that the program’s cost per family doubles. The main results show that informality increases by
1.4 to 1.7 times relative to the simulations of columns (1) to (3). In general equilibrium, informal wage
offers decline further because the informal sector attracts more workers, leading to lower informal wages.
Additionally, in the revenue neutral simulation (column (6)), these changes in salaries — and the reduction
in the formal sector wage for women — reduce the incentives to work, and nonemployment increases among
females. Collectively, these effects explain the welfare decline of 6.8% when we consider the increased costs
of providing SP. Finally, we find evidence supporting that SP increased firms’ profits (see [Appendix H.

presents the effects of increasing the value of SP using the model with health shocks. By
increasing the value of SP from zero to the value estimates in column 1 of we find similar results
to the simulations of the baseline model. The main difference lies in the magnitude of welfare effects that
are larger in the model with health shocks because the point estimate of v is larger for households in good
health (the majority in our sample).

Summing up, our main findings suggest that SP generates incentives for household informality, that
increases between 4.9 and 8.0% across different simulations and models. Despite the reform providing
coverage to 53% of households with low education, the overall impact on informality is modest, aligning
with reduced-form evidence. We rationalize this result with our estimate of the marginal willingness to pay
for SP, which is 0.53—Iess than the program’s gross cost per household—but this value increases to 1.33
when considering our measure of the net cost of SP. We also find that introducing free health insurance or
improving a system like SP has limited potential to enhance the welfare of workers due to the negative effect

on the government’s budget.

8 Conclusion

In this paper, we examine how access to free health insurance affects the labor market decisions of house-
holds. To do do, we develop and estimate—for the first time—a household-level job search model applica-
ble to a developing or middle-income country. Specifically, we focus on Mexico, which in 2002 introduced
Seguro Popular (SP), a non-contributory health insurance scheme aimed at the half of the population not
covered by Social Security protection. Difference-in-differences estimates using the staggered introduction
of SP across municipalities show that the program increased informality by 2.3 percentage points (3.5%)

for less educated households with children, with no impacts for the other groups studied (i.e., less educated
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households without children or more educated households).

Then, to understand why the policy change had limited impacts on the labor market, we develop and
estimate a household search model that incorporates the value of free health care by SP and the pre-reform
valuation assigned to the amenities in the formal sector relative to the alternatives (i.e., informal sector and
non-employment). This approach allows us to recover the value of SP as perceived by households.

Our results show that the marginal willingness to pay for health insurance coverage provided by SP is
low, ranging from zero to 6% of the mean household income, with the largest value coming from the poorest
group of households — less educated families with children. Our estimates also indicate that the value is
generally below the government’s average cost of providing it. The model simulations show that the welfare
gains are limited. However, they ignore considerations that could justify the provision of subsidized or free
health insurance to the uninsured population, such as uncompensated care, that may be important for lower-
income populations (e.g., Finkelstein, Hendren and Shepard, 2019). Therefore, despite a private willingness
to pay below the gross cost, if the government bears the incidence of uncompensated-care payments, then
the cost of SP should be net of such transfers. Alternatively, if the relatively richer beneficiaries bear the
ultimate incidence of the transfers — as is the case of the privately insured — then the estimate of willingness
to pay should also account for these transfers. Nevertheless, even considering that the government bears the
costs of providing uncompensated care to the uninsured low-education households, and that high-education
recipients bear the ultimate incidence of the transfers, the average value of SP across household types ranges
from 0.46 and 0.62 per unit of cost, depending on how the wealthiest households enter the social welfare
function.

Finally, our results have important policy implications for those countries introducing and/or expanding
schemes that decouple access to health services from employment contracts—such as Medicaid expansions
for low-income uninsured individuals or the 2010 Affordable Care Act in the US, suggesting that equilibrium
adjustments might preclude large cross-sectoral shifts to the sector benefiting from the publicly subsidized

health insurance.
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9 Tables and Figures

Table 1: Employment and wages in the formal and informal sector.

Y] 2 (3) 4) 5) (6) )] ®)
With children Without children
High Education Low Education High Education Low Education
Before After Before After Before After Before After

Panel A: Proportion of households, by employment type

Number of Households 65,775 81,723 51,882 46,779 15937 25415 21,671 23,367
Share of Households without 0.330 0.352 0.588 0.632 0.396 0.407 0.620 0.634
Social Security coverage (informal hhlds.)

Households by type

With Social Security

Head Formal-Spouse Formal (m ¢ ¢) 0.127 0.133 0.041 0.040 0.149 0.152 0.038 0.041
Head Formal-Spouse Informal (m s;) 0.077 0.103 0.054 0.065 0.072 0.093 0.049 0.063
Head Formal-Spouse Not Working (m ¢1,) 0.412 0.352 0.282 0.226 0.310 0.271 0.255 0.217
Head Informal-Spouse Formal (m; ¢) 0.045 0.050 0.031 0.031 0.055 0.056 0.029 0.035
Head Not Working-Spouse Formal (m, 1) 0.008 0.010 0.005 0.006 0.018 0.021 0.009 0.011
Without Social Security/Informal

Head Informal-Spouse Informal (m;;) 0.060 0.082 0.098 0.136 0.069 0.086 0.095 0.131
Head Informal-Spouse Not Working (m;y,) 0.239 0.231 0.433 0.431 0.209 0.191 0.387 0.364
Head Not Working-Spouse Informal (m,;) 0.007 0.011 0.013 0.017 0.013 0.020 0.024 0.033

Head Not Working-Spouse Not Working (m.y,n,) 0.025 0.028 0.043 0.048 0.105 0.110 0.113 0.106

Panel B: Wages in the formal and informal sectors
Wages (In): Formal Sector

Head

Mean 9.78 9.80 9.56 9.65 9.81 9.82 9.57 9.63
SD 8.84 8.81 8.64 8.66 8.88 8.83 8.69 8.67
Observations 40,561 48,032 19,554 15,491 8,470 13,092 7,407 7,503
Spouse

Mean 9.69 9.71 9.40 9.44 9.70 9.73 9.40 9.45
SD 8.82 8.82 8.54 8.55 8.86 8.83 8.56 8.58
Observations 11,854 15,834 3,982 3,608 3,534 5,822 1,659 2,021

Wages (In): Informal Sector

Head

Mean 9.66 9.67 9.44 9.52 9.68 9.70 9.45 9.53

SD 8.91 8.89 8.74 8.76 8.94 8.93 8.80 8.82

Observations 22,618 29,699 29,185 27,972 5,307 8,474 11,090 12,369
Spouse

Mean 9.11 9.08 8.83 8.91 9.25 9.19 8.91 8.98

SD 8.80 8.71 8.46 8.47 8.85 8.78 8.53 8.57

Observations 9,470 15,969 8,589 10,193 2,461 5,048 3,658 5,299

NOTE: ENE-ENOE between 2000 and 2012, sample of families whose head is 20-59 years old. A household belongs
to the “high education” group if the head has more than six years of education. Wages in the formal and informal sector
by education group are measured by quarter. "Before" ("After") refers to the period before (post) the introduction of
SP in the municipality of residence.
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Table 2: Reduced-Form Estimates: Impact of SP on Salaries and Informality Rate.

(1) 2 (3 4) (5)
Informal Head Spouse
Households Ln(w) Formal Ln(w) Informal Ln(w)Formal Ln(w) Informal

Panel A: Low Education - With Children

Sp 0.023* -0.011 0.005 -0.030 -0.003
(0.010) (0.013) (0.013) (0.025) (0.027)

Mean in 2001 .657 9.45 9.27 9.32 8.61

N 13036 7376 11455 3194 6855

Panel B: Low Education - Without Children

Sp 0.006 0.010 -0.002 0.013 0.038
(0.015) (0.018) (0.021) (0.030) (0.036)

Mean in 2001 674 9.47 9.24 9.34 8.71

N 9780 5026 7736 2175 4358

Panel C: High Education - With Children

Sp -0.002 -0.036 0.002 -0.012 -0.071
(0.011) (0.011) (0.014) (0.016) (0.029)

Mean in 2001 415 9.66 9.46 9.6 8.85

N 13698 10893 10979 6403 7378

Panel D: High Education - Without Children

SP -0.004 -0.004 0.054* -0.037 0.008
(0.019) (0.017) (0.025) (0.023) (0.043)

Mean in 2001 409 9.72 9.52 9.59 9.06

N 8365 5966 5231 3762 3649

NOTE: OLS estimates obtained using the ENE/ENEO data aggregated at the municipality-quarter level. Estimates are
weighted by the population of the municipality in 2000. Controls excluded from table are: the share of households
in each municipality-quarter by education group (incomplete primary, complete primary, complete lower secondary
education or complete upper secondary and higher education) and by age of the head (20-29; 30-39; 40-49 and 50-59);
municipality of residence fixed effects, quarter fixed effects, and a linear trend in the characteristics of the municipality
of residence taken in 2000 (indicator for large city, index of deprivation, log of total population, number of hospitals
and health centers in 2001, total number of doctors and nurses in hospitals per 1,000 uninsured individuals in 2001).
The pre-SP mean is measured in 2001. Standard errors clustered by municipality. * significant at 10% after adjusting
for multiple hypothesis testing using the Romano and Wolf (2005) method.
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Table 3: Model Estimates: Transition Rates - Benchmark model

(Sample of households with children 0 to 14 years old)

ey @)
Education  Low High
Head
5} 0.042 0.058
(0.005) (0.006)
5t 0.065 0.041
(0.008) (0.004)
AL f 0.496 0.466
(0.04)  (0.036)
AL 0.715 0.909
(0.026) (0.024)
)\chi 0.698 0.548
(0.027)  (0.028)
)\}f 0.665 0.647
(0.04) (0.033)
D1 0.212 0.410
(0.04) (0.039)
a1 0.613 0.671
(0.056) (0.042)
Spouse
6? 0.260 0.631
(0.037)  (0.04)
52 0.727 0.479
(0.024) (0.021)
A2 f 0.280 0.292
(0.036) (0.034)
A2, 0.682 0.532
(0.036) (0.035)
Afci 0.181 0.415
(0.029) (0.039)
Aff 0.282 0.472
(0.039) (0.036)
D2 0.677 0.551
(0.035) (0.035)
q2 0.822 0.597

(0.019) (0.028)

NOTE: All parameters estimates presented in the table are obtained from the benchmark model in Section {.2] and
using data from the period before the introduction of SP. We define high education as households where the head has
at least primary education. The bootstrap standard errors in parenthesis are computed using 100 replications.

43



Table 4: Model Estimates: utility parameters, including the value of Seguro Popular - Benchmark model

(Sample of households with children O to 14 years old)

(D 2)
Education Low High
(Ho 1.10E-08  6.85E-07
(2.77E-08) (5.07E-07)
(2) by -5,677.32  -6,298.71
(489.32) (453.99)
(3) by -1,216.00  -4,316.67
(196.5) (477.1)
4 a -325.27 2,504.82
(227.27) (205.78)
S) v 695.05 -651.29

(147.49)  (93.71)
6) MWP(a) = a x (1/u})  -32531  2,529.46
(227.35)  (212.62)
(7) MWP(y) =~ x (1/u})  695.15 -657.89
(147.54)  (95.36)

NOTE: All parameters estimates presented in the table are obtained from the benchmark model in Section @.2] and
using data from the period before the introduction of SP in the municipality of residence. The exception is 7y, which,
conditional on the estimate of all other parameters, is obtained from the period after the introduction of SP. We define
high education as households where the head has at least primary education. [ is the quarterly mean household income,
MXP 11,461 and MXP 14,283 for low and high education, respectively. The bootstrap standard errors in parenthesis
are computed from 100 replications.
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Table 5: Counterfactual Experiments: Effects of changes in the utility value of Seguro Popular () on stocks,
wages and welfare.

ey 2) 3) “ ) (6)
Ay =4 | Ay =24
Partial General General Eq. | Partial General General Eq.
Eq. Eq. (rev. neutral) Eq. Eq. (rev. neutral)
Stocks (p.p)
mpyy -0.540  -0.300 -0.500 -0.970  -0.520 -0.600
my; 0.300  -0.170 -0.440 0.270 0.210 -0.240
M -1.860  -2.760 -2.480 -3.730  -5.330 -3.820
mif -0.750  -0.700 -0.380 -0.570  -0.450 -0.660
Mpf -0.080  -0.050 -0.020 0.010 0.030 -0.050
My 0.200  -0.040 0.180 0.750 1.070 0.020
Min 2.800 3.700 3.190 3.750 4.680 5.190
Mg 0.100 0.440 0.500 0.500 0.310 0.220
Mapn -0.170  -0.120 -0.050 -0.010  0.000 -0.060
Household informality (p.p.) 2.930 3.980 3.820 4.990 6.060 5.370
Nonemployment — head (p.p.) -0.150  0.270 0.430 0.500 0.340 0.110
Nonemployment — spouse (p.p.)  0.770 0.820 0.660 0.010 -0.650 1.310
Mean Wage:
Head: Formal Sector (%) 1.064 1.578 1.831 2.571 1.220 2.949
Head: Informal Sector (%) 2374 -2.506 -3.689 -4.584  -6.355 -6.049
Spouse: Formal Sector (%) 1.380 0.951 0.284 1.707 2.200 -0.049
Spouse: Informal Sector (%) -3.192 2.102 -0.611 1.069 -2.259 -5.883
Welfare workers: average (%) 2.976 3.285 -3.826 5.377 3.378 -6.760
Welfare per sector — head (%)
formal sector 2977 3.536 -2.931 5.905 4.038 -6.062
informal sector 2.376 3.077 -3.915 4.978 2.686 -7.062
nonemployment 23.430 25.282 -7.801 46.306 41.462 -18.033
Welfare per sector — spouse (%)
formal sector 4915 4917 -2.446 6.366 3.961 -5.779
informal sector 5.202 1.737 -6.628 7.782 6.425 -7.868
nonemployment 2.243 3.153 -3.691 4.972 3.016 -6.919

NOTE: We simulate the benchmark model in Section [4.2] using the estimate of ~ reported in The table shows
changes in relation to benchmark levels (pre-SP period, where  is set to 0). The simulation for General Equilibrium
(columns 2 and 5) is computed allowing endogenous wages implied by the wage posting structure as explained in
section[4.4] Columns 3 and 6 consider that the Seguro Popular program is financed out of dividends, paid equally by
all workers in every period. In column 6, we assume that the official cost of SP per family doubles. Sample of less
educated households with children 0-14.
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Table A.1: Proportion of Households by Health Status and Health Dynamics.

ey (@) 3 “

Education Low education High Education
Children Yes No Yes No
Pr(BH|GH) 0.024 0.049 0.015 0.024
Pr(GH|BH) 0.711 0.617 0.742  0.670

Proportion of Household with "Bad Health" 0.035  0.069  0.021 0.028

NOTE: Health status uses information obtained using the ENE/ENEO to classify households into "bad health status”
if the head or the spouse are "not working, working reduced hours due to health motives or not looking for work" (and
"good health status" otherwise). The table includes the probabilities of transitions between status from the first to the
second interview to calibrate the model, Pr(GH|BH) and Pr(BH|GH), where "GH" and "BH" stand for good and
bad health, respectively. The bottom row presents the proportion of households in the "Bad Health" status in the first
interview.

Table A.2: Reduced Form Estimates: Sensitivity to functional form.

ey 2

State Trends Reduced set of controls

Panel A: Informality among low educated with children

SP 0.024 0.023
(0.011) (0.010)

Panel B: Salary of Head among high educated without children

Sp 0.043 0.051
(0.027) (0.025)

NOTE: OLS estimates obtained using the ENE/ENEO data aggregated at the municipality-quarter level. Estimates are
weighted by the population of the municipality in 2000. In column (1) the model estimated includes a quadratic yearly
state (s) trend

Yksqt = 55Pksqt + nstqt + pr + Tgt + "/JOSt + wlst2 + €ksqt (Al)

and X includes the share of households in each municipality-quarter by education group (incomplete primary, com-
plete primary, complete lower secondary education or complete upper secondary and higher education) and by age
of the head (20-29; 30-39; 40-49 and 50-59), and it also includes a linear trend in the characteristics of the munic-
ipality of residence taken in 2000 (indicator for large city, index of deprivation, log of total population, number of
hospitals and health centers in 2001, total number of doctors and nurses in hospitals per 1,000 uninsured individuals in
2001). In column (2), we remove the linear trends in baseline municipality characteristics. Standard errors clustered
by municipality.



Table A.3: Reduced-Form Estimates: Impact of SP on Informality Rate With Health Shocks.

(H 2 3) “4)
Low Education High Education
With Children  Without Children  With Children  Without Children

SP (1) 0.038*** 0.011 0.015 -0.001

(0.010) (0.014) (0.012) (0.018)
"Bad Health" (/33) 0.123%%* 0.158%** 0.130%** 0.2]13%%*

(0.012) (0.013) (0.018) (0.029)
SP x "Bad Health" (53) -0.047 -0.021 -0.039** -0.074%*

0.014) (0.018) (0.020) (0.034)
p-value Hy : 81 + 83 =0 0.545 0.609 0.240 0.041
N 16970 11555 17970 9289

NOTE: OLS estimates obtained using the ENE/ENEO data aggregated at the municipality-quarter level. Estimates are
weighted by the population of the municipality in 2000. Controls excluded from table are: the share of households
in each municipality-quarter by education group (incomplete primary, complete primary, complete lower secondary
education or complete upper secondary and higher education) and by age of the head (20-29; 30-39; 40-49 and 50-59);
municipality of residence fixed effects, quarter fixed effects, and a linear trend in the characteristics of the municipality
of residence taken in 2000 (indicator for large city, index of deprivation, log of total population, number of hospitals
and health centers in 2001, total number of doctors and nurses in hospitals per 1,000 uninsured individuals in 2001).
Standard errors clustered by municipality. *** significant at 1%, ** significant at 5%, * significant at 10%.



Table A.4: Model Fit: Stocks and Transitions - Benchmark model
(Sample of households with children O to 14 years old)

)] @) 3) “)
Education Low High
Data  Model Data Model

Panel A: Employment

myry 0.041  0.089 0.127  0.102
my; 0.054 0.078 0.077  0.087
M fn 0.282 0.293 0412 0.276
My f 0.031  0.055 0.045 0.086
Mpf 0.005 0.010 0.008 0.011
My 0.098 0.036 0.060  0.062
Mip, 0.434  0.407 0.239  0.349
My 0.013  0.022 0.007  0.012
Mpn 0.043 0.012 0.025 0.015
Panel B

Transitions: Head

Nonemployment-Formal 0.111  0.252 0.234 0.170
Nonemployment-Informal 0.496 0.455 0.351 0.436
Formal-Nonemployment 0.024 0.029 0.018 0.032
Formal-Informal 0.155 0.057 0.087  0.047
Informal-Nonemployment 0.052 0.040 0.039  0.029
Informal-Formal 0.099 0.058 0.146  0.060

Nonemp.-Inf., if spouse loses formal job 0.046 0.012 0.014 0.037
Nonemp.-Inf., if spouse loses informal job  0.038  0.079 0.023  0.029

Transitions: Spouse

Nonemployment-Formal 0.015 0.032 0.025 0.077
Nonemployment-Informal 0.081 0.079 0.073  0.097
Formal-Nonemployment 0.149  0.193 0.111 0.334
Formal-Informal 0.081 0.018 0.044  0.037
Informal-Nonemployment 0.382 0.383 0.357 0.261
Informal-Formal 0.037 0.058 0.069 0.131
Nonemp.-Inf., if head loses formal job 0.087  0.008 0.082  0.004

Nonemp.-Inf., if head loses informal job 0.101  0.016 0.079  0.005

NOTE: All estimates presented in the table are obtained from the benchmark model in and using data
from the period before the introduction of SP. We define high education as households where the head has at least
primary education.



Table A.5: Model Fit: Log-wages - Benchmark model
(Sample of households with children 0 to 14 years old)

ey 2 3) “4)

Education Low High

Data  Model Data  Model
Panel A - Formal wage: head
P10 8.990 8.889 9.175  9.194
P25 9.222  9.258 9.435  9.527
P50 9487 9.573 9.710  9.880
P75 9.744 9.812 10.007 10.115
P90 9.991 9.975 10.240 10.261
Mean 9.564 9.577 9.779  9.865
Std.Dev. 8.642  8.549 8.842  8.835
Panel B - Informal wage: head
P10 8.633  8.600 8.883  7.895
P25 8.990 9.010 9.212  9.010
P50 9.347  9.360 9.567  9.664
P75 9.672 9.619 9.895  9.964
P90 9.949 9.825 10.200 10.168
Mean 9.439 9.384 9.658  9.624
Std.Dev. 8.743  8.478 8912 9.014
Panel C - Formal wage: spouse
P10 8.879  8.651 9.039  8.889
P25 9.051 8.947 9.312  9.258
P50 9.290 9.303 9.589  9.573
P75 9.539  9.565 9917  9.880
P90 9.825 9.734 10.183  10.115
Mean 9.396 9.332 9.692  9.640
Std.Dev. 8.542  8.400 8.823  8.793
Panel D - Informal wage: spouse
P10 7.692  7.593 7.868  7.145
P25 8.199  8.136 8372  7.593
P50 8.669 8.745 8.896  8.951
P75 9.051 9.196 9.353  9.558
P90 9.397  9.558 9.825  9.933
Mean 8.827 8.881 9.110  9.134
Std.Dev. 8.462  8.452 8.800  8.949

NOTE: All estimates presented in the table are obtained from the benchmark model in and using data
from the period before the introduction of SP. We define high education as households where the head has at least
primary education.



Table A.6: Model Estimates: Wage Offer Parameters and Mean - Benchmark model

ey ©)) 3) “)
Education Low High Low High
Children 0-14 yes yes no no
of 0.848 1.106 0.915 0.858
(0.090) (0.112) (0.092) (0.078)
By 5.948 2.898 6.387 2.838
(0.367) (0.181) (0.263) (0.128)
o 0.850 0.207 0.714 0.397
(0.104)  (0.038) (0.111)  (0.080)
Bi 7.107 2.286 4.740 2.740
(0.610) (0.220) (0.359) (0.186)
Head
Ers(w) 9.100 9.529 9.102 9.422
Erpi(w) 8.801 8.693 8.917 8.903
Spouse
Eps(w) 9.000 9.529 9.102 9.213
Eri(w) 8.592 8.451 8.734 8.722

NoOTE: All estimates presented in the table are obtained from the benchmark model in and using data
from the period before the introduction of SP. We define high education as households where the head has at least
primary education. E'ry (Er:) is the mean of log wage offer in the formal (informal) sector. The bootstrap standard
errors in parenthesis are computed from 100 replications.



Table A.7: Model Fit: Stocks and Transitions - Benchmark model
(Sample of households without children 0-14 years old)

(D) ) 3 “4)
Education Low High
Data  Model Data  Model

Panel A: Employment

U 0.038  0.059 0.149 0.135
my; 0.049 0.044 0.072  0.084
Mfn 0.255 0.298 0.310 0.363
mif 0.029 0.033 0.055 0.038
Mpf 0.009 0.019 0.018 0.020
M 0.095 0.036 0.069  0.020
Min 0.387  0.450 0.209 0.297
M 0.024 0.039 0.013  0.023
Mun 0.113  0.024 0.105 0.020
Panel B

Transitions: Head

Nonemployment-Formal 0.064 0.158 0.102 0.181
Nonemployment-Informal 0.290 0.394 0.161 0.337
Formal-Nonemployment 0.035 0.032 0.026 0.021
Formal-Informal 0.139  0.077 0.084 0.032
Informal-Nonemployment 0.092 0.061 0.082  0.061
Informal-Formal 0.087  0.058 0.145  0.066

Nonemp.-Inf., if spouse loses formal job 0.023  0.004 0.019 0.038
Nonemp.-Inf., if spouse loses informal job  0.053  0.043 0.025 0.019

Transitions: Spouse

Nonemployment-Formal 0.013  0.027 0.028  0.063
Nonemployment-Informal 0.075 0.062 0.070  0.072
Formal-Nonemployment 0.131  0.230 0.120  0.248
Formal-Informal 0.079  0.040 0.057 0.041
Informal-Nonemployment 0.366  0.332 0.324 0.324
Informal-Formal 0.034 0.077 0.084 0.104
Nonemp.-Inf., if head loses formal job 0.061  0.006 0.027  0.003

Nonemp.-Inf., if head loses informal job 0.075 0.028 0.039 0.016

NOTE: All estimates presented in the table are obtained from the benchmark model in and using data
from the period before the introduction of SP. We define high education as households where the head has at least
primary education.



Table A.8: Model Fit: Log-wages - Benchmark model
(Sample of households without children 0-14 years old)

ey ©)) 3 “)

Education Low High

Data  Model Data  Model
Panel A - Formal wage: head
P10 8979  8.796 9.184  8.975
P25 9.215 9.126 9.446  9.428
P50 9.487 9478 9.726  9.812
P75 9.753  9.738 10.046  10.089
P90 10.032  9.944 10.282  10.238
Mean 9.572  9.499 9.809  9.816
Std.Dev. 8.691  8.555 8.879  8.886
Panel B - Informal wage: head
P10 8.592  8.601 8.846  8.125
P25 8.979  9.091 9.225  9.166
P50 9.327 9418 9.589  9.707
P75 9.686  9.707 9.944  9.996
P90 9.978  9.897 10.219 10.194
Mean 9.446  9.438 9.676  9.676
Std.Deyv. 8.797  8.611 8.939  8.997
Panel C - Formal wage: spouse
P10 8.846  8.693 9.033  8.892
P25 9.039 8.975 9.297  9.353
P50 9.291 9.318 9.589  9.667
P75 9.572  9.573 9.935  9.940
P90 9.873  9.776 10.198  10.127
Mean 9.402  9.359 9.698  9.681
Std.Dev. 8.565 8.413 8.862  8.795
Panel D - Informal wage: spouse
P10 7.789  7.149 8.053  7.599
P25 8.276  7.899 8.591 8.329
P50 8.745  8.740 9.060  9.041
P75 9.148  9.372 9.527  9.608
P90 9481  9.693 9.893  9.933
Mean 8905 8.970 9.251  9.231
Std.Dev. 8.529  8.683 8.849  8.899

NOTE: All estimates presented in the table are obtained from the benchmark model in and using data
from the period before the introduction of SP. We define high education as households where the head has at least
primary education.



Table A.9: Model Estimates: Transition Rates - Benchmark model

(Sample of households without children 0-14 years old)

ey @)
Education  Low High
Head
5} 0.056 0.042
(0.006) (0.004)
5t 0.119 0.107
(0.008)  (0.007)
)\}lf 0.312 0.353
(0.014) (0.017)
AL 0.655 0.694
(0.022) (0.018)
)\chi 0.630 0.660
(0.025) (0.02)
)\}f 0.693 0.548
(0.016) (0.022)
D1 0.202 0.486
(0.022)  (0.026)
q1 0.274 0.165
(0.021) (0.018)
Spouse
6? 0.353 0.396
(0.017) (0.019)
52 0.621 0.664
(0.013) (0.016)
)\%f 0.542 0.618
(0.022) (0.025)
A2, 0.574 0.613
(0.016) (0.019)
Afci 0.206 0.336
(0.019) (0.024)
Aff 0.398 0.590
(0.020) (0.031)
D2 0.675 0.425
(0.017)  (0.025)
q2 0.857 0.827

(0.008) (0.019)

NOTE: All estimates presented in the table are obtained from the benchmark model in and using data
from the period before the introduction of SP. We define high education as households where the head has at least
primary education. The bootstrap standard errors in parenthesis are computed using 100 replications.
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Table A.10: Expenditures in Health and Health Insurance.

High Education Low Education

Before After Before After

2002 2008 2002 2008
Households without children 0-14 1,678 4,124 1,809 2,640
Health Insurance (HI) Expenditure 27.83 106.56 9.37 19.41
Health Expenditure 906.30  1067.98 561.87 402.98
Proportion without Expenditures on HI 0.99 0.97 0.99 0.99
Proportion without Expenditures on Health 0.46 0.42 0.47 0.47
Ratio (Expenditures HI/Total Expenditures) 0.00 0.00 0.00 0.00
Ratio (Expenditures Health/Total Expenditures) 0.02 0.02 0.03 0.02
Total Expenditures 38130.11 33166.34 16297.85 15622.73
Households with children 0-14 4,634 9,121 5,256 6,433
Health Insurance (HI) Expenditure 20.62 74.19 1.29 7.32
Health Expenditure 879.05 855.96 485.45 437.10
Proportion without Expenditures on HI 0.99 0.99 1.00 0.99
Proportion without Expenditures on Health 0.37 0.37 0.42 0.44
Ratio (Expenditures HI/Total Expenditures) 0.00 0.00 0.00 0.00
Ratio (Expenditures Health/Total Expenditures) 0.02 0.02 0.03 0.02
Total Expenditures 30769.35 2847393 15806.98 16745.68

NOTE: The table is constructed using data from the Household Income and Expenditure Survey (Encuesta
Nacional de Ingresos y Gastos de los Hogares) for the years of 2002 (before SP) and 2008 (post SP). This
survey is available biannually. A household belongs to the “high education” group if the head has more than
six years of education. All monetary values are deflated to the first quarter of 2011 using the CPI of Banco
de Mexico.
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Table A.11: Model Estimates: utility parameters including the value of Seguro Popular - Benchmark model

(Sample of households without children 0-14 years old)

(D 2)
Education Low High
(Ho 493E-10  7.59E-07
(2.84E-10) (3.34E-07)
(2) by -6,549.48  -5,449.48
(193.63) (191.15)
(3) by -1,059.76  -1,873.57
(154.24) (233.35)
4 a -374.83 1,871.11
(34.62) (212.11)
S) v 396.58 -465.06

(113.03)  (81.96)
6) MWP(a) = a x (1/u})  -37483  1,891.96
(34.62)  (215.46)
(1) MWP(y) =~ x (1/u})  396.58 -470.49
(113.03)  (82.99)

NoOTE: All estimates presented in the table are obtained from the benchmark model in and using data
from the period before the introduction of SP in the municipality of residence. The exception is ~y, which, conditional
on the estimate of all other parameters, is obtained from the period after the introduction of SP. We define high
education as households where the head has at least primary education. I is the quarterly mean household income,
MXP 11,233 and MXP 14,608 for low and high education, respectively. The bootstrap standard errors in parenthesis
are computed from 100 replications.
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Table A.12: Model Fit: Stocks and Transitions - Health Shocks
(Sample of households with children 0-14 years old)

@ @ (€)) “)

Education Low High

Data  Model Data  Model
Employment
ijfH 0.043  0.070 0.130 0.105
mfiH 0.056 0.054 0.079  0.087
m?f 0.284  0.306 0.411 0.405
mGH 0.032  0.043 0.046  0.052
m&H 0.004  0.009 0.008  0.008
mﬁfH 0.102  0.034 0.061  0.029
m§H 0.434  0.445 0.237  0.282
m&GH 0.009 0.023 0.006 0.012
m&H 0.036  0.017 0.023  0.021
myry 0.041 0.070 0.127  0.104
my; 0.054 0.054 0.077  0.088
Mfn 0.282  0.307 0.412  0.405
mif 0.031 0.042 0.045 0.052
Mpf 0.005  0.009 0.008  0.007
My 0.098 0.034 0.060  0.029
Min 0.433 0.444 0.239  0.283
My 0.013 0.023 0.007  0.012
Mpn 0.043  0.017 0.025 0.021
Transitions: Head
Nonemployment-Formal 0.111  0.218 0.234  0.223
Nonemployment-Informal 0.496 0.430 0.351 0.470
Formal-Nonemployment 0.024  0.030 0.018 0.027
Formal-Informal 0.155 0.062 0.087 0.040
Informal-Nonemployment 0.052 0.043 0.039  0.039
Informal-Formal 0.099 0.057 0.146  0.091

Nonemp.-Inf., if spouse loses formal job 0.046  0.007 0.014 0.018
Nonemp.-Inf., if spouse loses informal job  0.038  0.097 0.023  0.035

Transitions: Spouse

Nonemployment-Formal 0.015 0.031 0.025 0.060
Nonemployment-Informal 0.081 0.059 0.073  0.074
Formal-Nonemployment 0.149  0.256 0.111  0.309
Formal-Informal 0.081 0.016 0.044  0.027
Informal-Nonemployment 0.382 0.377 0.357 0.350
Informal-Formal 0.037  0.064 0.069 0.106
Nonemp.-Inf., if head loses formal job 0.087  0.005 0.082  0.005

Nonemp.-Inf., if head loses informal job 0.101  0.015 0.079  0.004

Household health transitions
Pr{BH|GH} 0.024 0.035 0.015 0.035
Pr{GH|BH} 0.711  0.723 0.742  0.747

NOTE: All estimates presented in the table are obtained from the model which is extended to have health shocks in
Appendix [C.2] and using data from the period before the introduction of SP. We define high education as households
where the head has at least primary education.
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Table A.13: Model Fit: Log-wages - Health Shocks
(Sample of households with children 0-14 years old)

ey 2 3) “4)

Education Low High

Data  Model Data  Model
Panel A - Formal wage: head
P10 8.990 8.975 9.175  9.194
P25 9.222  9.258 9.435  9.573
P50 9487 9.527 9.710  9.880
P75 9.744  9.776 10.007 10.115
P90 9991 9913 10.240 10.261
Mean 9.564  9.555 9.779  9.883
Std.Dev. 8.642 8.432 8.842  8.837
Panel B - Informal wage: head
P10 8.633  8.465 8.883  8.309
P25 8.990 8.826 9.212  9.299
P50 9.346  9.165 9.567  9.787
P75 9.672 9.472 9.895 10.056
P90 9.949  9.664 10.200 10.194
Mean 9439 9.215 9.658  9.737
Std.Dev. 8.743  8.346 8912  8.999
Panel C - Formal wage: spouse
P10 8.879  8.760 9.039  8.796
P25 9.051 9.029 9.312  9.126
P50 9.290 9.241 9.589  9.527
P75 9.539 9518 9917  9.847
P90 9.825 9.734 10.183  10.061
Mean 9.396 9.321 9.692  9.571
Std.Dev. 8.542  8.296 8.823  8.773
Panel D - Informal wage: spouse
P10 7.692  7.901 7.868  7.593
P25 8.199  8.327 8372  8.136
P50 8.669  8.853 8.896  9.039
P75 9.051 9.267 9.353  9.607
P90 9.397  9.506 9.825  9.933
Mean 8.827 8.952 9.110  9.208
Std.Dev. 8.462  8.347 8.800  8.891

NOTE: All estimates presented in the table are obtained from the model which is extended to have health shocks in
Appendix and using data from the period before the introduction of SP. We define high education as households
where the head has at least primary education.
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Table A.14: Model Fit: Stocks and Transitions - Health Shocks

(Sample of households without children 0-14 years old)

M (@) 3 “

Education Low High

Data Model Data  Model
Employment
Mmyrh 0.041 0.043 0.153  0.168
Myrin 0.053  0.052 0.074  0.092
Mfnh 0.261  0.304 0.311  0.359
Mifh 0.031 0.032 0.057 0.046
Mnfh 0.008 0.015 0.016  0.025
Miih 0.101  0.048 0.071 0.019
Minh 0.394 0.441 0.208 0.236
Muih 0.017 0.039 0.012 0.023
Mpnh 0.093 0.026 0.098 0.033
myy 0.038 0.043 0.149  0.169
my; 0.049 0.052 0.072  0.091
s 0.255 0.304 0.310 0.360
mif 0.029  0.032 0.055 0.046
Mpf 0.009 0.015 0.018  0.025
M 0.095 0.048 0.069 0.019
Min 0.387  0.440 0.209  0.235
My 0.024  0.039 0.013 0.022
Mpn, 0.113  0.027 0.105 0.032
Transitions: Head
Nonemployment-Formal 0.064  0.229 0.102  0.166
Nonemployment-Informal 0.290 0.361 0.161 0.341
Formal-Nonemployment 0.035 0.038 0.026  0.034
Formal-Informal 0.139  0.093 0.084 0.035
Informal-Nonemployment 0.092  0.065 0.082  0.063
Informal-Formal 0.087 0.058 0.145 0.098

Nonemp.-Inf., if spouse loses formal job 0.023  0.004 0.019 0.022
Nonemp.-Inf., if spouse loses informal job  0.053  0.036 0.025 0.012

Transitions: Spouse

Nonemployment-Formal 0.013 0.016 0.028  0.096
Nonemployment-Informal 0.075 0.076 0.070  0.088
Formal-Nonemployment 0.131 0.252 0.120  0.280
Formal-Informal 0.079  0.035 0.057 0.024
Informal-Nonemployment 0.366  0.337 0.324 0.352
Informal-Formal 0.034 0.071 0.084  0.080
Nonemp.-Inf., if head loses formal job 0.061 0.010 0.027  0.003

Nonemp.-Inf., if head loses informal job 0.075 0.026 0.039 0.011

Household health transitions
Pr{BH|GH} 0.049 0.055 0.024 0.023
Pr{GH|BH} 0.617 0.625 0.670 0.673

NOTE: All estimates presented in the table are obtained from the model which is extended to have health shocks in
Appendix [C.2] and using data from the period before the introduction of SP. We define high education as households
where the head has at least primary education.

15



Table A.15: Model Fit: Log-wages - Health Shocks
(Sample of households without children 0-14 years old)

ey ©)) 3 “)

Education Low High

Data  Model Data  Model
Panel A - Formal wage: head
P10 8979  8.889 9.184  8.975
P25 9.215  9.258 9.446  9.428
P50 9.487  9.573 9.726  9.812
P75 9.753  9.812 10.046  10.089
P90 10.032  9.975 10.282 10.261
Mean 9.572  9.578 9.809  9.816
Std.Dev. 8.691  8.609 8.879 8912
Panel B - Informal wage: head
P10 8.592  8.466 8.846  8.125
P25 8979  8.826 9.225  8.923
P50 9.327  9.235 9.589  9.620
P75 9.686  9.524 9.944  9.931
P90 9.978  9.748 10.219 10.141
Mean 9.446  9.277 9.676  9.583
Std.Deyv. 8.797  8.484 8939 8975
Panel C - Formal wage: spouse
P10 8.846  8.693 9.033  8.985
P25 9.039 8.975 9.297  9.289
P50 9.291 9.318 9.589  9.621
P75 9.572  9.617 9.935  9.940
P90 9.873  9.847 10.198  10.155
Mean 9.402  9.375 9.698  9.678
Std.Dev. 8.565  8.491 8.862  8.816
Panel D - Informal wage: spouse
P10 7.789  7.899 8.053  8.139
P25 8.276  8.322 8.591 8.626
P50 8.745  8.945 9.060  9.122
P75 9.148  9.387 9.527  9.559
P90 9481  9.693 9.893  9.968
Mean 8.905  9.065 9.251  9.283
Std.Dev. 8.529  8.548 8.849  8.812

NOTE: All estimates presented in the table are obtained from the model which is extended to have health shocks in
Appendix and using data from the period before the introduction of SP. We define high education as households
where the head has at least primary education.
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Table A.16: Model Estimates: Transition Rates - Health Shocks
(Sample of households with children 0-14 years old)

() 2
Education Low High
Head
of 0.051 0.039
(0.004) (0.002)
0; 0.071 0.048
(0.005) (0.002)
Ant 0.467 0.452
(0.016) (0.012)
Ani 0.666 0.809
(0.016) (0.011)
At 0.702 0.613
(0.016) (0.016)
Aig 0.611 0.685
(0.012) (0.011)
P1 0.264 0.355
(0.014) (0.015)
Q1 0.664 0.643
(0.017) (0.012)
Spouse
Of 0.362 0.619
(0.014) (0.013)
0; 0.688 0.602
(0.016) (0.008)
Ant 0.325 0.129
(0.021) (0.008)
Ani 0.694 0.360
(0.016) (0.013)
At 0.145 0.530
(0.017) (0.014)
Aif 0.332 0.415
(0.019) (0.011)
P2 0.625 0.587
(0.012) (0.009)
Q2 0.810 0.700
(0.013) (0.014)
Health shocks

v(BH|GH) 0036  0.037
(0.007)  (0.005)
v(GH|BH) 0703  0.727
0.015) (0.012)

NOTE: All estimates presented in the table are obtained from the model which is extended to have health shocks in
Appendix [C.2] and using data from the period before the introduction of SP. We define high education as households
where the head has at least primary education. The bootstrap standard errors in parenthesis are computed using 100
replications.
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Table A.17: Model Estimates: Transition Rates - Health Shocks
(Sample of households without children 0-14 years old)

() 2
Education Low High
Head
of 0.069 0.061
(0.006) (0.006)
0; 0.112 0.112
(0.005) (0.009)
Ant 0.476 0.366
(0.028) (0.025)
Ani 0.668 0.664
(0.020) (0.031)
At 0.684 0.556
(0.017) (0.030)
Aig 0.787 0.556
(0.013) (0.032)
P1 0.138 0.266
(0.014) (0.032)
Q1 0.316 0.221
(0.021) (0.031)
Spouse
Of 0.392 0.468
(0.021) (0.035)
0; 0.742 0.672
(0.021) (0.027)
Ant 0.229 0.510
(0.017)  (0.027)
Ani 0.617 0.625
(0.018) (0.033)
At 0.244 0.374
(0.020) (0.026)
Aif 0.477 0.406
(0.019) (0.030)
P2 0.698 0.305
(0.019) (0.024)
Q2 0.788 0.691
(0.016) (0.031)
Health shocks

v(BH|GH) 0056  0.024
(0.010)  (0.008)
v(GH|BH) 0611  0.658
(0.022)  (0.025)

NOTE: All estimates presented in the table are obtained from the model which is extended to have health shocks in
Appendix [C.2] and using data from the period before the introduction of SP. We define high education as households
where the head has at least primary education. The bootstrap standard errors in parenthesis are computed using 100
replications.
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Table A.18: Model Estimates: utility parameters, including the value of Seguro Popular - Health Shocks
(Sample of households with children O to 14 years old)

(1) )
Education Low High
(1) 1.25E-08  1.14E-08
(3.53E-09) (2.00E-09)
(2) b§H -6345.12  -7495.70
(134.21)  (131.31)
(3) bBH -5723.69  -5910.30
(164.86)  (114.01)
(4) b5H -1031.17  -3076.00
(150.55)  (128.06)
(5) bBH -1586.68  -3362.10
(129.44)  (116.42)
(6) aCH -566.31 2929.60
(76.99) (68.60)
(7) aBH -485.79 1163.50
(63.81) (65.23)
(8) CH 816.45 -414.61
(85.28) (170.34)
(9) ~BH 140.42 -596.70

(225.09)  (205.05)
(10) MW P(a%H) = o x (1/u})  -566.39 2930.10
(77.01) (68.60)
(11) MW P(aPH) = oBH x (1/u})  -485.86 1163.70
(63.82) (65.23)

(12) MW P(ySH) = GH » (1/4))  816.58 -414.68
(85.29) (170.36)
(13) MW P(yBH) = 4BH » (1/u})  140.44 -596.80

(225.13) (205.09)

NOTE: All parameters estimates presented in the table are obtained from the model which is extended to have health
shocks in Appendix [C.2]and using data from the period before the introduction of SP in the municipality of residence.
The exceptions are 'yGH and 'yBH , which, conditional on the estimate of all other parameters, are obtained from
the period after the introduction of SP. We define high education as households where the head has at least primary
education. [ is the quarterly mean household income, MXP 11,461 and MXP 14,283 for low and high education,
respectively. The bootstrap standard errors in parenthesis are computed from 100 replications.
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Table A.19: Model Estimates: utility parameters, including the value of Seguro Popular - Health Shocks

(Sample of households without children 0-14 years old)

) (2)
Education Low High
(1) 3.45E-09  1.90E-07
(1.19E-09)  (1.55E-07)
(2) b§H -6019.07  -6023.71
(202.03)  (287.90)
(3) bPH 404290  -6123.18
(188.36)  (327.98)
(4) b5H -70.74 -1167.75
(126.76)  (218.97)
(5) bBH -1892.54 -509.88
(261.44)  (234.39)
(6) a®H -761.89 1884.28
(97.46) (187.18)
(7) aBH -720.92 1884.19
(76.89) (217.46)
(8) y&H 528.69 -674.54
(99.35) (62.30)
(9) ~BH 264.03 -572.76

(119.39) (79.70)
(10) MW P(a%H) = o x (1/u})  -761.92 1889.53
(97.47) (188.55)
(11) MW P(aPH) = oPH x (1/u})  -720.95 1889.44
(76.90) (218.73)

(12) MW P(yCH) = GH » (1/4])  528.71 -676.51
(99.36) (62.55)
(13) MW P(yBH) = 4BH » (1/u})  264.04 -574.44

(119.40) (79.75)

NOTE: All estimates presented in the table are obtained from the model which is extended to have health shocks in
Appendix [C.2] and using data from the period before the introduction of SP in the municipality of residence. The
exceptions are 'yGH and WB H_ which, conditional on the estimate of all other parameters, are obtained from the period
after the introduction of SP. We define high education as households where the head has at least primary education.
The bootstrap standard errors in parenthesis are computed from 100 replications. [ is the quarterly mean household
income, MXP 11,233 and MXP 14,608 for low and high education, respectively.
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Table A.20: Model Estimates: Wage Offer Parameters and Mean - Health Shocks

ey ©)) 3) “)
Education Low High Low High
Children 0-14 yes yes no no
of 0.840 0.761 0.491 0.667
(0.062) (0.059) (0.062) (0.082)
By 6.813 2.802 4.924 2.306
(0.153)  (0.099) (0.207)  (0.165)
o 0.677 0.185 0.811 0.308
(0.057) (0.015) (0.057) (0.055)
Bi 7.806 2418 6.447 2.828
(0.181)  (0.096) (0.196) (0.223)
Head
Ers(w) 9.046 9.373 8.976 9.402
Erpi(w) 8.657 8.625 8.826 8.768
Spouse
Eps(w) 8.938 9.373 8.976 9.187
Eri(w) 8.403 8.361 8.619 8.551

NOTE: All estimates presented in the table are obtained from the model which is extended to have health shocks in
Appendix [C.2] and using data from the period before the introduction of SP. We define high education as households
where the head has at least primary education. Ers (Eg:) is the mean of log wage offer in the formal (informal)
sector. The bootstrap standard errors in parenthesis are computed from 100 replications.
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Table A.21: Counterfactual Experiments:

Effects of changes in the utility value of Seguro Popular () on

transitions.
ey 2 3) “) ) (6)
Ay =7% Ay =2y
Partial General General Eq. | Partial General General Eq.
Eq. Eq. (rev. neutral) Eq. Eq. (rev. neutral)

Transitions: Head (p.p.)

Nonemployment-Formal 0.188  -5.438 -3.777 1.130  -1.417 0.052
Nonemployment-Informal -2.218  2.353 -0.327 -5371  -1.610 -0.909
Formal-Nonemployment -0.318  -0.085 -0.567 0.092  -0.041 -0.836
Formal-Informal 0.249 0.594 0.363 0.968 1.168 0.932
Informal-Nonemployment -0.405  -0.227 -0.058 -0.314  -0.134 -0.467
Informal-Formal -0.676  -0.518 0.048 -0.279  -1.543 -0.453
Nonemp.-Inf., if spouse loses formal job 0.767  -0.508 -0.954 -0.748  -0.734 -0.484
Nonemp.-Inf., if spouse loses informal job ~ 2.703 4.355 2.668 1.678 2.658 1.166
Transitions: Spouse (p.p.)

Nonemployment-Formal -0.507  0.145 -0.057 -0.197  -0.042 -0.347
Nonemployment-Informal 0.305 0.382 0.289 0.210  0.797 -0.516
Formal-Nonemployment -0.680  1.000 0.443 -0.030  -0.196 0.878
Formal-Informal 1.387 0.199 -0.306 1.351 0.461 0.947
Informal-Nonemployment 0.074 1.685 0.640 0.720  -0.782 -2.585
Informal-Formal 0.321 0.049 -0.100 0.282  -0.605 0.665
Nonemp.-Inf., if head loses formal job -0.119  -0.106 -0.188 -0.155  -0.234 -0.345
Nonemp.-Inf., if head loses informal job 0.011  -0.046 0.139 0.014 0.185 -0.098

NOTE: We simulate benchmark model in Section .2] using the estimate of ~ reported in The table shows
changes in relation to benchmark levels (pre-SP period, where 7 is set to 0). The simulation for General Equilibrium
(columns 2 and 5) is computed allowing endogenous wages implied by the wage posting structure as explained in
section[4.4] Columns 3 and 6 consider that the Seguro Popular program is financed out of dividends, paid equally by
all workers in every period. In column 6, we assume that the official cost of SP per family doubles. Sample of less

educated households with children 0-14.
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Table A.22: Counterfactual Experiments: Effects of changes in the utility value of Seguro Popular (v
and vPH) on stocks, wages and welfare.

1) 2) 3) “) ) (6)
A,yh — ,_S/h ‘ A,Yh — 2,_3/h
Partial  General General Eq. Partial  General General Eq.
Eq. Eq. (rev. neutral) Eq. Eq. (rev. neutral)
Stocks (p.p)
mJCfH -0.610 -0.736 -0.736 -1.059 -1.017 -1.199
mﬁH -0.091 -0.484 -0.238 -0.414 -0.624 -0.596
m?f -1.823 -2.665 -1.508 -4.740 -4.277 -4.817
miGH -0.259 -0.638 -0.154 -0.603 -0.638 -0.568
m,; i 0.056 0.063 0.217 0.021 0.210 0.084
m&H 0.414 0.701 0.231 1.374 0.877 0.848
m&H 2.097 3.702 2.062 5.112 5.259 6.073
mGH 0.449 0.084 0.316 0.449 0.358 0.302
m&GH -0.231 -0.028 -0.189 -0.140 -0.147 -0.126
myy -0.607 -0.727 -0.760 -1.047 -1.000 -1.233
my; -0.087 -0.393 -0.213 -0.353 -0.500 -0.500
M fn -1.933 -2.760 -1.660 -4.813 -4.407 -4.953
My -0.207 -0.587 -0.093 -0.593 -0.607 -0.520
M f 0.060 0.040 0.187 0.020 0.227 0.073
My 0.287 0.580 0.127 1.300 0.820 0.793
Min 2.253 3.747 2.253 5.187 5.267 6.113
Mg 0.447 0.140 0.320 0.460 0.327 0.293
Mun -0.213 -0.040 -0.160 -0.160 -0.127 -0.067
Household informality (p.p.) 2.773 4.427 2.540 6.787 6.287 7.133
Nonemployment — head (p.p.) 0.293 0.140 0.347 0.320 0.427 0.300
Nonemployment — spouse (p.p.) 0.107 0.947 0.433 0.213 0.733 1.093
Mean Wage:
Head: Formal Sector (%) 1.866 0.533 2.317 4.041 3.316 3.825
Head: Informal Sector (%) -2.156 -3.271 -6.781 -5.649 -7.864 -6.094
Spouse: Formal Sector (%) 2.388 0.770 1.847 5.089 3.046 3.160
Spouse: Informal Sector (%) 1.374 3.224 -3.716 2.165 -2.171 0.319
Welfare workers: average (%) 4.656 2.588 -4.778 8.899 6.856 -5.729
Welfare workers: good health (%) 4.663 2.610 -4.775 8.896 6.889 -5.667
Welfare workers: bad health (%) 4.464 1.976 -4.860 9.000 5.945 -7.447
Welfare per sector — head (%)
formal sector 4.578 2.152 -3.435 9.077 7.388 -5.773
informal sector 4.565 2.695 -5.392 8.129 6.061 -5.468
nonemployment 101.578  78.867 -29.717 203.771 187.370 -32.560
Welfare per sector — spouse (%)
formal sector 4.866 2.674 -6.285 10.370 6.799 -7.202
informal sector 3.701 3.743 -8.488 10.778 9.360 -8.998
nonemployment 4.815 2.301 -4.278 8.744 6.537 -5.371

NOTE: We simulate the model which is extended to have health shocks in Appendix using the estimates of y&H
and vBH reported in The table shows changes in relation to benchmark levels (pre-SP period, where y&#
and B! are set to 0). The simulation for General Equilibrium (columns 2 and 5) is computed allowing endogenous
wages implied by the wage posting structure as explained in section Columns 3 and 6 consider that the Seguro
Popular program is financed out of dividends, paid equalhy; by all workers in every period. In column 6, we assume
that the official cost of SP per family doubles. Sample of less educated households with children 0-14.



Figure A.1: Two Value Functions and the Reservation Wage

— Wys(x, w2)
--- Wis(z,ws)
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Wyr_sif(wy,wy) W

NOTE: The graph displays the value functions for the case in which both spouses initially work in the formal sector.
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B Sample Construction

The ENE covers just over 640 municipalities every quarter, whereas the ENOE covers about 1000. To
keep a consistent sample of municipalities throughout the period of analysis, we focus on the sample of
municipalities surveyed since 2000. Thus, we restrict our analysis to 640 municipalities that are included
both in ENE and ENOE. Then, we impose the additional restriction that a municipality must be present in the
data for at least eight quarters; this reduces the sample to 628 municipalities with 8 million observations for
heads or spouses (corresponding to 2.2 million of individuals). We then drop 37,100 observations without
information on work and Social Security statuses, and 1% of the workers with a formal contract who earn
less than the minimum wage (21,495 observations) and 895 observations with missing information on wage
on the formal sector. We restrict the sample to married couples where the head is male and the spouse is
female, between 20 (when the likelihood of returning to full-time education upon leaving is very low) and 59
years old (before age-eligibility for any non-contributory pension program for poor elderly). After imposing
this restriction, the sample includes 640,000 couples. We then drop about 20,000 (3%) households headed
by WomenFE] Lastly, we trim the top of the wage distributions for the formal and informal sector to 36,000
pesos (95th percentile of the total sample) and the bottom 5% of the informal sector wages for each spouse.
Our final sample includes just over 512,000 couples.

¥1n Mexico, 65 is the usual retirement age, but the participation rate among informal workers is high among individuals between
65 and 70 years: 47% and 6% of males in this age range report to be informal and formal workers, respectively (own calculations
from the ENE/ENOE).
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C Additional Value Functions for Baseline Model and Model Extension

C.1 Other Value Functions

Here we include the additional value functions for the baseline model, not included in the main text.

Spouse 2 works in the formal sector and spouse 1 does not work The value function W, r(wy) is similar
to that for a household where the head works in the formal sector and the spouse is non-employed (W, (w1),
see [Equation 2). There is only an exchange in the status between spouses 1 and 2:

Tan(wz) =wo+b+a+ 5?(1 —pl) (Wnn — an(UJQ)) + (C.1)

52p, / masx {Win () — Wiy (w3), Won — Wop(ws)} dFM )+
Afff/max{wnf(x) Wi (), 0} dF2 () +

X2, / max {Wis() — Wi (ws), 0} dF2 () +

Anf / max {Wpf (2, wz) = Wag(wa), Wen(x) = Wag(w2), 0} dFf )+
AL / mas { W (2, ws) — Wiy (ws), 0} dF ().

where p; is the probability that spouse 1 moves from nonemployment to informality given that spouse 2
moves from a formal job to nonemployment.

Spouse 2 works in the informal sector and spouse 1 does not work The value function W,,;(w2) is
similar to that for a household where the head works in the informal sector and the spouse is non-employed
(Win(w1), see[Equation 3)). There is only an exchange in the status between spouses 1 and 2:

" Wi(wa) = wy + by + v+ 62(1 — q1) (Win — Wii(wa)) + (C.2)

6q / max { Wi () — Whi(ws), Wi — Whi(ws)} dF (z)+

2 / max (Wi (2) — Wis(ws), 0} dF2(x)+

%) / mas { Wi (z) — Wii(uws), 0} dF2(x) +

iy /maX{Wfi(.%',wg) = Whi(ws), W () — Wai(ws), 0} dFf (2)+
M [ ma (Wi, ) — W (), 0} dF ),

where ¢ is the probability that spouse 1 moves from nonemployment to informal given that spouse 2 moves
from an informal job to nonemployment.

Both members work in the formal sector This is a household with Social Security coverage.
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erf(wl,wg) = u(wl + wz) +a -+ (Sjlc (an(wg) - Wff(wl,wg)) + (C.3)
07 (Win(w1) = Wy (wi,ws)) +

)\}cf/max {Wip(z,wo) — Wep(wi,ws),0} dF}(:EH—
)\}i /maX{Wif(a:,wg) — Wyp(wi,ws),0} dE} (2)+
A}f/max{wff(wl,x) W s(wr, ws), 0} dF3 () +
LS /maX{Wﬁ(wl, z) — Wip(wi,wa), 0} dF7 (z).
Jobs in the formal sector can be destroyed at the rate 5} and 6J2c for the head and spouse, respectively.

Each member of the couple may receive offers from either the current sector of employment (formal), or
from the other sector (informal), and the household will decide if either member will take the offer.

Both members work in the informal sector This is a household without Social Security coverage.

rWii(wi, we) = w(wy + wa) + 7 + 6 (Whs(we) — Wi (wi,w2)) + (C.4)
67 (Win(w1) — Wiz(wi,wa)) +

AL / mas {Wii (2, ws) — Wig(wr, ws), 0} dF () +
)\}f/max{Wfi(:c, wa) — Wii(wi, wa), Wy () — Wis(wi, we), 0} dF} (z)+
)\?Z / max {I/Vii(wl, x) — Wii(wl, wg), 0} dﬂz(x)-i-
)\?f/max{Wif(wl,x) Wity w2), W () — Wis(ws, ws), 0} dF3(z).
Each member of the couple may receive offers from either sector. In particular, when spouse 1 or spouse
2 receives an offer from the formal sector (at rate )\Z-lf and )\?f, respectively) the household decides whether
to remain informal or to take the formal sector offer. In this latter case, the household will have Social

Security coverage; however the other spouse (who did not receive the shock) may quit.

Spouse 1 works in the formal sector and spouse 2 works in the informal sector This is a household
with Social Security coverage.
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rWei(wi, wa) = u(wy + w2) + a + 5} (Whi(wa) — Wei(wi, wa)) + (C.5)
857 (Win(wr) — Wi (wi,w2)) +

)\}cf/max {Wii(z, we) — Wei(wi,we),0} dF}(a:)+
)\}i/max{Wii(:c,wg) — Wyi(wi, ws), 0} dF} (z)+
2 /max{Wfi(wl,:U) — Wyi(wr, ws),0} dF? (2)+
A?f/maX{Wff(va) — Wriwy, wa), Wog(x) — Wyi(wr,w2), 0} dFF (x).

Head and spouse may have their jobs destroyed at rate 6} and 512 , respectively. The head receives job
offers from the formal or informal sector at rates )\} g or A}i, respectively; the spouse receives job offers
from the informal sector or formal sector at rates A% or )\?f, respectively.

Spouse 1 works in the informal sector and spouse 2 works in the formal sector The value function for
a household where spouse 2 works in the formal sector and spouse 1 works in the informal sector is given
by:

rWip(wi, wg) = u(wy + wg) + a+ & (Wip(wa) — Wip(wr, ws)) + (C.6)
512” (Win(w1) — Wip(wy,w2)) +

N [ e (Wi, 10m) = Wagun,wa). O} dF 2+
)‘zlf / max {Wff(a;, UJQ) - Wif(wl, wg), an((l}) - Wif(wl, wg), 0} dF} (ac)—i—
)\?cf/max{Wif(wl,x)  Wip(wr,ws),0} dF3 () +

)\2i/max {Wii(wr, ) — Wig(wr, ws),0} dF? (z).

C.2 Model with health shocks

In this appendix we present the details when we relax the assumption of homogeneous households and
allow households to vary depending on their health status, which we restrict to have two values, H = {good
("GH"), bad ("BH")}. We consider that health status is exogenous but subject to occasional random changes
following a Poisson process with transition rates v(h'|h), with h, b’ € H and h # I/, that are independent
of job status. However, we allow the health status to change the value of leisure (b"), the value of formal
job’s attributes (a") and the value of Seguro Popular (v").

The household’s lifetime value with health status & when the husband works in the formal sector and the
wife is not working is given by the following Bellman equation:
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rWin(wilh) = u(wy + b5) + a” + 65(1 — p2) (Wan(h) — W (wi|h)) + (C7
57p2 / max { Wy (x|h) — Win(wi|h), Wn(h) — W (wi|h)} dF? (z)+
)\}cf/max {Wen(z|h) = Wy (wi|h),0} dF}(.T)+
)\}i/max {Win(x|h) — Wen(w1]h),0} dE}N z)+
X2, / max {Wy s (wy, 2[h) — W (wn|h), W (2[h) — Wy (w1 |h), 0} dF3 () +
)\%i/max{Wﬁ(wl, z|h) = Wey(wi|h),0} dF?(x)+
V(h/|h) (an(w1|h,) - an(w1|h)) .
On the right-hand side, the flow utility captures any direct effect of health status, while the discounted
continuation value contains the expected value of the joint labor status where labor shocks or a new health
condition can be drawn.

For a household with health status & where the husband works in the informal sector and the wife is not
working, the value function is given by:

Win(wi|h) = u(wy + b8) + 4" + 61 (1 — q2) (Whn(h) — Win(w1|R)) + (C.8)
8o / max { Wi (x|h) — Win (w1 |h), Wyn(R) — Win(w|h)} dE? (z)+

AL / s { Wi (]h) — Wi (w1 |1), 0} dE () +
Ny [ mae (W alh) — WinCa 1), 0} 47} 0)+
Aif/max{Wif(wl,x!h) — Win(wi|h), Wi (2|h) = Win(w1|h), 0} dFF (2)+

)\ii/max {Wii(wy, z|h) — Wip(wq|h), 0} dE? (x)+
I/(h/’h) (Wm(wﬂh,) — Wm(w1|h)) .

All remaining value functions have a similar structure to the baseline expressions presented in
tion 4.2] with the additional changes as implemented in the above equations and
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D Productivity distributions

The distributions of firm productivity can be identified based on the restrictions from profit-maximization
(see equations @, ). Given the distributions of wage offers, Fjs, and the transition parameters, we can
recover the uniquely associated productivity distributions I'? if we have strict monotonicity of K j,s(D)-

We derive the support of the productivity distributions using the first-order conditions of the firm’s
optimization problem. We then check whether the second-order condition is satisfied which is equivalent
to K J’ s(p) > 0. For each spouse s, we estimate the productivity support in the formal and informal sector
from, respectively,

Kl (w)=(1+7)|w+ fsfc((%;))] (D.1)
K (w) = [w + fgﬂ (D.2)

where (7 (w) is the labor force size in the formal sector (equation @)) with first derivative 6“}/(11)). (w)

and Ef’ (w) are analogously obtained for the informal sector. Note, that we are aware that using a simulation
procedure to obtain the g distributions and thus calculate the labor supply functions does not guarantee that
such functions are differentiable. An alternative procedure to solve the firm productivities without relying on
differentiability of the labor supply functions is to use the envelope theorem and solve for K; ;(p) through
a fixed point algorithm.

For each point of the wage grid, w, we can calculate a corresponding point on the productivity grid

p=K; (w).
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Figure D.1: Wage-Productivity: Low Education
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Note: This table reports the estimates of productivity by wage for each sector, men and women, using conditions [D.T]
and[D.2] Sample of less educated households with children 0-14.
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Figure D.2: Wage-Productivity: High Education
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Note: This table reports the estimates of productivity by wage for each sector, men and women, using conditions [D.T]
and[D.2] Sample of more educated households with children 0-14.
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E Formal and Empirical Identification Arguments

E.1 Formal identification arguments under the reservation wages stability assumption

In this section, we show that if we condition on the spouse’s job state and wage at a given point in time,
we can provide a formal discussion on identification of the model parameters and distributions. Note that
heterogeneity of reservation wages for an individual of a given state and wage is still present in the model,
however the assumption implies that the reservation wages are stable over the interval of time within which
the individual receives a shock, which is crucial for the derivations that will follow.

Sampling distribution of wage offers Conditional on the transition and utility parameters, we can use
the equilibrium steady-state relationships between the observed joint earnings distributions, G ;;, and the
sampling distributions, F7 (7, j' = f,iand s = 1,2) to calculate the sampling distributions.

The stock of households where spouse 1 is in status & and spouse 2 is in status A’ is mypy, (h, h' = f,i,n).
We assume that the mass of households is equal to 1, so that the stocks across all household types add up to
1. g;; is the joint earnings PDF. In steady state, the fraction of couples in which spouse 1 is in status h and
spouse 2 is in status i’ remains stable. For example, the proportion of couples when both individuals are in
the formal sector earning up to wy (spouse 1) and ws (spouse 2) is balanced when the flows in are equal to
the flows out; this is described by:

mysGrpwi,w) [8F + 6% + A Fy(wn) + X3 F(ws) | + E.1)
Ajimg / b / CF (Wf p—>if (2, w2)) gy (2, w2)dwdws+
Njimyy / b / U (@ fi(wr, ))gsp(wr, z)drdw =
M g /w2 max (F2(wn) — F} (tng—s (1)), 0) gy (w2) duws-+
/\%fmfn /w1 max (F?(wg) — Ff (Wn—>rf(wr)),0) gfn(wl) dwi+
)\Zlfmif /w2 /wl max (F}(wl) - F} (Wif—>ff(z,w2)),0) gif(@, w2) dedwy+

wl wa
)\?fmfi/ / max (F]%(wg) - F]% (Wfisff(wr,2)),0) gpi(wr, z) dedw.

The outflow from the formal sector (LHS) is given by the job separation to nonemployment, to other jobs
paying higher than w; (spouse 1) or ws (spouse 2) in the formal sector and to other jobs in the informal sector
paying above the reservation wages. The inflow in the formal sector (RHS) is given by the job acceptance by
the nonemployed and informal sector workers willing to take the formal sector job offering until w; (spouse
1) or wy (spouse 2). For ease of exposition, notice we shut down the possibility of endogenous quitting
by the spouse that could occur when a nonemployed household member receives an arrival shock from the
“superior” (formal) sector.
The balance equation is similar when both spouses are in the informal sector, and it is given by:
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My G (wl, wz) [(521 + 53 + )\leﬁzl(wl) + )\ZQZF,LQ(U]Q) + (E.2)

w2 pwl

/\%fmu‘/ / F} (Wii—> pi(z, w2)) gii (T, we)drdwa+

5 wl w2 —

AS P Fe (Wii—>ip (7, w2)) gii(w1, v)drdw; =
w2

AL / max (F}(w1) — F}(@pi—i1(2)), 0) gi (twn)duwa+
wl

/\iimm/ max (F7 (w2) = F} (in->ii(w1)), 0) gin(w1)duwi+
w2 pwl

)\}imﬁ/ / max (Fi1 (w1) — F}F(pi—sii(z, wa)), 0) ggi(@, wa)dwdws+
wl w2

Afcimif/ / max (Ff(wz) — F2(Wip—sii(w1,2)),0) gip (w1, v)dzdw: .

The remaining seven flow equations are available from the authors upon request. The proportions My,
can be estimated by setting w; and ws in equations [E.I] and [E.2] and remaining ones equal to their largest

value and making use of the fact that > > mpy = 1.
hoW

We can estimate the earnings CDF by ij/ (w1, w2) = 7} chvzl lejle 1(wik < wi)1l(wor < wa),
where IV is the number of couples in the cross sectional sample. Then we obtain g;; by differentiation of
é]]/ .

However, as we notice in all flow equations, Fjs is not an obvious function of the earnings distributions
such that we cannot implement a nonparametric estimation, for instance, as in Bontemps, Robin and van den
Berg (2000). Conditional on the Poisson rates, utility parameters and assuming a parametric form for 77,
an iterative method for finding the parameter values of such distributions using the stationary relationships
can be implemented.

Transition rates As argued earlier, if reservation wages were stable, i.e. if the state and wage of an
individual’s spouse is stable over an interval of time, then we could use the following theoretical moments
to recover the transition rates.

Given F? and the utility parameters, we would estimate the transition rates using minimum distance.
We follow the individual from the first interview to the next quarter (second interview), and we obtain
the transitions from the data, D, which are probabilities of transition conditional to job status at the first
interview. We assume that remaining durations can be exponentially distributed, and we construct theoretical
counterparts for each probability from the data, D, as follows:

* Transitions to nonemployment:

o8
DS — J 1— *ds-(m)xl s - . —1.9 E
in /dj(x)( e % )dG] (x), 7= f,iands , (E.3)

where, in the denominator (for j = f,i and k # j),

=1
A -1 —=1
ﬁ > myy /Fk(?@jj’—>kj'(w1, w2)) g5 (w1, w2)dwz + Mjn F g (Wjn—>kn(w1))
i |g'=ti

34



is the total job separation rate from sector j for spouse 1 and,

d3(wp) = 62 + N3 F; (wa)+
M =2 —2
ﬁ > mj’j/Fk(wj/j>j’k(wla w2)) g (w1, w2)dwy + M F (Wrj—>nk(w2))
j

j/:f77:
for spouse 2. mj = mjf 4+ mj; + mjy and m3 = myp; + mij + M.
* Transitions out of nonemployment:

For spouse 1,

AL =1, . =1, .
m,{ [Zf Mgt fFf(wnj’—>fj’(w2)gnj’ (w2)dw2 + mnan(wnn—>fn)]
J'=fs —al
D, = o (1—e>1), (B4
AL =1, . —1, .
na?ll [ Z Mgt f Fz (wnj’—>ij’(w2)gnj’(w2)dw2 + mnnFi (wnn>in)]
" j,:f’i _ 41
Dy; = p (1-e9%1), (ES5)
02p1 [ F; (tn p—sin (w2)) g (w2)duw
1 P1 i \Wnf—>in\W2))gnf (W2 2 —alxl
Dni|2hada6f shock — al (1 —e X )> (E.6)
52y [ T (thni—sin(w2))gni (wo)dws o
D'r1n|2 had a 8; shock — : S ;”1 = (1 —e Xl)v (E.7)
where
1 )\'}zf -1, . =1, . ]
a = m Z My /Ff(wnj/_>fj/(w2)gnj,(wg)dwg + mnan(wnn,>fn) +
=5 |
AL =1, . 1.
ml Z My Fi (wnj’—>ij’ (w2)gnj’(w2)dw2 + mnan' (wnn—>in) +
"olg'=f |

571 /Fil(wnf—>in(w2))gnf(w2)dw2 +51-2(11/F;(wm_>m(w2))gm(w2)dw2,

is the total job acceptance rate for spouse 1 when he is nonemployed. Similar expressions can be obtained
for spouse 2.

* Job-to-job transitions:

Within the same sector,
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Nz o
D;?j = / ]c]isj()(l _ e—dj(w)XI)de(l,)’ j=f,iands=1,2 (E.8)
](x)

and, across different sectors (i.e. for j, k = f, ¢ with k # ),

AL —1, . -1, .
#]f [ > Mgy [ Py s (w1, w2))g;50 (w1, w2)dwz + mjan(wjn—>kn(w1))]
i'=fi 1
D= [ e (1= o),
J
(E.9)
for spouse 1. And,
A% -2, . =2, .
™ z:f My [ Fio(yrj—s (w1, w2)) gy (wi, w2)dws + mn Pl (Wnj—>nk (w2)) .
D = / — 2(x) (1— e N dGE (x).
J
(E.10)

for spouse 2.

In total, there are 16 transitions probabilities that can be used to recover the 16 transition parameters.
These parameters can be estimated by minimizing the distance between the model (D) and the observed (D)
transition probabilities using fixed point iteration.

Preference parameters We can impose model restrictions that would enable us to pin down preference
parameters. For instance, assume strong monopsony power for the lowest wage earners in both formal and
informal sectors. This would justify at least the following restrictions: Wp;(wy) = Wiy, Win(w,) =
Wii(wy, wy), and Wiy, (wy) = Wy, (wy ), with which we obtain by, by, a and v, respectively. Assume linear
utility (6 = 0), so that the calculations are more transparent. Conditional on transition parameters and wage
offers distributions, we can estimate a, b; and bs by imposing such model restrictions and using data before
the SP program (when v = 0):

by = Wy — wy — A (E.11)
by = rWii(w,, wy) — w; — B (E.12)
a=1Win(wy) —by —w, —C (E.13)

where
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A=8q /maX{Wm(x) — Whi(w,), 0} dFil(x) + )\fi/max{Wm-(a:) — Whi(w,), 0} dF,L-Q(x)Jr
Ny [ e (W (@) = W 10,), 01 dFF () + Ny [ e (W, 1) = Woi (1), W ) = W (1,), 0} dF )+

A}Li/maX{Wii(m7M2) — Whi(w,), 0} dF (),

B=6/(1-q) Wan— Win(w,)) + 6 g / max {Wni(z) — Win(w,), Wan — Win(w,)} dF} (z)+
A / max {Win(z) — Win(w,),0} dF} (z) + Aiy / max {Wn(z) — Win(w,),0} dFy () +

Ang / max {Wis(w,, ) — Win(w,), Was(z) = Win(w,),0} dFf (z) + A7 / max {Wii(w,,x) — Win(w,),0} dF; (z),

C =671~ p2) (Wan — Win(w,)) + 55p2 /maX{Wm‘(f) — Win(w,), Wan — Wen(w,)} dF; (x)+
AL, / max {Wpn () — Wya(uw,), 0} dF} (&) + AL, / max {Win(z) — Wn(w,), 0} dF} ()+
Ang /maX{Wff(wu ) = Win(wy), Way () — Wen(w,), 0} dFF (z) + /\ii/maX {Wyi(w,, ) — Win(w,), 0} dF (z),

Given a, 131 and 132, an estimate for y follows from the same restriction as the one used to calculate a and
using data from a period after the SP implementation:

4 =1 Wn(w;) — by —w; — B (E.14)

E.2 Comparative Static Exercises

As the parameters are jointly estimated, i.e. there is no one-to-one mapping between each moment and
parameter, it is useful to understand the relationships between them. In [Table E.T| below, we provide com-
parative static exercises that show how the moments change when we change parameters. The table presents
results for the sample of less educated households with children less than 15 years old. For this exercise, we
simulate the model under partial equilibrium based on parameter estimates obtained in the first step of the
estimation. Then each column (columns (2) to (25)) includes the percent change in the moment (relative to
column (1)) when the parameter in the column increases by 10%, keeping all other parameters constant.

Notice that this comparative static exercise also highlight the importance of considering joint search.
Clearly, the labor market environment of one individual will not only affect the moments of that individual,
but also those of his/her spouse. Importantly, such cross-effects are not symmetric. For instance, the fraction
of husbands in nonemployment responds relatively more to changes in wives’ transition rates. Whereas
women’s unconditional transition probabilities are more sensitive to variation in transition parameters of
men. For further discussion about the importance of modelling household decisions in a setup of shared
amenities within the couple see also
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F Individual vs. Household Search Model

depicts the reservation wages of men and women with kids estimated from the joint-search
model and from an individual search model for men and women separately. In the joint-search scenario
(represented by solid lines), we show two main reservation wage functions for each spouse when they are
deciding on moving from nonemployment to the formal (green lines, denoted w@y;_, ;) or informal sector
(blue lines, denoted w,,;—,;;), conditional on the other spouse working in the informal sector and on the wage.
In the individual search case (represented by dashed lines), reservation wages are all unconditional on the
other spouse’s job and wage, thus the lines are horizontal by construction. Panel (a) plots the reservation
wage of men for each wage in the informal sector of his spouse, while panel (b) plots the reservation wage
of women for each wage in the informal sector of her spouse. In both panels, the lines are the reservation
wages resulting from estimating the models on the baseline economy, with v = 0.
Two main facts stand out from these plots:

1. The head of household (men) reacts much less to the spouse’s wage, except when she has higher
wages in more educated households (see Panel a.2),

2. The male reservation wages are increasing on male wages (Panel b).

In line with the literature, these figures show the interdependence of labor supply decisions at the house-
hold level. They show how increasing the income for one couple member, increases the likelihood that the
other spouse, especially women, remains nonemployed (see |Guler, Guvenen and Violante, 2012 |Flabbi and
Mabli, 2018} Dey and Flinn, |2008)). In particular, Dey and Flinn| (2008) shows that in the presence of shared
amenities, that cannot be uncoupled, the decision of one spouse depends on the employment status and wage
of the other spouse, even when utility is linear.

Tables [F.1] to [F.4] present the model fit and parameter estimates for the single agent model. We addi-
tionally observe that reservation wages are in general underestimated if we do not account for joint-search
dynamics, which is consistent with household members providing insurance to each other. This result ex-
plains why the estimated job arrival rates are so much smaller for women (and for men to a certain degree)
in the individual search model compared to the household search model in the sample of the less educated
with children (Table F2). They must be small to compensate for a high acceptance rate and generate the
employment proportions we observe in the data. This is also consistent with our findings that women and
men value more formal sector amenities and their value of leisure are smaller in the individual search than
in the joint-search context (Table F.3). For women, this table also shows that the value of SP is also higher
when estimated from an individual search model.
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Figure F.1: Reservation wages: Individual vs. Household Search Model
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NOTE: Panel (a) plots the reservation wage of men for each wage in the informal sector of his spouse. The blue line
plots the reservation wage for the informal sector (denoted w,,;—,;;), the green line plots the reservation wage for the
formal sector (denoted wy,;—, ¢;). Panel (b) plots the reservation wage of women for each wage in the informal sector
of her spouse. The blue line plots the reservation wage for the informal sector (denoted w;,,—;;); the green line plots
the reservation wage for the formal sector (denoted ;,,—;s). In both panels, the solid lines are the reservation wages
resulting from estimating our benchmark joint-search model with v = 0 on the sample of low education households
with kids. The dashed lines are the reservation wages obtained from estimating an individual search model with v = 0
on the same sample for men and women separately.
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Table F.1: Model Fit: Stocks, Transitions and Wages - Individual Search
(Sample of less educated households with children O to 14 years old)

(D 2 3 )
Men Women

Data  Model Data  Model
Employment
my 0.377 0.386 0.077 0.088
m; 0.563 0.539 0.166 0.146
My, 0.061 0.075 0.758 0.766
Transitions

Nonemployment-Formal 0.111  0.162 0.015 0.019
Nonemployment-Informal 0.496  0.477 0.081 0.085

Formal-Nonemployment 0.024 0.031 0.149  0.197
Formal-Informal 0.155 0.078 0.081  0.005
Informal-Nonemployment  0.052  0.050 0.382  0.381
Informal-Formal 0.099  0.065 0.037 0.031

Formal wage
Mean 9.564  9.550 9.396 9411
Std.Dev. 8.642  8.526 8.542 8.483

Informal wage
Mean 9.439  9.457 8.827 8.861
Std.Dev. 8.743  8.681 8.462  8.550

NOTE: All estimates presented in the table are obtained from estimating an individual search model for men and
women separately using data from the period before the introduction of SP.
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Table F.2: Model Estimates: Transition Rates - Individual vs. Household Search

(Sample of less educated households with children O to 14 years old)

(D 2 3
Model Men Women Joint search
Head
5} 0.035 - 0.042
(0.002) (0.005)
5t 0.057 - 0.065
(0.003) (0.008)
)\}Lf 0.329 - 0.496
(0.019) (0.04)
AL 0.715 - 0.715
(0.011) (0.026)
A 0.480 - 0.698
(0.025) (0.027)
)\}f 0.752 - 0.665
(0.023) (0.04)
P1 - - 0.212
(0.04)
q - - 0.613
(0.056)
Spouse
6? - 0.219 0.260
(0.019) (0.037)
52 - 0.397 0.727
(0.012) (0.024)
)\if - 0.016 0.280
(0.002) (0.036)
A2, - 0.096 0.682
(0.006) (0.036)
Azﬁ - 0.195 0.181
‘ (0.032) (0.029)
)\?f - 0.044 0.282
(0.005) (0.039)
Do - - 0.677
(0.035)
Q2 - - 0.822
(0.019)

NOTE: The estimates presented in Column (3) are obtained from the benchmark model in Appendix [C.2] while in
Columns (1)-(2) we show the parameters obtained from an individual search model estimated for men and women
separately. We use data from the period before the introduction of SP. The bootstrap standard errors in parenthesis are
computed using 100 replications.
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Table F.3: Model Estimates: utility parameters including the value of Seguro Popular - Individual vs. House-
hold Search

(Sample of less educated households with children O to 14 years old)

(1 (2) (3)
Model Men Women Joint search
o 4.35E-09 1.56E-09 1.10E-08
(1.60E-09) (1.97E-09) (2.77E-08)
(2) by -6,202.33 - -5,677.32
(257.15) (489.32)
(3) b - -6,884.26 -1,216.00
(316.27) (196.5)
@ a 1,204.14 4,603.34 -325.27
(421.39) (149.94) (227.27)
)~ 337.81 898.81 695.05

(130.74)  (121.51)  (147.49)
(6) MWP(a) = a x (1/u}) 120420 460338  -32531
421.41)  (149.96)  (227.35)
(7) MWP(y) =~ x (1/u})  337.83 898.82 695.15
(130.74)  (121.52)  (147.54)

NOTE: The estimates presented in Column (3) are obtained from the benchmark model in Appendix [C.2] while in
Columns (1)-(2) we show the parameters obtained from an individual search model estimated for men and women
separately. We use data from the period before the introduction of SP. The exception is 7, which, conditional on
the estimate of all other parameters, is obtained from the period after the introduction of SP. I is the quarterly mean
household income, MXP 11,461 and MXP 14,283 for low and high education, respectively. The bootstrap standard
errors in parenthesis are computed from 100 replications.
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Table F.4: Model Estimates: Wage Offer Parameters and Mean - Individual vs. Household Search

(Sample of less educated households with children O to 14 years old)

(H 2 3
Model Men Women Joint search
oy 0.375 1.807 0.848
(0.041) (0.148) (0.090)
By 5.514 5.096 5.948
(0.236) (0.402) (0.367)
Q; 0.493 0.710 0.850
(0.046) (0.070) (0.104)
B 4.113 4.123 7.107
(0.174)  (0.382) (0.610)
Head
Eps(w)  8.866 - 9.100
Eri(w) 8.806 - 8.801
Spouse
Ers(w) - 9.433 9.000
Eri(w) - 8.825 8.592

NOTE: The estimates presented in Column (3) are obtained from the benchmark model in while in
Columns (1)-(2) we show the parameters obtained from an individual search model estimated for men and women
separately. We use data from the period before the introduction of SP. E'r.y (Er:) is the mean of log wage offer in the
formal (informal) sector. The bootstrap standard errors in parenthesis are computed from 100 replications.
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G Model Validation

In this Appendix, we show the results of an out-of-sample validation exercise. In our estimation sample, we
use data from 2000 to 2012 containing all municipalities that implemented the SP program between 2002
and 2007.

We consider municipalities that introduced SP only in 2006 and 2007, i.e. 4 to 5 years later than the
first implementers. We know that such municipalities are, on average, smaller, poorer, and had less health
capacity in terms of hospitals, health centers and doctors per eligible individuals (Conti and Ginja, 2023).
A useful test of our model, therefore, is to see if it can predict the behavior of these group of municipali-
ties. Specifically, we try to predict the estimated change in labor market stocks and wages from the policy
implemented in 2006-2007 using our model with the parameters obtained from the estimation sample. We
simulate the model at estimated values in our first stage using data from 2000-2004 and generate a counter-
factual labor market using the variation in v from zero to the estimated value as well as other parameters of
the second stage estimation.

Then, we take advantage of more recent data that we did not use in our estimation sample, covering the
period of 2013 to 2016, in order to capture changes for the late implementers, up to 10 years after the policy,
which was implemented in 2006-2007.

We next compare the change in labor market outcomes from 2000-2004 to 2013-2016 in the data and
predicted by the model, by simulating an increase in the value of SP. In the "Data" column
reports the change in labor market outcomes from the period 2000-2004 and 2013-2016 for the sample
of municipalities which implemented the program in 2006 and 2007. The data on the municipalities that
implemented the program "later" suggest that the SP coincides with a decrease in labor formality, especially
for households where men work in the formal sector and women are nonemployed. The "Model" column
shows the effects of SP on the labor market proportions and wages using the model parameters from our
estimation sample, i.e. from households residing in municipalities that implemented the program between
2002 and 2007. shows that the model predicts correctly the direction of most effects of the policy
implemented in 2006-2007. The exceptions are the changes in the proportions m f;, m,, ¢, and m,,,, which
vary in opposite direction, but these are small fractions in the data. The variation observed in the formal
wages are well predicted. However, the model predicts a fall in informal sector wages while the data for
the later implementers does not, which is likely due to the samples being different. Households were less
informal and earned more in the estimation sample.
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Table G.1: Model Validation

Data Model
Stocks:
myy -0.015 -0.005
My -0.002  0.003
Mfn -0.110 -0.019
My f -0.004 -0.008
M, f 0.001  -0.001
Mi; 0.073  0.002
Min 0.034  0.028
Mg 0.012  0.001
Mpn 0.011  -0.002
Mean Wage (%):

Head: Formal Sector 0.008  0.011
Head: Informal Sector 0.014 -0.024
Spouse: Formal Sector 0.004 0.014
Spouse: Informal Sector  0.000  -0.032

NOTE: The "Model" column shows the effects of Seguro Popular on labor market proportions and wages
using the model parameters from our estimation sample, i.e. from households from municipalities which
implemented the program from 2002 to 2007. The "Data" column reports the change in labor market out-
comes from the period 2000-2004 and 2013-2016 for the sample of municipalities which implemented the
program only from 2006 to 2007. Sample of less educated households with children O to 14 years old.
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H Policy Experiments: Impacts on Firms

In this Appendix, we show the results of the impacts of the counterfactual experiments on firms’ profits and
size.

According to below, profits per male worker decrease in formal firms but increase in informal
firms. This shift is attributed to higher wages in the formal sector and lower wages in the informal sector,
despite changes in wage offer distributions (see [Table 5)). For female workers, profits per worker in formal
firms increase in some simulations due to a reduced share of women in the formal sector. In contrast, in the
informal sector, profits per female worker decrease in all simulations because informal wages rise and more
women are employed informally.

Overall, when considering total profits and the gender distribution of workers, firms are better off in the
simulations presented in columns 1 to 6. This suggests that the SP policy negatively affects workers but not
firms under a revenue-neutral scenario. However, when health shocks are incorporated into the model, both
the actual policy and a policy with a higher SP value lead to a small increase in firms’ profits (see columns
3 and 6 of [Table H.2). This is mainly because formal wages increase more significantly compared to the
model without health shocks.

In general, there is a decline in the formal firm size and an increase in the informal firm size across
most simulations (see Appendix [Table H.1I). This is mostly due to an increase in the mass of workers in the
informal sector. The exception, is the revenue-neutral simulation with a large increase in the value of SP,
where firm size decreases for women in the informal sector (column 6). Note that the relation between firm
size and wage offers is described by £ (w) = m] ﬁi% (the results on wage offer effects are available upon
request).
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Table H.1: Counterfactual Experiments: Effects of changes in the utility value of Seguro Popular () on firm
profits and size.

ey @) 3) “) &) (6)
Ay =7 | Ay =24
Partial General General Eq. | Partial General General Eq.

Eq. Eq. (rev. neutral) Eq. Eq. (rev. neutral)
Total profit - head (%) 8.760 7.280 8.548 6.925 10.479 13.069
Profit per worker - head (%)
Formal sector -4.772  -5.849 -1.659 -4.434  -14.226 -13.080
Informal sector 7.288 4.779 5.520 2.703 5.861 9.650
Total profit - spouse (%) -2.909  -5.120 -1.734 -9.879  -7.128 -18.815
Profit per worker - spouse (%)
Formal sector 2974  -5.031 2.754 -15.771  -9.539 -25.332
Informal sector -2.574  -2.167 -1.322 -0.885 -6.868 -0.662
Mean size (%)
Head: Formal Sector -4.572  -7.032 -7.446 -9.645  -12.280 -10.146
Head: Informal Sector 4.520 5.946 6.006 7.895 10.647 9.140
Spouse: Formal Sector -8.919  -6.836 -5.859 -9.961 -6.120 -8.529
Spouse: Informal Sector 4.431 1.699 1.773 11.226  11.743 -3.803

NOTE: We simulate benchmark model in Section [4.2] using the estimate of ~ reported in The table shows
changes in relation to benchmark levels (pre-SP period, where 7 is set to 0). The simulation for General Equilibrium
(columns 2 and 5) is computed allowing endogenous wages implied by the wage posting structure as explained in
section[4.4] Columns 3 and 6 consider that the Seguro Popular program is financed out of dividends, paid equally by
all workers in every period. In column 6, we assume that the official cost of SP per family doubles. Sample of less
educated households with children 0-14.
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Table H.2: Counterfactual Experiments: Effects of changes in the utility value of Seguro Popular (v“ and
’yB Hy on firm profits and size.

ey 2 3) “) ) (6)
Avh — ,?h ‘ A'yh _ 2,3/}1
Partial General General Eq. | Partial General General Eq.

Eq. Eq. (rev. neutral) Eq. Eq. (rev. neutral)
Total profit - head (%) -3.258  8.249 0.406 -1.653 0.108 0.883
Profit per worker - head (%)
Formal sector 3.996 5.704 4.217 1.463 5.771 3.570
Informal sector -7.359  0.358 -3.957 -12.239  -9.879 -10.815
Total profit - spouse (%) -2.732  -12.563 -2.631 -12.531  -4.435 -6.797
Profit per worker - spouse (%)
Formal sector -4.216  -9.457 1.449 -13.065  -2.229 -0.355
Informal sector 3.539 -4.770 -2.209 -4.525 4.254 0.099
Mean size (%)
Head: Formal Sector -6.097  -9.006 -6.113 -14.423  -13.711 -15.522
Head: Informal Sector 4.483 7.185 4.393 11.322  10.528 12.269
Spouse: Formal Sector -6.212  -10.500 -5.498 -13.359  -11.380 -13.854
Spouse: Informal Sector 5.826 2.943 2.102 12.673 5.826 5.285

NOTE: We simulate the model which is extended to have health shocks in using the estimate of v
and v2! reported in[Table A.18] The table shows changes in relation to benchmark levels (pre-SP period, where v&
and yBH are set to 0). The simulation for General Equilibrium (columns 2 and 5) is computed allowing endogenous
wages implied by the wage posting structure as explained in section 4.4 Columns 3 and 6 consider that the Seguro
Popular program is financed out of dividends, paid equally by all workers in every period. In column 6, we assume
that the official cost of SP per family doubles. Sample of less educated households with children 0-14.
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