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Abstract

In this paper we study the equilibrium labor market effects of non-contributory
health insurance in the context of the recent Mexican experience. Mexico introduced
in 2002 the Seguro Popular (SP), a non-contributory health insurance program directed
to the 50 millions of individuals without access to Social Security. SP is essentially a
transfer to the informal sector workers and to the non-employed and a tax to the formal
sector workers, hence it may alter the incentives to participate in the labor market or
to work in either sector. In this paper we develop and estimate a structural model of
wage determination which incorporates the value of the informal sector and of non-
employment relative to the formal sector. The model is estimated on the Mexican
Labor Force Survey for the period before the introduction of SP. We use the estimated
parameters to answer two main questions: (i) To what extent access to health care is a
job amenity valued by those in the informal sector and nonemployment? (ii) How much
of the increase in informality in Mexico since 2002 can be attributed to the introduction
of SP? We then use the model to simulate counterfactual scenarios of employment and
labor formality under alternative designs of the packages of benefits included in SP.
With our results we aim to shed light on the mechanisms behind the labor market
impacts of health reforms that extend coverage to individuals in the informal sector or
out of the labor force.
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1 Introduction

A central topic in the global health agenda is universal health care coverage. The World

Health Organization (WHO) has defined universal coverage as access of all people to compre-

hensive health services at affordable cost and without financial hardship through protection

against catastrophic health expenditures (WHO, 2010). The primary goal of social health

insurance schemes is to protect beneficiaries from the health and financial consequences of

adverse health events. Many households lack sufficient financial resources to purchase essen-

tial health care, resulting in poor health conditions. While in this sense there is scope for

government intervention in providing insurance, the impacts of universal health coverage on

labor markets in developing countries are less clear.

The Seguro Popular (SP) was introduced in 2002 in Mexico as a non-contributory health

insurance program and it was directed to half of the country’s population, uncovered by

social protection or employer provided health insurance. That is, informal sector workers

and the nonemployed. Prior to 2002, health insurance in Mexico was tightly linked to

employment. One of the few public health insurance schemes before SP was provided through

the conditional cash transfer Oportunidades, which targets poor families with school age

children. Oportunidades has a component of public health insurance that includes free access

to preventive health care, however families without school age children would not qualify for

other public health insurance.

To be eligible to the SP, an individual needs to be non eligible to an employer provided

health insurance, and this group constituted half of the Mexican population in 2002. Since

these individuals could only access affordable health care through their employer, the in-

troduction of a non-contributory public health insurance scheme could have lead to large

effects on the labor market. In particular, the SP is a transfer(tax) to informal(formal)

sector workers and a transfer to the nonemployed. On one hand, if the value placed on SP

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 the increase in benefits in the

informal sector, and in this case, the impact on formality rates is ambiguous. Thus, the

labor supply and welfare impacts of a non-contributory health insurance program like SP

depend on how firms in each sector adjust wages given benefits, and on allocation of workers

and firms across sectors.

In this paper, we analyze the effects of non-contributory health insurance programs like

SP on labor market outcomes. In particular, on employment, informality and wages. By

modelling the choices of firms, that can offer formal or informal work arrangements, and the

choices of workers, who can decide to be unemployed or work either in the formal or informal
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sector, we are also able to analyze the welfare effects of non-contributory health insurance

programs. Specifically, we consider an economy with labor market frictions where individuals

can be (i) nonemployed, (ii) formal sector workers or (iii) informal sector workers. The

nonemployed and informal sector workers are entitled to SP benefits and the formal sector

workers receive employer-provided health insurance and other benefits secured by labor laws

(for example, redundancy payment and retirement pensions). In the formal sector, firms

also incur in employer-provided health provision costs.

We develop and estimate a structural model of wage determination which incorporates

the value of the informal sector and nonemployed relative to the formal sector. The model

is estimated on the Mexican Labor Market Survey on the period before the introduction of

SP. Due to possible heterogeneity in valuation of health insurance the model is estimated for

different groups based on education, gender, age, area of residence, family composition (with

and without young children) and the implementation of non-contributory health insurance

allows to identify the relative value attached to a job due to health insurance coverage. The

Mexican case allows us to understand the mechanisms behind the labor market movements

associated to the implementation of non-contributory health insurance. To do so we de-

compose the relative valuation attached to the informal sector and nonemployment into (i)

valuation of job amenities, as access to health care services, (ii) savings in pension contribu-

tions, (iii) tax avoidance, and (iv) the value-added for the very poor relatively to the services

provided by the Oportunidades. We then use the estimated parameters to answer to two main

questions: (i) To what extent access to health care is one of the features valued by those in

the informal sector and nonemployment; and (ii) How much of the increase in informality in

Mexico is due to the introduction of non-contributory health insurance?. Finally, we can use

the model to simulate counterfactual scenarios for welfare, employment and labor formality

under alternative designs of the packages of benefits included in the non-contributory health

insurance.

In the next section, we present a summary of the literature on the labor market effects

of health insurance schemes not attached to the employer. In Section 3 we explain the exact

details of SP and context in it was introduced. Section 4 describes the data. In Section 5

we present the broad trends in the Mexican labor market during the period before and after

the introduction of SP and reduce form estimates of the labor market effects of such policy.

In Section 6 we present our model and the estimation procedure used. This version of the

paper includes estimates from our structural model for the period before the introduction of

Seguro Popular (2000-2003) in Section 7. Conclusions are in Section 8.

3



2 Literature Review

The evidence on the labor market effects of SP is mixed (see the review by Bosch, Cobacho

and Pages, 2012). Most studies do not find any impact on the informality rates (Gallardo-

Garca, 2006; Barros, 2011; Campos and Knox, 2010, Aguilera, 2011, Duval and Smith, 2011),

if anything there are small increases in the share of informal workers for those with less than

9 years of schooling, married women with children or older adults (Azuara and Marinescu,

2010, Aterido et al 2010, Prez-Estrada, 2011, Bosch and Cobacho, 2011). Aterido et al, 2010,

find that SP is a associated with a reduction on the flow out of unemployment and out of

the labor force, but del Valle, 2014, finds the women in families with disable or dependent

individual reduce unemployment and inactivity to become informal workers.

There are few papers that analyze the effects of SP on wages, however, the few papers

studying it find no effects (Barros, 2009, and Azuara and Marinescu, 2010), or a negative

impact on informal wages (Aterido et al, 2010, Prez-Estrada, 2011).

Finally, regarding the effects of SP on broad measures of welfare, there is some indirect

evidence through lower wages in the informal sector (Aterido et al, 2010, Prez-Estrada,

2011) and better health outcomes as decrease in neonatal mortality in rich municipalities

and in postneonatal mortality in poor municipalities (Conti and Ginja, 2015), a decrease in

miscarriages (Pfutze, 2013), but most studies find no effect on health outcomes (Knox 2008,

King et al. 2009, Barros 2011).

Recent forms in the US health insurance system, which relaxed the link between employ-

ment and the provision of health insurance are associated to a stream of papers studying

the effects of public health insurance on labor supply. Baicker et. al, 2014, use a recent ex-

pansion on the eligibility to Medicaid in Oregon and find no effect on employment, but and

increase in welfare dependence. Kolstad and Kowalski, 2013d use the 2006-Massachusetts

Health Reform and find compensating wage differentials due to employer provided health

insurance. Garthwaite, Gross and Notowidigdo, 2014, estimate large increases in the labor

supply associated to an abrupt reduction on the Medicaid coverage in Tennessee.

However, so far there is no work considering the general equilibrium effects of non-

contributory health insurance on broader welfare measures and the mechanisms through

which the link between employment contract and provision of health insurance operate.

Our paper relates mainly to three papers. Dey and Flinn, 2005, use a search-matching-

bargaining framework to study the effect of employer-provided health insurance on mobility

rates. They find that transition rates are lower for workers with jobs with employer-provided

health insurance. The literature on search with formal and informal sectors is is recent but

two papers are particularly relevant for our study. Albrecht, Navarro and Vroman (2009)
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model formal and informal sectors following the Diamond-Mortensen-Pissarides approach,

and they assume workers can only move to the formal sector from unemployment. They

then use the model to simulate impact of tax policies in the formal sector. Meghir, Narita

and Robin (2015) model formal and informal sectors using a Burdett-Mortensen approach,

where workers and firms can choose their sector endogenously. They estimate the model and

then simulate the impact of increasing the cost of informality. However, the Brazilian setup

lack a sharp policy change, such us the introduction of non-contributory health insurance,

which allows us to recover what workers value on the informal/non-employment status.

3 Background

3.1 The Health Care System in Mexico before Seguro Popular

Before the reform, health care in Mexico was characterized by a two-tiered system and about

half of the population served by a contributory system and the other half served by a non-

contributory system. The contributory system was (and still is) guaranteed by the Social

Security Institutions such as the Instituto Mexicano del Seguro Social (IMSS), which covers

the workers employed in the private sector, the Instituto de Seguridad y Servicios Sociales

de los Trabajadores del Estado (ISSSTE), for the civil servants, and Petroleos Mexicanos

(PEMEX), covering those employed in the oil industries. Health coverage is provided by

these institutions in public hospitals, but these individuals could also elect to use and pay

for care in private hospitals, or to buy private health insurance. In 2000, IMSS covered 40%

of the population, and ISSSTE 7% of the population (see Frenk et al., 2006). Beneficiaries

of social programs also had automatic access to health services (Instituciones de Asistencia

Social such as IMSS-Oportunidades, which was provided in the infrastructure of the IMSS).

However, state hospitals only offered some selected primary (ambulatory and urgent care)

and secondary care (health care provided by specialists), and payment was required for most

services.

Those not covered by Social Security could seek health services in either public health

clinics run by the Secretaria de Salud (SSA) or private clinics and hospitals. Thus, in 2000,

approximately 50% of health expenditures was classified as ”out-of-pocket expenses” (Frenk,

2001) and 50% of the Mexican population had no guaranteed health insurance coverage. The

public per capita health expenditures on the insured were twice as much as those for the

uninsured (see Frenk et al., 2006). In addition, the population served by the contributory

and non-contributory systems presented different health profiles (see Conti and Ginja, 2015).

5



3.2 The Seguro Popular

The Pilot Years. Seguro Popular (SP) was launched as a pilot program in 2002 in 26

municipalities (in 5 states) under the name Salud para Todos.1 The aim was to extend the

program gradually to the rest of the country. The launching states were chosen due to “the

existence of high social security coverage, the ability to provide services, large concentration

of semi-urban population and the existence of groups of beneficiaries of social programs”,

such as Oportunidades2 (Secretaria de Salud, 2002). During the early stages of operation,

SP targeted nuclear families3 in the first six deciles of the distribution of income who were

not entitled to social security coverage and who were residing in semi-urban and urban areas

(CESOP, 2005).

According to the official registry of affiliated families, the Padron, during 2002 15 ad-

ditional states implemented the program (Baja California, Chiapas, Coahuila, Guanaju-

ato, Guerrero, Hidalgo, Mexico, Morelos, Oaxaca, Quintana Roo, San Luis Potosi, Sinaloa,

Sonora, Tamaulipas and Zacatecas). Although their entry was not planned, these states

agreed with the federal government to provide the health services covered by SP. The pilot

phase ended officially on December 31, 2003 (when Baja California Sur, Michoacn, Puebla,

Tlaxcala, Veracruz and Yucatn joined SP), and by then 613,938 families were enrolled in the

program.

The Ley General de Salud (LGS). The General Health Law was approved in early

2003, and officially implemented in January 1st 2004, effectively introducing the System of

Social Protection in Health (SPSS, Sistema de Proteccin Social en Salud), to extend health

1The municipalities (states) where the program was initially rolled-out are Calkin, Hecelchakan, Tenabo,
Campeche, Holpechen (Campeche), Comalcalco, Cunduacan (Tabasco), Acatic, Atotonilco, Ayotlan, Cabo
Corrientes, Arandas, Encarnacion de Diaz, Jalostotitlan, Jesus Maria, Puerto Vallarta, San Julian, San
Miguel el Alto, San Sebastian del Oeste, Tepatitlan de Morelos, Tomatlan, Valle de Guadalupe, Canadas de
Obregon (Jalisco), Aguascalientes (Aguascalientes), Colima, Villa de Alvarez (Colima).

2PROGRESA (Programa de Educacion, Salud y Alimentacin) was launched in 1997 as the main anti-
poverty program in Mexico in rural areas. It was renamed Oportunidades in 2002 and expanded to urban
areas. The program Oportunidades targets families in extreme poverty in both rural and urban areas. The
program has some overlap with Seguro Popular, since it consists of three components – health, nutrition
and schooling, and the National Commission on Social Protection of Health (CNPSS) is also in charge
of implementing the health component through three channels. First, by providing the Guaranteed Basic
Health Package, which includes a set of interventions specifically tailored to individuals of different age
groups and which is similar to the basic package offered under SP; second, by monitoring the nutrition of
both children and pregnant women through monthly consultations (and providing nutritional supplements
in case of malnutrition); third, by providing information on preventive health behaviors through community
workshops.

3I.e., including the father, the mother and the children less than 18 years old, and eventually the grand-
parents over 64 years of age.
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coverage and financial protection to the eligible population.4 According to the rules of

operation of the program the expansion of the coverage should prioritize areas with: (1) Low

social security coverage; (2) Large number of uninsured in the first six deciles of income; (3)

Ability to ensure the provision of services covered by the program; (4) Potential demand for

enrollment; (5) Explicit request of the state authorities; (6) Existence of sufficient budget

for the program.5

The Federal Government and the states share the responsibility for social protection in

health, with the Federal Government (through the SSA) responsible for regulating, develop-

ing, coordinating, evaluating and monitoring health actions, and the states responsible for

managing the resources allocated by the Federation for the purchase of medicines, staffing

and service delivery in general.

In 2004, three more states introduced the program (Nayarit, Nuevo Leon and Quertaro)

reaching 29 states. In 2005, the last three states – Chihuahua, Distrito Federal and Durango

– joined SP.

Eligibility, Enrolment and Permanence in the System. Families and individuals

who are not beneficiaries of social security institutions, or who have not otherwise access

to health services, are entitled to enroll in SP, on the basis of their place of residence. The

household is the unit of protection.6

Enrollment into SP is voluntary, and it is granted upon compliance with the following

requirements: proof of residence in the Mexican territory; lack of health insurance, ascer-

tained with the mere declaration of the applicant; individual ID (CURP - Clave Unica de

Registro de Población); information necessary for the application of the socio-economic as-

sessment tool necessary to calculate the fees for the use of services. The temporary lack of

documentation associated with the three first points does not prevent the incorporation into

the System, and families/individuals can be provisionally registered for up to ninety days.

The effective right to use the system for beneficiaries begins on the first day of the calendar

4The law was published in the Federal Official Journal in April 5, 2004 Diario Oficial de la Fed-
eracin and revised in November 13, 2008. See http://www.salud.df.gob.mx/ssdf/seguropopular/index/
marcojuridico.php.

5Diario Oficial, Viernes 4 de julio de 2003 for the Reglas de operacin e indicadores de gestin y evaluacin
del Programa Salud para Todos (Seguro Popular de Salud).

6The law considers the following as household members: (i) natural and the adopted children less than
18 years of age; (ii) children and adolescents aged 18 years or less who are part of the household and have
blood relations with the above-mentioned beneficiaries; (iii) the direct ancestors, more than 64 years old,
who live in the same home and are financially dependent, as well as the sons or daughters until 25 years
of age, single, who prove to be students or disabled dependents. Take the example of IMSS, which covers
40% of the population. If an individual is covered by IMSS, his/hers spouse is also covered (or partner if
co-habiting for at least 5 years), children under 16 (or under 25 if studying) and his/hers parents if they live
with the insured. Such household is not eligible for SP.
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month following the date of incorporation, and it is valid for twelve calendar months. After

12 months, the family has sixty days to renew the application. Information about all indi-

viduals affiliated in the system is listed in an administrative registry, called the Padrón. At

the the end of 2010, the Padrn included 43,518,719 individuals and 15,760,805 families.7

Funding. Between 1999 and 2007, the share of the total public health expenditures on

GDP was relatively stable at 2.6% of the GDP (see figure 1). This is of the lowest ratios

among the OECD countries (in 2004 in Denmark this value was 8.2%, and this is the OECD

country where public health expenditures represent the largest share of GDP; in the US they

represented 6.9% of GDP and 3.4% in Brazil). Between 1999 and 2004, the share of the total

public health expenditures on GDP on insured (not eligible) and uninsured (eligible) was

also stable at 1.8% and 0.9%, respectively. However, the share of public health expenditures

on the uninsured (eligible) jumped to nearly 1.3% between 2004 and 2008, while for the

insured (not eligible) this value dropped from 1.8% to 1% in the same period. This crowd of

the public expenditure of the insured (not eligible) from the uninsured (eligible) was due to a

failed attempted to increase public revenue to fund the SP. In fact, SP is a non-contributory

health insurance system, funded by general taxes revenues, with funded based on a tripartite

structure from the following sources: a social contribution (Cuota Social) from the federal

government, solidarity contributions from both federal government and states (Aportaciones

Solidarias) and a family contribution (Cuota Familiar), which was a fee introduced to replace

the out-of-pocket payments made at the time of the delivery of services.8

The cuota social is an annual contribution of the federal government for each affiliated

family, and it equals 15% of the daily minimum wage for Mexico City (about USD200 a

year per family). This figure is very similar to the contribution for each employee affiliated

with the IMSS. The solidarity contributions come from both federal and state resources:

the federal solidarity contribution per household amounts to on average 1.5 times the cuota

social9 and the state solidarity contribution per household is half of the cuota social. Finally,

7According to a survey in nine states, Baja California, Campeche, Distrito Federal, Guerrero, Hidalgo,
Jalisco, Querétaro, Morelos and Zacatecas the main reasons for affiliation are access to free medicines and
access to primary care at reduced costs (see Nigenda, 2009).

8The tripartite funding structure is similar to that adopted by the two major social insurance agencies
in Mexico, IMSS and ISSSTE. Public health expenditures in Mexico can be divided in two groups: (1)
public health expenditures for the insured population, including the health expenditures for IMSS, ISSTE
and PEMEX; (2) public health expenditures for the uninsured population, including the federal and the
state health expenditures.

9The federal solidarity contribution is computed based on the following components: (i) number of
beneficiary families; (ii) health needs, according to state’s indicators of infant and adult mortality; (iii)
additional contributions to institutions, which are called the “state effort” (esfuerzo estatal); and (iv) the
performance of health services.
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families may be exempt from payment of their contribution if they are deemed too poor.10

In practice, in 2010 96.1% of the enrolled individuals are in the two first deciles of income

distribution, and thus exempts from paying the family contribution.11

Use of Funds: Services and Health Conditions Covered by SP. The beneficiaries

have access to a package of health services and interventions with approved providers. The

number of interventions and conditions covered increased from 78 in 2002 to 284 in 2012

(see Conti and Ginja, 2015). The interventions covered can be broadly classified into nine

types, according to the type of interventions and services. These areas of coverage are: (1)

preventive actions, as vaccination and as medical check-ups, (2) ambulatory care, including

general consulting and specialty services for the diagnosis, treatment and rehabilitation of

infectious and chronic diseases, (3) dental interventions for all ages the removal of caries,

removal of focus of infection and abscesses, and tooth extraction; (4) family planning; (5)

prenatal, obstetric and perinatal care; (6) physical rehabilitation; (7) emergency care (sit-

uations that require immediate attention because they can endanger life and it includes

diagnosis and treatment in the emergency room, inpatient hospital admission or surgery);

(8) hospital care for pathologies requiring hospitalization; and (9) general surgery, for acute

problems and chronic conditions, including diagnoses of major surgical frequency of gastroin-

testinal, gynecological, obstetric, genitourinary, ophthalmic, dermatological and orthopedic

pathologies.

In November 2004 it was introduced the Fondo de Protección contra Gastos Catastroficós

(FPGC) to complement the basic coverage. The FPGC is a reserve fund of unlimited budget

with the objective to support the financing of care for high-cost diseases – such as breast

and womb cancers, and several cancers in children and adolescents (in Mexico cancer was

associated with 15% of the deaths among children and adolescents in 2000). The conditions

10The annual fee to be paid by each family is progressive and based on the average household income
relative to the national income distribution (the verification of the income decile for each affiliated family
is held every three years). Families exempted of payment are those (i) with a disposable income in bottom
20% of the distribution of national income; (ii) enrolled in federal programs to combat extreme poverty; (iii)
residents in rural areas of very high marginalization with less than 250 inhabitants, and (iv) other specific
requirements set by the CNPSS.

11The use of the resources administered by Seguro Popular is regulated by the Ley General de Salud, which
mandates the following partition of the resources: 89% must be transferred directly to the state governments;
8% must be transferred to the state governments through the FPGC; and 3% of the resources are transferred
to the state governments through the Fondo de Previsión Presupuestal (Provident Budget Fund), to meet
the infrastructure needs for basic primary care and in poorer states and to address unforeseen differences in
the demand for services during each fiscal year. Of the 89% of the resources that are directly transferred to
state governments the Public Sector Budget establishes spending limits. For example, since 2010, some of
the limits are: 40% for wages of the personnel involved in providing health care for the affiliated; 30% to be
used for acquiring medical supplies; 20% to be used for preventing and detecting diseases covered by SP; 6%
to be used for operational expenses.
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Figure 1: Public Health Expenditures as fraction of GDP: SP funded by general taxation.
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Mexicano del Seguro Social), ISSSTE (Instituto de Seguridad y Servicios Sociales de los
Trabajadores del Estado) and PEMEX (Petrleos Mexicanos), and the uninsured population.
The public expenditure in the uninsured population includes both the federal and states
expenditures; the federal expenditure includes (1) funds for the Ministry of Health (from
the called Ramo 12 ), (2) the FASSA (Fondo de Aportaciones para los Servicios de Salud) or
funding for the health services and (3) the funds for IMSS-Oportunidades (from the called
Ramo 19 ).
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covered under this fund were chosen based on the cost-effectiveness of available interventions

and the costs associated with prematurity of possible death and disability, not only to the

individual but also to his/her family. On December 1st 2006, during his inaugural speech,

President Calderón announced the Seguro Medico para una Nueva Generación (SMNG).

This represented an expansion of SP coverage for children under age five born in eligible

families from that day onwards. The conditions covered by SMNG were first specified in

2008 and they are mainly associated with the perinatal period.

The use of the resources administered by Seguro Popular is regulated by the Ley General

de Salud, which mandates the following partition of the resources: 89% must be transferred

directly to the state governments; 8% must be transferred to the state governments through

the FPGC; and 3% of the resources are transferred to the state governments through the

Fondo de Previsin Presupuestal (Provident Budget Fund), to meet the infrastructure needs

for basic primary care and in poorer states and to address unforeseen differences in the

demand for services during each fiscal year.12

In Mexico, the non-contributory and the contributory systems have separated networks

of hospitals and health centers to serve the eligible population of each system. The average

number of doctors and nurses per potential use not very different in the non-contributory sys-

tem (SP) and the contributory system (IMSS, ISSSTE, PEMEX and other small providers).

In the Ministry of Health medical units, which are responsible to deliver the SP services,

in 2000 there were .76 (SD 0.87) doctors or nurses per 1000 individuals eligible, and there

were on average .46 (SD 0.80) doctors or nurses per 1000 individuals eligible to services in

contributory system.13

Once a family is enroled in SP, she is assigned a health center (which, in turn, is associated

to a general hospital) and a family doctor for primary care. Table A in Appendix presents

the number of families enrolled per medical unit in each year. This table shows that there

is a large variability in the number of families assigned to a health center and a hospital

(overall, the standard deviation for the number of families is 1,496 and 22,206 per health

center and hospital, respectively). There is also an increase in the number of families served

by hospitals with the expansion of the program, with a relatively larger increase in the right

12Of the 89% of the resources that are directly transferred to state governments the yearly Mexican Public
Sector Budgets establishes spending limits only. For example, since 2010, some of the limits are: 40% for
wages of the personnel involved in providing health care for people affiliated to Seguro Popular; 30% to be
used for acquiring medical supplies; 20% to be used for preventing and detecting diseases covered by SP; 6%
to be used for ”operational”expenses.

13Data for medical personnel by type of health provider comes from the the SIMBAD data set (Sistema
Estatal y Municipal de Bases de Datos - State and Municipal System Databases). Information on the
potential population in the non-contributory system (SP) and the contributory system (IMSS, ISSSTE,
PEMEX and other small providers) from the CONAPO (Consejo Nacional de Población - National Council
for Population.)
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tail of the distribution for hospitals, suggesting a potential risk of overcrowding of larger

units, whereas the increase in the number of potential users of health centers is uniform

across the distribution.14 Finally, a typical a health center serves more than one locality,

so individuals may have to seek care outside their locality of residence. The average health

center serves SP families in 13 localities per year and the average hospital serving SP families

serves 196 localities per year.

4 Data

In this paper we use data from three main sources.

Padrón This is a consolidated registry of all families with a valid enrolment in Seguro

Popular by December 31st of each year since 2002 (we have data until 2010) and it is

used by the Federal Government and by the States to decide the funds to be allocate to the

program. The key treatment variable – the date of implementation of SP in each municipality

– is constructed from this data. The data contains detailed demographic and socioeconomic

characteristics of the enrolled families, including employment status, occupation and assets.

It also contains information on the exact date of affiliation, residence and he identifiers of

the health center and general hospital assigned to each family at the time of enrolment in

the program.15 The exact date of affiliation of families is used to construct the date of

implementation of the program in each municipality. We consider that a municipality has

SP when the number of families affiliated to the program is at least 10 (our results are not

sensitive to this definition and we present in Appendix robustness checks using alternative

definitions of at least 2 or 5 families enrolled per municipality).

Encuesta Nacional de Empleo (ENE) 2000-2004 and Encuesta Nacional de Ocu-

pación y Empleo (ENEO) 2005-2012 We use quarterly data from the National Em-

ployment Surveys of Mexico, which is a rotating panel of households. There are two periods

of implementation (ENE for 2000-2004) and (ENOE for 2005-2012). It is nationally repre-

sentative but, strictly speaking, the ENE survey had an adequate frame only for the urban

14Not all families in SP are assigned to health centers run by the Health Ministry. Of the total of 17.6
million families observed in the data, about 816,000 are assigned to IMSS-Oportunidades’ centers when they
enroll in SP (less than 5% of the families) and 3.7 million of those families that entered SP through the
Oportunidades program (about 22% of the total). Additionally, less than 0.03% of the families are assigned
to IMSS and private health centers when first registered in SP.

15For the years 2002 and 2003 (in which the program ran as a pilot), only information on the date of
enrolment and on the state of residence was recorded for each. However, it is possible to identify the exact
date of implementation of SP in a given municipality since each family has a unique identifier. Thus, it is
possible to link families across years.
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population. The data includes a rotating panel at the individual and household level (2000-

2012) and it covers more than 10 million individuals from the second quarter of 2000 to

fourth quarter of 2012 between 23 and 65 years old in 1404 municipalities across the country.

About 100,000 households are covered per quarter.

From this data we observe the social security status of a specific individual changes status

across quarters. We consider that an individual is an informal worker if he/she does not have

access to health services provided by his/her job through on of the social security institutions

in the country (IMSS, ISSSTE or PEMEX). In addition to access to social security coverage

through his or her job in this data we also observe whether the individual is covered by social

security through the spouse.

We use this data set to identify two types of transitions: if the social security status of

a specific individual changes status across quarters and whether he/she switch jobs (within

or across the formal and informal sectors).

Encuesta Nacional de Ingresos y Gastos de los Hogares-ENIGH We use the Na-

tional Expenditure and Income survey (for the even years between 1998 and 2012), which

is a representative sample of both rural and urban households, to obtain the mean expen-

diture per individual on health insurance. We obtain the mean expenditure per individual

by gender, for three age groups: 20-29, 30-39 and 40 or over. We use this expenditure as a

proxy for the firms cost to provide health insurance to each formal worker. We choose these

three age groups based on the type of same age breakdown of the services offered by SP.

Other data sets We collected information from five administrative data sets, which we

use to characterize the municipalities which introduced SP in different years. First, we use

administrative data on all death certificates, which are assembled by the civil registry and

the public prosecutor (in case of accidental or violent deaths) in the entire country. The

data contains information on the exact date, place and cause of death, the registration date

as well as age, gender, type of health insurance and residence of the deceased, for the years

1994-2001.16 We use this data to correlate the date of implementation of SP with the number

of deaths at different ages. Second, we use data on all fetal deaths between 1988 and 200117

A fetal death is a death that occurs before complete expulsion or extraction of the fetus

from the mother, regardless of the duration of pregnancy. The death is indicated by the fact

that after delivery the fetus does not breathe or show any other sign of life. The Certificate

of Fetal Death contains at least information on the gestational age of the fetus. Third, we

16We downloaded the data from the SINAIS website: http://sinais.salud.gob.mx/mortalidad/.
17The was obtained from the SINAIS website: http://www.sinais.salud.gob.mx/basesdedatos/

stdmuertesfetales.html.
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use data on all births occurred (and registered) in Mexico between 1998-2001.18 Fourth, we

use the universe of Hospital Discharges from the Health Ministry (Secretaria de Salud), for

2000.19 We use this data to correlate the timing of implementation of SP with the health

status of those seek care in the hospitals run by SSA before the introduction of SP. Finally, we

use data on the universe of all physical and human resources for all outpatient and inpatient

units administered by the Health Ministry for 2001.20 We use this to correlate the timing of

implementation of SP with the supply of health services available in the municipality.

5 Main labor market facts

In this section we present some basic facts regarding the labor market in Mexico. To doc-

ument these basic facts we use quarterly data from the Mexican Labor Force Survey ENE-

ENOE for the period of 2000-2012 (see section 4). In all results presented below we restrict

the sample to adults ages 23-65 years old with at most primary education. This restric-

tion implies that we use half of the sample, in particular, our sample includes 3,617,609

observations.

We consider that in each moment an individual can be (1) unemployed or out-of-the-

labor-force, (2) work in the formal sector or (3) work in the informal sector. We consider

that an individual is an informal worker if he/she does not have access to health services

provided by his/her job through on of the social security institutions in the country. In

addition to access to social security coverage through his or her job in this data we also

observe whether the individual is covered by social security through the spouse.

5.1 Trends in Employment Composition

We start by presenting in figures 2 and 3 the average share of individuals in the sample that

are unemployed or out-of-the-labor-force and whether they work in the formal or informal

sectors. We present statistics separately for females and males and for three years: 2001 (the

year just before the introduction of SP), 2005 (a year in which all states were already had

introduced SP, but in which only 57% of municipalities had SP - see table A in Appendix)

and for 2012, where the program has already reached all eligible individuals.

18The was obtained from the SINAIS website: http://www.sinais.salud.gob.mx/basesdedatos/

stdnacimientos.html.
19The data was obtained from http://www.sinais.salud.gob.mx/egresoshospitalarios/

basesdedatoseh.html.
20The data was downloaded from the SINAIS website: http://www.sinais.salud.gob.mx/

basesdedatos/recursos.html.
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Figure 2: Employment composition: Men ages 23-65 with at most primary education

Note: Percentage of individuals by job status at the date of first interview.

Figure 2 shows that about 2/3 of the working age males in Mexico have informal work

arrangements. In terms of changes in changes in the composition of the (potential) labor

force, between 2001 and 2012 among males there was an increase in the share of informal

workers of 7pp and a decrease of 10pp in the share of workers employed in the formal sector.

The share of unemployed or inactive males remaind more or less constant.

Figure 3 shows that about 2/3 of the working age women in Mexico are either unemployed

or out of the labor force (this figure is similar in other Latin American countries. The figure

also shows that between 2001 and 2012 among females there was an increase in the share of

informal workers of 8pp and a decrease of 77pp in the share of women unemployed or out

of the labor force. The share of women working in the formal sector remaind more or less

constant.

To understand the changes in the composition of labor force detected above, we now

turn to analyze quarterly transitions between status. Figures 4 and 5 present the share of

workers according to their status in two periods: the first quarter they are interviewed and

the immediate quarter. Although figures 2 and 3 refer to stocks while figures 4 and 5 present

transitions between two quarters, the latter provide at least a partial explanation for the

changes in the composition observed between 2001 and 2014.

Figure 4 shows that among males there is an increase in the flow out of the unemployment

pool to informality between 2001-2012, which can (at partially) explain the increase in the

share of informal workers found in figure 2. Simultaneously, we document a decrease in the
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Figure 3: Employment composition: Women ages 23-65 with at most primary education

Note: Percentage of individuals by job status at the date of first interview.

Table 1: Log Mean Wages: individuals ages 23-65 with at most primary education
Year Males Females

Formal Informal Diff. Formal Informal Diff.
2001 8.51 8.28 0.23 8.19 7.60 0.58
2005 8.55 8.25 0.30 8.24 7.66 0.58
2012 8.44 8.10 0.34 8.11 7.63 0.48

Note: Values in log of Mexican Pesos in 2011.

flow out of the unemployment pool to formality.

Figure 5 shows that among women there is a decrease in the flow out of the informality

pool to unemployment between 2001-2012, together with an increase in the flow out of the

unemployment pool to informality. These two transitions are consistent with the reduction

in the pool of unemployed/inactive women and increase in the share of woman with informal

work arrangements.

Finally, we summarize the changes in wages. Table 1 shows that average wages in the

informal sector decrease in 2001-2005 for males, which correspond to the years of the initial

rollout of SP. This was a period of economic growth, since the average wage is rising in

all other cells in the table. Also, there is an increase in the wage gap for males between

formal-informal sectors, but do not for females.
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Figure 4: Transitions (per quarter) : Men ages 23-65 with at most primary education

Note: Percentage of individuals by job status at the date of first interview.

Figure 5: Transitions (per quarter) : Women ages 23-65 with at most primary education

Note: Percentage of individuals by job status at the date of first interview.
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Figure 6: Year of implementation of SP by municipality.

(2009,2010]
(2008,2009]
(2007,2008]
(2006,2007]
(2005,2006]
(2004,2005]
(2003,2004]
[2002,2003]
No data

5.2 Reduced Form Estimates

Before moving to our structural estimates, we exploit the variation in the timing of imple-

mentation of SP at the municipality level. We analyze both the stock variables (that is,

the share if formal and informal workers in a municipality-quarter and unemployed) and

transitions.

Figure 6 displays the year of implementation of SP in each municipality in Mexico,

between 2002 and 2010 (see Conti and Ginja, 2015, for details about the rollout of the

program). This graph shows that there is considerable variation, both across municipalities

and over time, regarding the timing of the adoption of SP in different municipalities in the

country. Thus, we start with a basic specification which is a difference-in-differences model,

where we compare changes in outcomes for individuals that reside in municipalities that

introduced SP in different years between 2002 and 2010. The unit of analysis is the set at

municipality-quarter level and we estimate:

ymst = βSPmst + γXmst + µms + πt + ϕst+ εmst (1)

where m indexes the municipality of residence, s the state, t indexes the quarter. SPmst is

an indicator variable equal to one if municipality m in year t has implemented SP. In all our

data sets the municipality of residence is measured in quarter t.

Because municipalities adopted SP at different times, we compare those with or without

SP access at the time of survey by virtue of their municipality of residence. Thus, we can
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allow for unrestricted municipality effects µms, which control for unobserved determinants of

ymst that are constant at municipality level and which affect the outcome independently of

SP; unrestricted quarter effects πt and state-year effects ϕst to account for state (quadratic)

trends which affect outcomes independently of SP (such as federal-state budget agreements

independent of SP). The parameter of interest is β, the effect of exposure to SP, which

is identified from variation across municipalities and quarter. We also control for Xmst

are municipality-specific observable characteristics, in particular, we control for the share

of males and in a given age per municipality-quarter. εmst are idiosyncratic shocks. The

standard errors are clustered at municipality level to account for autocorrelation in the

outcome (Bertrand, Duflo and Mullainathan, 2004). All our estimates are intention-to-treat

effects.

Table 2 shows that SP is associated with an increase of 1.3pp in the share of informal

workers ages 23-39 in a municipality.

When we turn to transitions (see tables 3-5), we only find that SP is associated with

a decrease of 1.3pp in the flow of women out of unemployment/inactivity to informality

(driven by women 40-65 years old; see table 5).
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Table 2: The impact of Seguro Popular on informality rate of municipalities.

(1) (2) (3) (4) (5) (6)

Share of Unemployed/Inactive Share of Formal Workers Share of Informal Workers
Sample Males Females Males Females Males Females

Panel A: 20 to 65 years old
1[SP=1] 0.005 -0.002 -0.021*** 0.002 0.016* -0.000

(0.007) (0.008) (0.008) (0.005) (0.009) (0.007)

Observations 26,444 26,717 26,444 26,717 26,444 26,717
Mean 2000 0.157 0.698 0.186 0.0425 0.656 0.259

Panel B: 23 to 39 years old
1[SP=1] -0.010 -0.001 -0.020* 0.003 0.030** -0.002

(0.008) (0.012) (0.012) (0.008) (0.012) (0.011)

Observations 20,272 21,494 20,272 21,494 20,272 21,494
Mean 2000 0.0510 0.686 0.258 0.0593 0.691 0.255

Panel C: 40 to 65 years old
1[SP=1] 0.003 0.003 -0.025** -0.003 0.022* -0.000

(0.008) (0.010) (0.011) (0.008) (0.013) (0.008)

Observations 22,652 23,042 22,652 23,042 22,652 23,042
Mean 2000 0.133 0.670 0.193 0.0417 0.675 0.288

Note: Estimates obtained using the ENE/ENEO data, aggregated at municipality-quarter level.
Each cell represents results for separate regressions. Controls excluded from table include: quar-
ter fixed effects, municipality of residence fixed effects, state quadratic trend, the proportion of
individuals by age and by marital status.
Standard errors are clustered at the level of the municipality. *** Significant at 1%, ** Significant
at 5%, * Significant at 10%.
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Table 3: The impact of Seguro Popular on labor market transitions (adults ages 20-65).

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

Sample Males Females Males Females

Panel A: From Unempl/Inactivity to
Formal Informal

1[SP=1] 0.005 -0.001 -0.004 0.004
(0.006) (0.002) (0.016) (0.006)

Observations 15,228 22,391 15,228 22,391
Mean 2000 0.0306 0.00987 0.309 0.117

Panel B: From Formal to
Unempl/Inactivity Informal

1[SP=1] 0.002 -0.022 0.015 -0.016
(0.005) (0.015) (0.014) (0.015)

Observations 12,793 7,128 12,793 7,128
Mean 2000 0.0342 0.112 0.199 0.142

Panel C: From Informal to
Unempl/Inactivity Informal

1[SP=1] -0.008 0.016 -0.008* 0.001
(0.007) (0.011) (0.004) (0.004)

Observations 21,831 19,288 21,831 19,288
Mean 2000 0.0798 0.327 0.0562 0.0266

Note: Estimates obtained using the ENE/ENEO data, aggregated at municipality-quarter level.
Each cell represents results for separate regressions. Controls excluded from table include: quar-
ter fixed effects, municipality of residence fixed effects, state quadratic trend, the proportion of
individuals by age and by marital status.
Standard errors are clustered at the level of the municipality. *** Significant at 1%, ** Significant
at 5%, * Significant at 10%.
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Table 4: The impact of Seguro Popular on labor market transitions (adults ages 20-39).

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

Sample Males Females Males Females

Panel A: From Unempl/Inactivity to
Formal Informal

1[SP=1] -0.044 -0.008 0.100* 0.006
(0.042) (0.006) (0.058) (0.010)

Observations 3,787 17,026 3,787 17,026
Mean 2000 0.149 0.0153 0.582 0.130

Panel B: From Formal to
Unempl/Inactivity Informal

1[SP=1] -0.006 -0.010 -0.005 0.003
(0.007) (0.021) (0.025) (0.024)

Observations 8,136 4,130 8,136 4,130
Mean 2000 0.0288 0.120 0.213 0.129

Panel C: From Informal to
Unempl/Inactivity Informal

1[SP=1] 0.010 0.031* -0.009 -0.006
(0.007) (0.016) (0.010) (0.009)

Observations 15,905 12,471 15,905 12,471
Mean 2000 0.0456 0.310 0.0771 0.0341

Note: Estimates obtained using the ENE/ENEO data, aggregated at municipality-quarter level.
Each cell represents results for separate regressions. Controls excluded from table include: quar-
ter fixed effects, municipality of residence fixed effects, state quadratic trend, the proportion of
individuals by age and by marital status.
Standard errors are clustered at the level of the municipality. *** Significant at 1%, ** Significant
at 5%, * Significant at 10%.
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Table 5: The impact of Seguro Popular on labor market transitions (adults ages 40-65).

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

Sample Males Females Males Females

Panel A: From Unempl/Inactivity to
Formal Informal

1[SP=1] 0.012 0.000 -0.003 -0.001
(0.010) (0.002) (0.030) (0.006)

Observations 10,298 19,550 10,298 19,550
Mean 2000 0.0395 0.00646 0.370 0.129

Panel B: From Formal to
Unempl/Inactivity Informal

1[SP=1] 0.008 -0.027* 0.013 -0.016
(0.009) (0.014) (0.017) (0.017)

Observations 10,330 5,641 10,330 5,641
Mean 2000 0.0321 0.0998 0.179 0.142

Panel C: From Informal to
Unempl/Inactivity Informal

1[SP=1] -0.011 0.008 -0.005 0.004
(0.009) (0.013) (0.006) (0.006)

Observations 19,044 16,720 19,044 16,720
Mean 2000 0.0747 0.327 0.0508 0.0239

Note: Estimates obtained using the ENE/ENEO data, aggregated at municipality-quarter level.
Each cell represents results for separate regressions. Controls excluded from table include: quar-
ter fixed effects, municipality of residence fixed effects, state quadratic trend, the proportion of
individuals by age and by marital status.
Standard errors are clustered at the level of the municipality. *** Significant at 1%, ** Significant
at 5%, * Significant at 10%.
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6 Model and Estimation

We consider an economy with labor market frictions and follow the wage-posting approach

proposed first by Burdett and Mortensen (1998). That is, the firms offer a contract which the

worker may accept or refuse. There is random search, and workers search while nonemployed

and on-the-job. Firms are ex-ante heterogenous, and they can choose to post a formal or an

informal contract to the worker. The two types of contract, which define two sectors in the

economy arise because of the existence of taxes and regulations governing the employment

of workers. The policy environment is described by the income tax (ρ), social security

contributions (τ), severance pay upon laying off a worker (s), and employer-provided health

insurance cost (φ). All these features can be avoided when the worker is employed informally.

Time is continuous and workers seek to maximize their expected lifetime income. An

individual can be: nonemployed (n), formal (f), or informal (i) and individuals have instan-

taneous utility given by u(y, v) = y + v, where

• y = w if they work and

• y = b if they are nonemployed

We assume v varies according to job status. In particular, (i) v = γNF if the individual

is nonemployed or in the informal sector and (ii) v = γF for those employed in the formal

sector. For simplicity, γF is normalized to zero and γNF = γ is the relative value of being

outside the formal sector. We interpret it as the marginal willingness to pay for health

insurance coverage outside the formal sector, but this could capture other dis/amenities as

well. Later we show how we use health data to identify the health insurance value.

The value of employment in the formal sector can be written as

rWf (w) = w(1− ρ) + δf [Wn + s× w −Wf (w)]

+ λff

∫
max {x−Wf (w), 0} dFf (x)+

+ λfi

∫
max {x−Wf (w), 0} dFi(x)

where, w is gross wage before pensions contributions, ρ is the income tax rate and s is the

expected severance benefit. λfi (λff ) is the rate at which each worker may receive a better

from the informal(formal) sector.

The value of employment in the informal sector can be written as
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rWi(w) = w + γ + δi [Wn −Wi(w)]

+λii

∫
max {x−Wi(w), 0} dFi(x)

+λif

∫
max {x−Wi(w), 0} dFf (x)

where γ is the relative value of health insurance outside the formal sector.

Finally, the value of unemployment can be written as

rWn = b+ γ + λnf

∫
max {x−Wn, 0} dFf (x)

+λni

∫
max {x−Wn, 0} dFi(x)

where b is the value of leisure and γ is the relative value of health insurance. λni (λnf ) is the

rate at which each worker may receive a better from the informal(formal) sector.

Then, the worker’s decision is characterized by a reservation value strategy, such that a

job offer from either sector has to be equal or above their current value.

6.1 Workers’ Flow Conditions

In steady state, the stocks of workers in each sector remain stable. The flows of workers

earning up to W entering and leaving each sector should thus equate:

• Formal sector

[
δf + λffF f (W )

]
mfGf (W ) + λfimf

∫ W

Wn

F i(x)dGf (x)

= λnfmnFf (W ) + λifmi

∫ W

Wn

[Ff (W )− Ff (x)] dGi(x)

• Informal sector

[
δi + λiiF i(W )

]
miGi(W ) + λifmi

∫ W

Wn

F f (x)dGi(x)

= λnimnFi(W ) + λfimf

∫ W

Wn

[Fi(W )− Fi(x)] dGf (x)
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Given the transition rates and the job offers distributions, we set W = W , the mass of

workers equal to one, and solve the above system for the stocks of workers in the steady

state: mf ,mi, and mn. In the expressions above Gf and Gi are the distributions of accepted

contracts in the formal and informal sectors. These expressions also show an equilibrium

relationship between the distribution of accepted (G) and offered contract (F) values.

6.2 Firms

Following Bontemps et al (2000), firms are heterogenous (have productivity p ∼Γs(p) in

sector s = f, i) and choose contract values that maximize profits. The profits in the steady-

state are given by:

πf (p) = max
W≥Wn

[p− (1 + τ + δfs)wf (W )− φ] `f (W )

πi(p) = max
W≥Wn

[p− wi(W )] `i(W )

where τ is payroll tax (cost to provide social health insurance); s is the severance rate and

φ is the cost to provide private health insurance.

6.3 Equilibrium Contract Value Distributions and Wages

The labor force size is derived from the flow conditions, with the mass of workers normalized

to 1 and nf and ni are the fraction of formal and informal sector firms, respectively:

`f (W ) =
1

nf

λnfmn + λffmfGf (W ) + λifmiGi(W )

δf + λffF f (W ) + λfiF i(W )

`i(W ) =
1

ni

λnimn + λiimiGi(W ) + λfimfGf (W )

δi + λiiF i(W ) + λifF f (W )
.

That is, the normalized firm size in steady state is obtained by (1/n)× ”the ratio of total

hiring over total job destruction rate”.

The equilibrium distributions Gf and Gi are also obtained from the flow equations. Their

solution can be obtained either numerically or as in Meghir, Narita and Robin (2014), who

provide analytical solution for G as function of F distributions and the transition parameters.

Equilibrium wages are obtained from the workers equations, given the offer (F ) distribu-

tions and the transition parameters.
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6.4 Other parameters

6.4.1 Government

The government collects taxes from the formal sector (income tax ρ; payroll tax τ) and it

finances Seguro Popular for the uninsured (informal and nonemployed).

6.4.2 The value of leisure and Taxes

The value of leisure b is obtained by setting the value of nonemployment equal to the mini-

mum expected value in the informal sector, min(Wi) = Wn. This is a reasonable assumption

given that the lowest wages in the economy are in the informal sector and the minimum wage

is not imposed in the informal sector. Finally, we assume that (min(Wf ) = (min(Wi) = Wn

and we are able to identify γ.

Finally, as for other parameters: {r,τρ, s, φ} are the interest rate per quarter, federal

payroll, income, and severance taxes and φ is estimated using the average cost of private

basic health insurance.

6.5 Estimation

We solve for Θ = {Ff , Fi, δf , δi, λnf , λni, λii, λff , λif , λfi, b, γ} as follows:

1. Assume function form and support for the Ff and Fi distributions

Fj(x) = Beta

(
x−W j

W j −W j

;αj, βj

)
, W j ≤ x ≤ W j, j = f, i

2. Given αf , αi, βf , βi, the minimum support of Ff and maximum support of Fi , wf and

wi from data, the assumptions W i = W f = Wn, we obtain Ff (W ), Fi(W ),Wn, γ , b

3. With the value contracts, and Ff and Fi distributions, obtain the model equilibrium

Gf and Gi distributions

4. Estimate the stocks mn,mi,mf

5. Estimate the transition rates using method of moments

6. Re-start process for many Ff and Fi , and choose the pair that solve:
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min
∑
s=f,i

K∑
k=1

(
Gs(Wk)− G̃s(W (wk))

)2

• for K values chosen on a discrete grid and G̃s being the distribution of wages in

the data

Transition Parameters Given Ff and Fi , estimate the transition rates using method

of moments. We follow the individual from the first interview until one quarter ahead:

we obtain the average transition from the data D̃ss′ ; s, s
′ = n, f, i. The durations are

exponentially distributed, thus we construct the transitions from the model Dss′ ; s, s
′ = n, f, i

as follows:

• Transitions to nonemployment:

Djn =

∫ W j

W j

λjn
dj(x)

(1− e−dj(x)×1)dGj(x), j = f, i

with dj(W ) = δj + λjfF f (W ) + λjiF i(W ), j = f, i

• Transitions out-of nonemployment:

Dnj =
λnj

λnf + λni
(1− e−(λnf+λni)×1), j = f, i

• Transitions job-to-job:

Djj′ =

∫ W j

W j

λjj′F j′(x)

dj(x)
(1− e−dj(x)×1)dGj(x), j = f, i

• We have a just-identified system of 8 non-linear equations for 8 parameters (λ′s). We

solve for the transition parameters using fixed point solution.

7 Estimation Results

Our model assumes that individuals are identical in terms of productivity and that all het-

erogeneity comes from the firm side. To make this assumption more realistic we estimate

the model separately by groups of individuals defined by region (there are 8 regions in Mex-

ico), age (20-39 and 40-59), education (below and above primary school), family composition

(with/out children 14 years old or under) and gender.
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For the moment, we present estimates for low education individuals (that is, individuals

that at most completed primary education, which represent about half of Mexican popu-

lation) and four out of the eight regions in the country. These four regions are: (1) The

North West region is composed by Baja California, Baja California Sur, Chihuahua, Du-

rango, Sinaloa, and Sonora states; (2) South Central region by Distrito Federal, Mexico, and

Morelos; (3) South East by Campeche, Quintana Roo, Tabasco, and Yucatan; finally (4) the

South West comprises the regions of Chiapas, Guerrero, and Oaxaca. The South Central

and North West regions are more developed than the South West and South East.

In this version of the paper, our estimates for the structural model use data from the

labor market survey the period 2000 to 2003.

7.1 The Model Fit

Tables 6-9 compare moments from the model and the data. The model fits transitions

remarkably well. The distribution of wages is also reasonably replicated for the median,

the 25th and the 75th percentiles, although the fit is not as good in the tails. The stocks of

formal employment, informal employment and unemployment fit remarkably well for females.

In other cases we tend to underestimate a bit formal employment with more people being

allocated to the informal sector relative to the data. This is preliminary. We aim to improve

the fit of the stocks by gathering information that allows us to construct the intra-sector

job-job transitions as well as using the stocks in the data in the convergence criterion of

our estimation algorithm. Nevertheless, the model seems to be able to replicate other key

patterns in the data with relatively few parameters.
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Males get a job more easily from the informal than the formal sector. This is the same

for females, however these leave nonemployment at much lower rates than males. Clearly

the informal sector offers a relatively quick return to employment. However, except for

two groups, from an informal job individuals are less likely to obtain a formal job offer.

Individuals in any sector mostly obtain job offers from employment than nonemployment.

Higher mobility among men in all directions and lower job destruction rates also reflect lower

nonemployment rates as showed in tables 6-9. All these seem an important feature in the

Mexican data.

7.2 The Value outside the formal sector and the Value of leisure

The last four columns of Tables 10-11 present the implied utility value of not being in

the formal sector. This value arises from the relative dis/utility individuals place on the

health insurance that is offered in the informal sector as well as to the nonemployed, after

discounting the value of leisure in the last case. It may also reflect the relative offer of

other amenities across sectors. We report the value of being outside the formal sector, γ, in

currency units and relative to the median wage in the informal sector.

Relative to wages, females value more being outside the formal sector than males, 2-

20 times. Males located in poor region also place more value in amenities outside the

formal sector. While patterns by age and family composition are less clear, we do find older

individuals and households without children 14 or less with a higher value outside the formal

sector. Importantly, this parameter is found positive in most groups which is suggestive of

compensating differentials towards the uninsured sector. This parameter and the variation

across groups is what we will use to fit real data on health infrastructure and risk.

In Tables 10-11 we also present the estimated flow value of leisure in currency units and

divided by the median wage in the informal sector. These are negative for most males and

positive for half of females groups, so as found in other papers females value leisure more

than males probably reflecting the demands of families and home production. Also we found

is most cases that the value of leisure is lower in poor than in richer regions, for households

with children 14 or less, and for older individuals.
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7.3 Fitting γ to data on health amenities and risk

After having estimated the model for different groups of the population by region, age,

education, family composition and gender we fit the estimated γ on several variables char-

acterizing the local supply of health services. For example, the distance between the place

of residence of households and the clinics in either the health sector that serves families not

covered by Social Security (the Ministry of Health) and the Social Security sectors (IMSS)

and doctors per capita in each sector.

We control for fixed effects for region, age group, education, family composition and

gender, which aim to capture group-specific time invariant variation in γ, which are difficult

to change by policy. Then, we we estimate the following regression model

̂γargeht = α + βtX
0
argeht + a+ r + g + e+ h+ t+ εargeht (2)

where X0
argeht (for now) includes the average distance between the place of residence of

families and clinics in each sector, the average doctors per potential user in each sector and

fixed effects for region (r), age (a), education (e), gender (g), family composition (h) and

time (t). Preliminary results for the estimation of equation 2 are presented in table 12.

These results are based on 45 samples of region-age-education-gender-family composition.

They show that men value relatively less than women the amenities of the informal sector

or non-employment.

Table 12: Willingness to pay for informality (pre-reform).
(1) (2) (3)

Male -1,910.212 -2,170.606 -3,429.253*
(1,340.531) (1,365.262) (1,928.058)

1[40¡Age¡65] -929.489 -1,014.208 -1,927.514
(1,281.360) (1,312.396) (1,643.473)

With young children -805.637 -777.177 -799.754
(1,274.366) (1,306.084) (1,308.697)

Docs in SSA/1000 eligible -71.590 -73.373
(50.927) (51.056)

Clinics in SSA/1000 eligible -10.261 -12.794
(45.453) (45.618)

1[40¡Age¡65]Xage 2,537.069
(2,739.180)

Observations 45 45 45
R-squared 0.186 0.122 0.142

Region FE X

Then, we can perform the following decomposition once the model is estimated for 2

periods (period 0 before the reform and period 1 post-reform):
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̂γargeh1 − ̂γargeh0 = β0(X1 −X0) + (β1 − β0)X1 (3)

where β0(X1 − X0) is the change in the informal sector and non-employment amenities

between periods (X1 −X0), weighted by the pre-reform relative weight of each amenity, β0.

(β1 − β0)X1 is the change in the relative weight of each amenity in the informal sector and

non-employment, which can be associated to the reform.

8 Preliminary Conclusions

In this paper we have developed a structural model of the labor market to obtain equilib-

rium effects of the non-contributory health insurance program Seguro Popular (SP) on the

Mexican workforce composition, wages and welfare. We have estimated the model for the

pre-reform economy (2000-2003), i.e. before the introduction of SP, for different subsam-

ples defined by region, age, family composition, education and gender – all groups likely

to have different valuations of health care benefits. From the estimated parameters of the

model, we have recovered the relative valuation of being outside the formal sector. Our

preliminary results show that, in general, females, older individuals and households without

young children place a higher value on amenities present in the informal sector as well as in

non-employment.

The next steps will be to relate the marginal valuation of being outside the formal sector

to the presence of health infrastructure, risk and other amenities associated present in the

informal and formal sectors. We aim to answer two main questions: (i) To what extent access

to health care is a job amenity valued by those in the informal sector and nonemployment?

(ii) How much of the increase in informality in Mexico since 2002 can be attributed to

the introduction of SP? We will then use the model to simulate counterfactual scenarios of

employment and labor formality under alternative designs of the packages of benefits included

in SP. The model is also being currently extended from an individual to a household search

model to incorporate more realistically key features of SP. With our results we aim to shed

light on the mechanisms behind the labor market impacts of health reforms that extend

coverage to individuals in the informal sector or out of the labor force.
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A Appendix: Tables

Table A.1: Distribution of SP families per health center and general hospital
(1) (2) (3) (4) (5)
Mean SD Percentile 25 Percentile 75 Percentile 95

Year Panel A: Number of SP families per general hospital
2005 10,078 11,865 2,056 14,270 29,555
2006 12,607 16,313 2,635 16,380 40,398
2007 15,572 19,233 3,428 19,116 50,487
2008 18,000 21,700 4,557 22,952 56,946
2009 19,682 24,658 4,312 25,449 71,126
2010 25,164 36,425 2,831 29,343 87,307

Panel B: Number of SP families per health center
2005 530 1,168 69 523 2,023
2006 551 1,182 54 544 2,188
2007 535 1,199 28 532 2,113
2008 651 1,306 83 669 2,536
2009 728 1,449 112 737 2,826
2010 1,036 2,082 197 991 4,088Note: Selected moments from the distribution of the number of families allocated to each health

center and general hospital by December 31 of each year between 2005 and 2010 from the Padron.
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Table A.2: Number of municipalities implementing SP per year under different definitions
of rollout.

Definition 2 families 5 families 10 families
N Percent N Percent N Percent

2002 306 12.47 257 10.49 241 9.86
2003 183 7.46 179 7.3 172 7.04
2004 421 17.16 403 16.44 403 16.5
2005 632 25.76 628 25.62 625 25.58
2006 529 21.57 507 20.69 494 20.22
2007 368 15 425 17.34 425 17.4
2008 13 0.53 39 1.59 59 2.42
2009 1 0.04 9 0.37 14 0.57
2010 4 0.16 10 0.41

Total 2,453 100 2,451 100 2,443 100

Note: Using the register of families enrolled in SP, we consider that a municipality has direct
access to SP when the number of families affiliated to the program is at least 10; our results
are not sensitive to this definition and this table presents the number of municipalities that
implemented the program in each year under three possible definitions: least 2, 5 or 10
families enrolled per municipality.
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