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Abstract

Mexico created Seguro Popular in 2002 with the goal of providing free or subsi-
dized health insurance coverage to 47 million uninsured people by the year 2013.
Only individuals lacking the social security protections granted to all formal sector
workers and their families are eligible. Hence, one unintended consequence of the
program could be an increase in the size of the informal sector. The introduction
of the Seguro Popular program was conducted in stages, across municipalities and
time. We exploit this variation and implement a di¤erences-in-di¤erences approach
in order to identify the causal e¤ect of the program in formal employment out-
comes. We analyze the e¤ect of Seguro Popular using 33 large and relatively rich
cities from labor force surveys conducted from 2001 to 2004. In order to measure
the e¤ect for poorer municipalities, we also use the individual-level Oportunidades
dataset that covers 136 municipalities from 2002 to 2004. We �nd little evidence of
any correlation between Seguro Popular and the decision of workers to be employed
in the formal or informal sector. One possible explanation of our �ndings is the low
enrollment of the Seguro Popular program during the period we study. We provide
suggestive evidence from the 33 cities that the result holds for the 2005 to 2006
period as well. We conclude that the recent increase in informal employment in
Mexico is due to other causes.
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1 Introduction

There have been many empirical studies on the e¤ects of means-tested social
assistance programs on labor supply in the United States and other industri-
alized nations (see Mo¢ tt (2002) for an overview of programs in the United
States). While many of these studies have found that some types of social as-
sistance programs do have negative e¤ects on individual labor supply decisions
(e.g. AFDC, Hoynes (1996)), other programs appear to have little or no e¤ect
on labor supply (e.g. Food Stamps, Hagstrom (1998)). The link between so-
cial assistance and employment is even less clear in developing countries. Little
empirical research has been done, and we cannot necessarily extrapolate from
the developed country case. One reason we may expect to �nd stronger e¤ects
of these programs on employment in Less Developed Countries (LDCs) is the
prevalence of large, legal informal labor markets in these countries. In the pres-
ence of strong informal labor markets, the incentives to reduce employment
o¤ered by means-tested social assistance programs may drive workers to hide
income or employment itself by working in the informal sector.

These large informal labor markets themselves are another reason to be inter-
ested in the employment e¤ects of social assistance programs speci�c to LDCs.
These countries face a continuous trade-o¤ between providing social programs
to their large poor populations and concerns about the loss of e¢ ciency and
economic growth which is believed to be associated with the growth of infor-
mal labor markets (Perry et al., 2007). Authors like Baeza and Packard (2006),
Levy (2008), Wagsta¤ (2007) advocate a change in the means of �nancing so-
cial assistance programs in LDCs because of the belief that these programs
promote informality and that informality negatively a¤ects productivity and
economic growth. 1 While we cannot address the latter concern in the present

1 For example, Baeza and Packard (2006) mention: "Setting the correct participa-
tion incentives for self-employed and informal workers has proven extremely di¢ cult.
Their incomes are unobservable, their participation is entirely voluntary, and they
have access to free health services from public providers. Why pay when good med-
ical care can be had for free? ... The best but hardest way would be delinking by
gradually reducing and eventually replacing payroll tax��nancing with �nancing
from general tax revenue." (p. 10). Wagsta¤ (2007) mentions: "[Social Health In-
surance] thus contributes potentially to growing informality of the economy, with
all the negative connotations, including a reduction in the government�s ability to
raise taxes." (p. 19.) Levy (2007) mentions: "This book does claim that Mexico�s
social policy... contributes to informality and that informality, aside from thwart-
ing the government�s social goals, diminishes the country�s economic potential, to
the detriment of all... My point in this book is that [social protection programs]
generate, de facto, a perverse incentive structure that works against the long-run
interests of workers, particularly low-income workers, and that the contribution of
those programs to reducing income inequality is weak." (p. 289) . Finally, Perry,
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study, we do attempt to provide some evidence of the role (or lack thereof) of
social assistance programs in promoting informality in the labor market. 2

In this paper, we contribute to the literature on the employment e¤ects of
social assistance programs in the developing world by examining the case of
Mexico�s Seguro Popular program. Designed in part to increase and improve
health care access for Mexico�s approximately 50 million uninsured citizens,
Seguro Popular (SP) is a component of Mexico�s sweeping health system re-
form, begun in the early 2000s, and scheduled to cover all uninsured by 2013.
In particular, workers can have access to SP only if they are not covered by
Mexico�s o¢ cial, formal, social security institutions. Hence, SP may provide
incentives to workers to stay in the informal sector for longer periods of time
or to switch from formal to informal sector jobs. In this paper we look for
evidence of that claim.

Our analysis follows a di¤erence-in-di¤erence approach, exploiting the varia-
tion created by the time-staggered entry of Mexican municipalities into the
program. We use two longitudinal data sets, the National Survey of Em-
ployment (Encuesta Nacional de Empleo or ENE) and the Urban House-
hold Evaluation Survey (Encuesta de Evaluación de los Hogares Urbanos or
ENCELURB), the evaluation survey for the implementation of the Oportu-
nidades program in urban areas. These two data sets cover over 150 munici-
palities during the early years of Seguro Popular implementation, from 2001
through 2004. We look for evidence of signi�cant shifts in employment out

Maloney, Arias, Fajnzylber, Mason, and Saavedra-Chanduvi (2007) mention: "The
main challenge relates to the fact that expanded social assistance programs provided
freely (and sometimes provided conditionally on working in the informal rather than
the formal sector) may themselves be creating disincentives to the formalization of
the workforce who are taxed via payroll contributions to gain the right to social
security bene�t." (p. 197).
2 While many social assistance programs are in existence in Latin America, such
as Oportunidades and Seguro Popular in Mexico, Jefes de Hogares in Argentina,
Regimen Subsidiado in Colombia, and Bolsa Escola in Brazil, there have been few
empirical studies of their labor market e¤ects. One exception is the Argentinean pro-
gram, Jefes de Hogares, which provided a cash payment for unemployed household
heads with children in school (Gasparini et al., 2007). Gasparini and co-authors
found that the program was associated with a large and signi�cant drop in the
likelihood of �nding formal sector employment. Formal sector employment among
program participants was up to 5 percentage points less than that of similar work-
ers who were not in the program. While this evidence is suggestive, it is hardly
conclusive. For example, the Jefes de Hogares program was a cash transfer program
(similar to TANF or AFDC), while many other programs in LDCs provide in-kind
transfers, which often have weaker labor market e¤ects than cash transfers (Mo¢ tt,
2002). On the other hand, Esquivel and Ordaz-Díaz (2008) conclude that the e¤ect
of social policies in Mexico on formal employment outcomes is null.
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of the formal sector in municipalities where workers were given access to the
Seguro Popular program during the period studied. Our comparison group is
the set of municipalities which had not yet received the program by the time
of our study.

We �nd little evidence of signi�cant e¤ects of Seguro Popular on the labor
market, at least during these early years of the program. Although we cannot
outright reject a small negative e¤ect, our estimated coe¢ cients are small and
mostly insigni�cant. They tell us that there is little change in the likelihood
of being formally employed in a city once it gains access to Seguro Popular. In
the aggregate results, males with less than a high school education have the
largest negative response to the Seguro Popular program of all demographic
groups we analyze. The estimated coe¢ cient implies a 1 percent decline in for-
mal employment rates after the introduction of Seguro Popular ; however, the
result is not statistically signi�cant. We analyze several speci�cations to test
the robustness of the result. We consider how Seguro Popular a¤ected formal
employment outcomes with a lag and on growth rates of formal employment
instead of levels. We restrict the sample to speci�c demographic groups, ex-
clude government and agriculture, exclude non-salaried workers and the results
do not change. The individual data set analysis con�rms the aggregate data
results. Individuals in cities with Seguro Popular are not more likely to switch
from formal to informal sector jobs than individuals in cities with no Seguro
Popular. Another common result across data sets is that Seguro Popular does
not modify female employment decisions. The results often include estimates
with the wrong sign and large standard errors. In sum, both data sets indicate
that SP does not signi�cantly a¤ect employment outcomes.

We also consider alternative explanations for the lack of a measurable e¤ect.
These include the possibility that take-up of the program is not high enough
during the period of our study to allow changes in employment to be detected,
and the possibility that the Seguro Popular program is not valued enough by
its potential bene�ciaries to provide an incentive to leave the formal sector.
We provide suggestive evidence for the years 2005-2006 using aggregate data
for the municipalities analyzed for the period 2001-2004. 3 Cities that substan-
tially increased the coverage of Seguro Popular did not change their formal
employment rates substantially.

The rest of the paper is organized as follows: In Section 2, we give a history of
the social security system in Mexico, including the perceived disparities which
led to health care reform in the early 2000s. We also detail the structure of

3 For reasons explained in the data section, we cannot use the long panel of cities
from 2001-2006 because the labor force survey changed in 2005. We use aggregate
data across large metropolitan areas published in the Statistical O¢ ce website in-
stead in order to analyze formal employment outcomes during the 2005-2006 period.
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that reform, including the Seguro Popular program, and its implementation.
A brief overview of the literature on informality in Mexico is also given in this
section. In Section 3, we describe an individual decision-making model which
shows how a worker may decide to switch out of the formal sector when given
access to a means-tested social assistance program. Section 4 explains in detail
the two data sets used in our analysis, the Encuesta Nacional de Empleo and
Encuesta de Evaluación de los Hogares Urbanos, while Section 5 converts our
decision-making model into econometric form and discusses identi�cation is-
sues. Section 6 describes and interprets the results of our analysis, and Section
7 concludes, pointing the way for future research.

2 Background and History

2.1 Mexico�s Health Care System and Reform

Mexico�s current social protection system was born in 1943. Under it, formally
employed workers (and their families) are entitled to a full spectrum of bene�ts
including health insurance. 4 In exchange for these bene�ts, they and their
employers pay payroll taxes amounting to roughly 24 percent of their salaries
excluding other local and federal taxes. 5 The unemployed and workers not
employed in the formal sector are not entitled to these bene�ts, although there
is a network of social assistance programs to which they do have access. In
the speci�c case of health care, two institutions were created for formal sector
workers: the Instituto Mexicano de Seguro Social (IMSS) and the Instituto de
Seguridad y Servicios Sociales de los Trabajadores del Estado (ISSSTE) for
workers in the private and public segments of the formal sector, respectively.
The Secretaria de Salud y Asistencia (SSA) was created to serve all others.
As the name indicates, the role of the latter institution was purely "social
assistance�, and while these services are intended to provide for up to 50
percent of the population, they account for less than a third of federal health
spending (Lloyd-Sherlock, 2006).

By 2000, the inequalities in this system were apparent. Nearly 50 percent
of the Mexican population, amounting to 47 million people, was uninsured
(Secretaria de Salud, 2004). The World Health Organization (2000) ranked

4 Social security bene�ts also include life insurance, disability pensions, work-risk
pensions, retirement pensions, sports and cultural facilities, day care, and housing
loans. Not all of these bene�ts were available as early as 1943.
5 For a description of the evolution of payroll taxes, see
http://www.imss.gob.mx/laborales/pdf/
Evolucioncontribucionesimss.pdf, page 54
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Mexico 144th out of 191 countries in fairness of health care �nance, and the
Mexican Ministry of Health estimated that 2 to 4 million families, or 10 to 20
percent of the total population, su¤ered catastrophic and impoverishing health
care expenses every year. These families were almost exclusively drawn from
the lowest income quintile, and were four times more likely to be uninsured
than insured (Secretaria de Salud, 2004). The Sistema de Protección Social
en Salud, System for Social Protection in Health (SPS), was designed in the
early 2000s to address some of these issues. A key component of this reform
was the Seguro Popular program. Passed into law in 2004 as a modi�cation
of the existing General Health Law, the program actually began with a pilot
phase in 5 states in 2002. The goals of Seguro Popular are three-fold: (1)
�nancial protection for workers in the informal sector, (2) the creation of a
�culture of prepayment� for SPS bene�ciaries, and (3) a reduction in the
number of families that are driven into poverty due to unexpected health
shocks (Secretaria de Salud, 2004).

The Seguro Popular program is a large-scale undertaking. One of the pro-
gram�s goals was to increase health care spending in Mexico by 1 percent of
GDP (Knaul and Frenk, 2005); and, as mentioned previously, the program will
eventually cover up to 47 million people. For these reasons, the program has
been implemented in stages. The program achieved full geographic coverage
over a 5 year period according to the following schedule: 5 states were covered
in 2002, 16 states were added in 2003, 7 additional states were covered by 2004,
and the remaining 4 states were covered in 2005 and 2006. In addition to this
geographic roll out, the program was also implemented in stages by income
levels. For the �rst 5 years of the program, the emphasis was on covering the
lowest income quintile before all others (although some evidence exists that
higher income families were also given coverage during this period). On top
of these considerations, the law creating Seguro Popular speci�ed that prior-
ity should be given to coverage of families in rural areas and areas of high
deprivation, as well as to the indigenous population (Gakidou et al., 2007).

Figure (1) shows the total coverage of SP over time up to the �rst quarter of
2007 (the data is drawn from Seguro Popular administrative records). In the
initial years of the program, the number of bene�ciaries was low. For example,
between 2002 and 2004 coverage increased to 1.5 million families, representing
roughly 6 percent of the families in Mexico. By 2007, however, over 5 million
families were a¢ liated with SP, representing around 20 percent of the total
number of families in Mexico. In this paper, we only deal with the e¤ects of
the program until 2004 due to data limitations explained below, although we
present evidence that our results holds for the period after 2004.

The Seguro Popular program was designed to give a¢ liates access to primary,
secondary, and more advanced health care. The original package of bene�ts
for program a¢ liates consisted of 169 interventions and 333 drugs, covering
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90 percent of the disease burden in Mexico. By 2006, the bene�t package
was expanded to cover 95 percent of the disease burden. Preliminary stud-
ies of the program have shown that the program appears to be achieving
its stated goals. Gakidou, Lozano, Gonzalez-Pier, Abbott-Klafter, Barofsky,
Bryson-Cahn, Feehan, Lee, Hernandez-Llamas, and Murray (2007) found that
Seguro Popular a¢ liates used more health services and were less likely to
incur catastrophic health expenses than the uninsured, and Knaul, Arreola-
Ornelas, Mendez-Carniado, Bryson-Cahn, Barofsky, Maguire, Miranda, and
Sesma (2006) found a reduction in the deepening of poverty from health spend-
ing between 2000 and 2004.

In sum, SP is a full package of bene�ts for workers with no access to formal
social security institutions, which appears to be achieving its goal of promoting
equity through health coverage to uninsured individuals. The potential cost
of achieving this goal is that the program may distort labor market decisions;
workers in the informal sector have incentives to stay in the informal sector for
longer periods of time, and formal sector workers could switch to the informal
sector. In Section 3, we present a simple model that explains this decision.
First we present a brief overview of informality in Mexico.

2.2 Informality

In Mexico and many Latin American countries, informal workers can be de-
�ned by their lack of access to social security bene�ts. Using this de�nition,
Table (1) shows average rates of formal employment in Latin America between
2002 and 2004. Mexico�s formal sector is smaller than the region average, with
only 40.6 percent of workers formally employed. There are several reasons why
this prevalence of informality is a concern for society. At the individual level,
workers lack protection from health-related shocks, employment protections,
and old age pensions, among other services. This can be detrimental to the
workers themselves and detrimental to the economy as their productivity may
su¤er when they experience shocks against which they are unable to insure.
Productivity at the �rm level is also a concern with informality. Firms with
informal workers tend to be smaller than optimal, often as a result of lack of
access to credit and markets as well as in an attempt to evade detection (if
their informal status is considered illegal). Finally, the smaller size of infor-
mal �rms may lead to lower productivity growth at the aggregate level (Levy,
2008).

There are three stylized facts that are often used to characterize the informal
sector in Latin America (Galiani and Weinschelbaum, 2007). Two out of the
three can be used to accurately describe Mexico�s informal economy. First,
they claim, informal workers tend to operate in small �rms while formal work-
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ers are found more often in large �rms. In the Mexican case, 73 percent of
informal salaried workers were employed in �rms with 15 or fewer employees
in 2004, while 98 percent of informal self-employed workers were found in �rms
with fewer than 15 employees (Perry et al., 2007). Next, unskilled workers tend
to be in informal jobs while skilled workers tend to be in formal jobs. For
example, among Mexican workers with less than a high school education, only
33.6 percent were employed in the formal sector in 2004, while 68.8 percent
of those with more than a high school education were formal (Galiani and
Weinschelbaum, 2007). Another closely related fact about Mexico is that the
proportion of workers who are employed in the informal sector varies by age
group. In 2004, almost 90 percent of 15 year old workers were in the informal
sector, but the proportion declined to below 40 percent for 24 year olds, and
leveled o¤ to around 20 percent for older workers (Perry et al., 2007). Finally,
in most Latin American countries, secondary workers are less likely to be in
the formal sector than primary workers. In Mexico, however, the reverse is
true. Table (1) shows that 47.5 percent of spouses are employed in the formal
sector, compared to only 43.1 percent of household heads. Finally,

While this discussion treats informality as a homogeneous issue, it is important
to note that in reality there are two di¤erent types of informal workers: the
self-employed and informal salaried employees. So, while it is true that lower
skilled workers are more likely to be found in the informal sector, there is
another group of informal workers, the self employed, who are experienced
workers and who have high levels of human capital. The recognition of these
two worker types has lead to two competing models of informality, which view
informal workers either as those who are excluded from the formal sector and
its bene�ts or as those who have chosen informal sector work as optimal for
their set of preferences and personal characteristics. Most current work on the
subject recognizes that both models of informality apply, depending on the
situation and the individual (Perry et al., 2007; Galiani and Weinschelbaum,
2007; Maloney, 2004). Although we are not able to distinguish between the
two types of workers in the present study, we remember that there are several
paths to informality, and that informal workers can be found in many di¤erent
demographic groups. For this reason, we examine labor market behavior by
age, sex, and education in the analysis that follows.

Another characteristic of the Mexican labor force as a whole is high mobility
between the formal and informal sectors (Perry et al., 2007). Between 1987
and 2004, the average male informal worker had a 40 percent probability of
switching into the formal sector in a one year period, while the average formal
sector worker had approximately a 10 percent chance of becoming informal in
the same period. Similarly, nearly 35 percent of female informal workers moved
into the formal sector in any one year, while a little over 10 percent of female
formal sector workers made the switch. Worker �ows out of the formal sector
can be broken down further by income. In 2005, about 11 percent of formal
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high wage workers (those who make more than three times the minimum wage)
moved to the informal sector, while approximately 16 percent of formal low
wage workers made the switch. A survey of 9 million formal sector workers
conducted between 1997 and 2005 found that the average low wage worker
spent 4.3 of those 9 years in the formal sector, with only 11 percent staying
in the formal sector for the full 9 years. Meanwhile, the average high wage
worker spent 6.5 years out of 9 in the formal sector, while 42 percent of those
workers spent the full 9 years formally employed (Perry et al., 2007).

In Mexico, current employment trends show a decline in the share of employ-
ment which is considered formal. Figure (2) shows recent trends in growth of
both formal and informal employment rates in 33 large Mexican cities, along
with GDP growth for the entire country. Between 2001 and 2005, growth in
informal employment has been positive. In the same time period, as GDP has
grown, formal employment has fallen. Levy (2008) shows that even though the
labor force grew by 8.5 percent between 2001 and 2005, formal employment
grew by only 0.5 percent. This translates into the share of formal workers
in the labor force falling from 38.4 percent to 37.3 percent, and the share of
informal workers rising from 58.8 percent to 59.5 percent between 2001 and
2005. There are many possible explanations for this increase in the informal
sector of the economy. As mentioned in Galiani and Weinschelbaum (2007),
part of the growth of informality in Latin America is driven by increases in
female labor force participation. As women are more segregated in low-skill,
part-time jobs, an increase in female labor force participation increases infor-
mal employment mechanically. Women are also frequently secondary workers
in their households. Since social security protections apply to the entire family
of a formal worker, there is less incentive for a second worker in a family to
enter the formal workforce (and pay the necessary taxes). However, as men-
tioned above, Table (1) shows that in Mexico, the proportion of spouses in the
formal sector is higher than the proportion of household heads in the formal
sector. It is not clear, then, that increased female labor force participation is
driving the growth of informality in Mexico. Levy (2008) argues that another
possible explanation for the observed increase in informality is the growth in
scope and size of social assistance programs, such as Seguro Popular, provided
to those in the informal sector. This is the claim we investigate in this pa-
per. Accordingly, the next section provides a model of the perverse labor
market incentives that are a possible side-e¤ect of social assistance programs
and proposes a possible response of workers to these incentives.

3 A model of individual choice in the labor market

Recent concerns about the e¤ect of social assistance programs on labor market
decisions have focused on the role of these programs in promoting informal
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employment (Perry et al., 2007; Levy, 2008). Some believe that social protec-
tion schemes, like Seguro Popular, which are provided to those without access
to formal social security, will create incentives for workers to seek employment
in the informal sector over the formal sector. This will then lead to the ine¢ -
cient outcomes mentioned in the previous section. In this section, we explore
the relationship between social assistance programs and a worker�s choice to
be employed in the informal sector of the labor market. We explain how access
to a program like Seguro Popular can a¤ect a worker�s labor market choices,
and discuss the circumstances under which SP might encourage informality.

We explain the worker�s decision making process with a simple competitive
model of a labor market with both formal and informal sectors, and the strong
assumption of free mobility between the sectors. This model proposes that
workers will move between the sectors until, at equilibrium, wages and bene�ts
in the formal sector will equal wages and bene�ts in the informal sector. When
this occurs, workers will be indi¤erent between sectors.

In the generic case, before the introduction of a social assistance program, the
value of working in the informal sector is simply informal sector wages. In
the formal sector, however, the value to the worker is formal wages plus so-
cial security bene�ts minus costs associated with entering the formal sector. 6

After the introduction of a social program targeted to workers in the informal
sector, the value of working in the informal sector increases to informal wages
plus the new bene�ts. With the value of working in the informal sector now
higher than that of working in the formal sector, employment in the infor-
mal sector will increase as workers seek these now relatively more attractive
jobs. As employment in the informal sector increases, informal wages will de-
crease. Meanwhile, wages in the formal sector will increase as workers leave
that sector. Eventually, a new equilibrium will be reached, in which the value
of working in the formal sector is equal to the new value of working in the
informal sector. In this model, the e¤ect of a social assistance program like
Seguro Popular is an increase of employment in the informal sector, resulting
in an ine¢ cient allocation of employment between the two sectors (Levy, 2007,
2008).

More formally, a worker attempting to maximize her utility, U(L; Y ), over
leisure and income faces two possible budget constraints:

wf (1� t)H +B � C =Yf (1)
wiH =Yi (2)

6 Depending on the model, costs associated with entering the formal sector could be
due to rationing of formal sector jobs, or inherent technological di¤erences between
sectors, among other explanations.
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Here L is leisure, H is hours worked, and T = L+H is a �xed number of total
hours available. Also, wf and wi are the wages in the formal and informal
sectors, respectively, t is the tax rate for formal workers, B is the value of
formal and informal sector social security bene�ts, C is the costs associated
with obtaining a job in the formal sector, and Yf and Yi are income in the
formal and informal sectors. The worker takes her own tastes for leisure, as
well as her valuation of B, the social security package, and C, entry costs, into
consideration when choosing in which sector to work. When equilibrium is
reached, Yf = Yi; and workers are indi¤erent between the sectors.

Once a social protection program is introduced, Yi will increase by G, the
value the worker places on the services provided by the social program. This
has the e¤ect of increasing income for informal sector workers, driving some
workers out of the formal sector and into the informal sector. Eventually, a
new equilibrium is reached, which can be expressed by the following equation:

w0f (1� t)H +B � C = w0iH +G (3)

where

w0f > wf and w
0
i < wi if G > 0

Given this model, we expect to �nd that if workers are placing a value on social
protections granted to the informal sector, then there will be a measurable shift
of employment out of the formal sector and into the informal sector when
Seguro Popular becomes available in an area. We discuss how we attempt to
measure these e¤ects in Section 5.

While this model is consistent with those common in the public �nance litera-
ture explaining the labor market e¤ects of cash transfers in the U.S. (Mo¢ tt,
2002), it is important to note that the worker�s choices depend on her own
valuation of the bene�ts provided by both the formal and informal sectors.
For some workers, the bene�ts provided by Seguro Popular will ful�ll their
perceived health care needs; while for others, perhaps older workers or those
with young children, they are far outweighed by the more complete bene�ts
provided by IMSS and ISSSTE. We also recognize that there are di¤erent
�types�of employees, some of whom �nd work in the informal sector to be
more attractive. As discussed in the previous section, these might be younger
workers, workers with children who need �exible employment, or even more
experienced workers with a desire to be self-employed. This can be thought of
as a distribution of values of C across workers. Because of this variation in
B and C, we expect to �nd the e¤ects of the introduction of SP to be het-
erogeneous in the population, and we analyze the e¤ects of SP on di¤erent
demographic groups separately.
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4 Data

In order to test whether Seguro Popular has an e¤ect on formal and informal
employment, we merge administrative records of Seguro Popular by munic-
ipality 7 with two di¤erent large data sets from Mexico, the National Sur-
vey of Employment (Encuesta Nacional de Empleo or ENE) and the Oportu-
nidades evaluation survey (Encuesta de Evaluación de los Hogares Urbanos or
ENCELURB). The administrative records we use were provided by the Seguro
Popular administration in Mexico City. They contain the number of individ-
uals and families with Seguro Popular by city and quarter from 2002 through
the end of 2006.

The ENE is a quarterly data set for a sample of 45 cities, which are similar to
MSAs in the U.S. It is a rotational panel data set in the sense that a household
is followed for �ve consecutive quarters. We focus on data gathered from 2001
through 2004. We begin our analysis in 2001 in order to control for regional
characteristics before Seguro Popular was implemented, and we end it in 2004
because in 2005 the ENE was replaced by a di¤erent survey, the ENOE. 8

Although the new survey was similar in spirit to the ENE, employment trends
were not matchable by city and demographic group for the years 2004-2005,
and so we were unable to extend our panel past 2004. (We do, however, use the
ENOE to provide additional evidence of SP�s e¤ects between 2005 and 2006.)
We work with a balanced sample of 33 cities in the ENE after we exclude
Mexico City from the calculations. 9

Figure (3) shows the proportion of families a¢ liated with Seguro Popular
in the cities covered by the ENE, while Figure (B.1) shows the rate of SP
enrollment in the ENE citie over time. 10 The cities are grouped by the year

7 Municipality is used here as a translation of the Spanish word municipio. Ag-
gregate data uses metropolitan areas (one or more municipios) and individual data
uses municipalities (one municipio).
8 The Statistical O¢ ce (INEGI) does not provide homogeneous series of employ-
ment for the period 2000-2007. They provide a measure of unemployment rate for
that period and claim to use a weighting factor in order to compare trends between
period 2000-2004 and 2005-2007. We were not provided with the weighting factor
and as a consequence we have been unable to use a homogeneous series of formal
or informal employment for the period 2000-2007.
9 SP was implemented in Mexico City after 2004 but SP was implemented in the
State of Mexico and Mexico City�s metropolitan area since early 2002. As we only
observe metropolitan areas, we decide to exclude Mexico City from the analysis.
This decision does not a¤ect the �nal results.
10 In 2002, the initial year of Seguro Popular, all bene�ciaries deemed eligible for
the program were enrolled by administrators. Starting in 2003, bene�ciaries had to
voluntarily re-register for the program, causing some cities to lose all bene�ciaries
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the program was introduced to them, resulting in three groups of cities being
represented on the graph (the group of cities that did not implement SP
until after 2004 is not included). A¢ liation with Seguro Popular, which rises
over time in each of the groups, serves here as a proxy for availability of,
and knowledge about, the program. 11 For the group of cities that started
treatment in 2002, the proportion of bene�ciaries in the population slowly
rises up to 12 percent in 2004. Although the largest expansion of the SP
program was after 2004 as shown in Figure (1), a 12 percent take-up rate in
the population is not small. The proportion of the population or families not
covered by the formal sector is close to 50 percent. Hence, the SP program
is covering 24 percent of eligible families. In the empirical analysis section we
look not only for the e¤ects of SP on the decision to switch to informal sector
jobs, but also on the level of the proportion of workers in the formal sector. For
example, if 25 percent of eligible individuals are enrolled in the SP program,
they may move out less often from the informal sector to the formal sector
and hence they contribute to a permanent higher rate of informality in the
economy.

We use the ENE data to test for an e¤ect of SP on formal employment at the
city level for a subsample of the population that we consider working aged,
those aged 15 to 65. The main criticism of this identi�cation strategy is a sam-
ple selection bias (large cities may have less propensity to be a¤ected by such
programs). Given these limitations, we supplement our results with an analy-
sis of a complementary data set, the Oportunidades (formerly PROGRESA)
evaluation survey, known as ENCELURB. This stage of the Oportunidades
program targeted extremely deprived households in urban communities. The
ENCELURB is an annual panel covering 12,500 Mexican households (over
74,000 individuals) in 136 urban municipalities and 17 states. The house-
holds selected to be in the survey were either eligible for the urban expansion
of the Oportunidades program or just above the eligibility cut-o¤, and are
therefore low income households. The survey was conducted in 2002, 2003,
and 2004. The data contain information on employment, income, education,
and health for each member of the surveyed households. In this analysis, we
use a sub-sample of 28,675 individuals who are aged 15 to 65 in the three
years studied. Although this survey is not representative at the municipality
level, it contains a large sample of municipalities, which increases the power
to identify the e¤ect of Seguro Popular on formal employment and increases
the generalizability of our result. Moreover, the ENCELURB is a panel data
set which allows us to test whether SP a¤ects an individual�s choice between
formal and informal employment.

between 2002 and 2003. Appendix Figure (B.1) includes the evolution of the share
of bene�ciaries for each city in the �nal sample.
11 Take-up is measured as the number of families enrolled divided by the number of
households with workers.
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Figure (4) shows the evolution Seguro Popular enrollment in the ENCELURB
municipalities from 2002 to 2007. Again, the municipalities are grouped by
the year they received treatment, for four groups total. Unlike the cities in the
ENE, we do not have the total number of families in the ENCELURB munic-
ipalities, so we can only show the average number of families treated based on
2000 census estimates of the population in these municipalities. Enrollment
patterns in the ENCELURB municipalities are similar to enrollment patterns
for the country as a whole, with enrollment increasing slowly until the end of
2004 (the end of the ENCELURB data) and more rapidly after.

Table (2) gives some 2002 descriptive statistics for our two data sets, and
contrasts them to results for workers from Mexico�s 2000 census. 12 The de-
mographic data shown is for workers aged 15 to 65. The table shows that the
cities in the ENE sample are larger, and their residents are more highly ed-
ucated than the average Mexican municipality. We also see that these cities
have more employment, although the proportion of employment that is in
the formal sector is slightly lower. Since the ENCELURB data is from a
non-representative sample of households within selected municipalities, it is
possibly misleading to present summary statistics for these municipalities on
the whole. Instead, we look at the characteristics of the individuals in the
sample (with the exception of average population, which is taken from the
2000 census for the entire municipality). We see from Table (2) that workers
in the ENCELURB sample are much poorer, much less educated, and much
less likely to be employed in the informal sector than workers in the ENE cities
or the average Mexican municipality. The ENCELURB sample is similar to
the average Mexican municipality in the proportion of the working aged pop-
ulation that is employed, and it is similar to the ENE in the average age of
workers.

In our samples, a formal sector worker is de�ned as a worker in a paid job
with social security protection, either IMSS or ISSSTE. 13 Hence, an informal
worker is de�ned as a worker in a paid job without social security protection.
We restrict the sample to workers with a valid wage. Many previous studies
of the informal sector (Maloney (2002, 2004)) choose to disaggregate the in-
formal sector into the self-employed and salaried workers, and then exclude
owners of businesses and professionals with no social security from their de-
�nition of informal employment. 14 We do not follow this convention. While
the self-employed may indeed have di¤erent characteristics from the workers

12We chose to look data from the fourth quarter of 2002 in the ENE sample because
the 2002 ENCELURB data was taken in the third and fourth quarters of that year.

13 IMSS covers workers from the private sector and ISSSTE covers workers from the
public sector.
14 In unpublished regressions we experiment with this measure of informality. The
�nal results presented in the paper are not a¤ected by this classi�cation.
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who are conventionally thought of as informal, we recognize that those who
are interested in self-employment may be likely to take the existence of social
assistance programs into their cost-bene�t analysis when deciding whether
to remain formally employed or to strike out on their own. For this reason,
we analyze the behavior of both informal worker types together, but we an-
alyze worker behavior separately by demographic group. We also include the
unemployed in our de�nition of informal sector workers when analyzing in-
dividual level data, since they are eligible to receive Seguro Popular bene�ts
and some marginal individuals may choose unemployment over formal sector
employment if bene�ts are large enough.

5 Empirical Strategy

5.1 Aggregate Level

In this paper, we look for evidence of the e¤ect of the Seguro Popular program
on formal sector employment by using both aggregate data at the level of the
metropolitan area, and individual level data. In this subsection, we cover our
empirical strategy for the aggregated data. By analyzing aggregate data, we
hope to �nd whether the share of employment in the formal sector falls when
a metropolitan area gains access to SP. We achieve this by following Autor,
Donohue, and Schwab (2006) in exploiting the geographical variation in the
implementation of the SP program during the time period we study. We use
the ENE data set and aggregate information at the metropolitan area level in
order to estimate the following regression:

Fmt
Emt

= �SPmt +�Xmt + �m + �t + "mt (4)

where F represents formal employment and E represents total employment
by metropolitan area m and quarter-year t, such that Fmt

Emt
expresses the share

of the formal sector among total employment. The SP variable takes a value
of 1 if Seguro Popular is available in metropolitan area m at time t, and 0
otherwise. 15

Metropolitan area characteristics (percent of manufacturing jobs, percent of
young adults 15 to 24, percent of college graduates) are included in the vec-
tor X. In all our estimations, we control for time-invariant characteristics for

15 There are two metropolitan areas with less than 5 families registered in Seguro
Popular. We take this information as measurement error and assume that the true
number is zero. We explore the sensitivity of this de�nition below. It is possible that
individuals do not know the bene�ts of the program immediately but with a lag.
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metropolitan areas and also for quarter-year shocks that a¤ect all metropolitan
areas in the same way. As we are aggregating at the city level, we report re-
sults using weights E1=2mt , although this has little impact in the estimation. We
estimate robust standard errors allowing for arbitrary correlation across time
at the municipality level as suggested by Bertrand, Du�o, and Mullainathan
(2004). If the hypothesis proposed by Levy (2008) is correct, and that social
programs, like Seguro Popular, promote informal employment, then we ex-
pect � to be negative, implying that formal employment as a share of total
employment will decrease in areas that gain access to the program.

Even though we have information on the number of families and individuals
a¢ liated with Seguro Popular by metropolitan area, we decide not to use this
information for two reasons. First of all, as SP does not discriminate by previ-
ous health conditions, any household could wait until a negative health shock
occurs to get registered, and so the number of families formally covered by the
program does not re�ect the number of families who are relying on it in case
of need. Second, even though states decide when to begin implementing SP,
the existence and extent of coverage in individual municipalities was decided
by the municipality. This decision was based on a number of factors, including
municipality level health resources (Secretaria de Salud (2004)). Hence, the
coverage ratio is more likely to be correlated with unobserved economic char-
acteristics of the municipalities, which are related to the prevalence of formal
and informal employment. For example, a bias may arise if negative economic
trends in an area cause a fall in formal employment and also prompt politi-
cians to increase spending on social assistance programs, providing more SP
coverage than other areas. Of course, this example also highlights the possible
bias in our entire analysis: each municipality which chooses to provide SP to
its residents may be experiencing di¤erent economic trends from those which
don�t. We believe this problem is mitigated by adding municipality level con-
trol variables and municipality �xed e¤ects, as described above. Moreover, the
introduction of SP was designed at the state level and as in our urban sample
only contains 2 cities within the same state, we believe that the assumption of
exogeneity of the SP dummy variable we use in the regression is more likely
to be satis�ed. Nevertheless, the assumption of exogeneity is not testable and
we may draw conclusions from an urban sample with little validity for the rest
of the population. In order to investigate how SP a¤ected di¤erent types of
municipalities and to strengthen the validity of our results, we include indi-
vidual level analysis using the ENCELURB (Oportunidades) data in smaller
urban communities, as described below.
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5.2 Individual Level

In order to test the e¤ect of access to the SP program on an individual�s
decision to work in the formal or informal sectors, we use the di¤erence-in-
di¤erence design described in the previous section to analyze a 3 year panel
of individual level data, the ENCELURB. We limit our sample to individuals
between 15 and 65, in order to better capture the e¤ects on the working-aged
population. First, we look at the population of individuals in our sample who
were employed in the formal sector in 2002, the �rst year of the survey. We
hypothesize that if access to Seguro Popular has value to these workers, we will
see some of them shift their employment into the informal sector in response to
the introduction of SP in their area. Following Ardington, Case, and Hosegood
(2007), we estimate the following regression of status in the informal sector in
2004 on Seguro Popular presence and personal characteristics:

Pr[InformalimjFormalimt=2002 = 1] = Pr[�SPm +�Xim + "im] (5)

In this cross-sectional regression, Informalim is a dummy variable indicating
whether person i in municipality m is working in the informal sector in 2004,
given that they worked in the formal sector in 2002, SPmt is a dummy variable
indicating whether Seguro Popular was available in municipality m in year t,
and X represents observable characteristics at the household and individual
level, such as age, number of children under 6 in the household, health status,
log of income, and status in the Oportunidades program. We estimate the
coe¢ cient � with a linear probability model and cluster our standard errors
at the municipality level.

As a further test, we also replicate the aggregate-level analysis of the previous
section. We estimate the following regression equation, to see whether the
introduction of SP into a municipality has an e¤ect on the likelihood of an
individual in that municipality choosing to work in the formal sector:

Pr[Formalimt = 1j
imt] = F [�SPmt +�Ximt + �m + �t + vimt] (6)

In order to remain consistent with estimates at the aggregate level, we estimate
this equation using a linear probability model, with standard errors clustered
at the municipality level. Linearizing the model, Equation (6) becomes:

Formalimt = �SPmt +�Ximt + �m + �t + vimt (7)

Here Formalimt is a dummy variable indicating whether individual i, living
in municipality m is working in the formal sector in year t; �m and �t are
municipality and year �xed e¤ects, respectively; and vimt = �i+ "it, where �i
is an individual �xed e¤ect. Estimating equation (7) above will give us the
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coe¢ cient �, which we can interpret as the e¤ect of the introduction of SP
into an individual�s municipality on the likelihood of that individual working
in the formal sector. As in the previous section, we expect that � will be
negative if the bene�ts of Seguro Popular do provide incentives for workers to
join or remain in the informal sector.

6 Results

6.1 Aggregate Level

6.1.1 2001-2004 Period

6.1.1.1 Graphical Analysis & Identi�cation Issues The main identi-
fying assumption of the di¤erence in di¤erence strategy outlined in Section
5 is that the implementation of SP is not correlated with unobserved employ-
ment trends which determine the share of formal workers in an area. In this
section, we present graphical evidence of the evolution of the proportion of
formal workers in the ENE sample and a graphical analysis of the e¤ect of SP
on formal employment rates. This evidence will justify our use of the di¤er-
ence in di¤erence empirical strategy, as well as support the conclusions of the
regression analysis presented below.

Earlier in this paper, we discussed the possibility that the levels of Seguro Pop-
ular enrollment in each municipality may be correlated with economic trends
in these municipalities. There are two pathways for this to occur. First, if
cities in Mexico are more likely to increase social services when residents fall
on hard economic times, it is possible that the cities which received SP �rst
were also experiencing an unrelated decrease in formal sector employment at
the same time. If this is the case, and the cities that did not receive SP did
not experience the same downward trends, our di¤erence in di¤erence analysis
could yield negative and signi�cant estimates of the e¤ect of SP on formal em-
ployment even though the causality is actually running in the other direction.
Given, however, that state and local governments were required to fund part
of the SP program, and that the program was not brought into an area until
adequate health infrastructure existed, it seems more likely that politicians
would wait to expand the program when their cities were experiencing eco-
nomic growth. If this is the case, we risk underestimating the e¤ects of SP
on informal employment since they may be muted by the improved economic
status of the municipalities which received the program �rst. Regardless of
the direction of the bias, we are faced with the possibility that employment
trends may be in�uencing SP, rather than the other way around.
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To address these concerns, we use this section to document employment trends
in the ENE cities and to test whether employment trends were similar in
treatment and control cities, both before and after the implementation of the
Seguro Popular program. We begin by showing formal employment trends
for male workers in treated and control cities during the time period of our
study. Figure (5) shows the proportion of males employed in the formal sector
in cities treated in 2002, cities treated in 2003, and cities treated after 2004
(never treated in our study and considered untreated for our purposes), from
the �rst quarter of 2001 to the last quarter of 2004. While average levels
of formal employment are di¤erent in each of the three groups, formal sector
formal employment appears to be declining in all, even before the introduction
of SP. The �gure also shows that trends were not di¤erent across cities before
the program was implemented. In the cities that received treatment in 2002,
the share of families with SP increased 10 percentage points between 2002-
2004 (see Figure (3)), but Figure (5) does not show a stronger downward trend
among this group. 16

In order to analyze the timing e¤ect of SP on formal employment outcomes
more formally, we compare the cities that started SP in 2002 against those
cities that were never treated during the period 2002-2004. There are 13 cities
in the treatment group and 9 cities in the control group. We run a similar
regression to equation (4) in order to obtain the mean di¤erence in formal em-
ployment rates between treatment and controls for each period in the sample
(normalized to the fourth quarter of 2001). 17 Figure (6) shows the regression
line, which hovers around zero for the entire period studied, and the con�dence
intervals indicate that we cannot reject the hypothesis that the normalized dif-
ference between the two groups of cities is zero at all times. We conclude that
the treatment and control did not have substantial di¤erences in male formal
employment rates before or after the program was implemented in 2002.

In addition to validating our use of the di¤erence in di¤erences estimator, the
preceding discussion hints at the results we will present in upcoming sections.
As we saw in Figure (6), there is no signi�cant di¤erence in employment out-
comes for treated and control cities in the ENE sample. One possible criticism

16 Further evidence of this claim is given in the Appendix. Figure (B.2) shows
the evolution of the share formal sector employment in the total population over
time, and Figure (B.3) shows the same evolution for informal sector employment.
Both �gures con�rm that informal sector employment has been growing (and formal
sector employment has been falling or stagnating) in both treatment and control
cities, since before the introduction of the Seguro Popular program.
17 The regression is Fmt

Emt
=
P11
j=�4 �t�jTmt�j + �m + �t + "mt where T is a dummy

variable indicating whether the municipality got the treatment in period Tmt�j (for
example T4 represents whether municipalities got the treatment four periods from
today -period 2001:1). Robust standard errors with clustering at the municipality
level.
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of our method is that SP take-up was low in the early years of the program,
and our inability to �nd an e¤ect is due to there being only a small proportion
of the eligible population that is actually treated during the period we study.
In order to address this criticism, we select the �ve cities with the largest
increases in enrollment during the 2002 to 2004 period, and compare them
with a group of cities that are similar in their levels of employment in 2001. 18

Figure (7) shows the evolution of the share of bene�ciaries in the population
for this subsample of treatment and control cities. The number of bene�cia-
ries increased substantially in the treatment subsample during this period.
However, Figure (8) shows no important di¤erences in the rate of formal em-
ployment in the treatment and control cities after SP was implemented. The
y-axis on the left shows the trends in formal male employment rates and the
y-axis on the right shows the mean di¤erence between treatment and control
cities normalized to the fourth quarter of 2001. We do not include a con�-
dence interval because the number of clusters is small. 19 The �gure does not
show any strong pattern between SP and formal employment rates during the
period, even after the substantial increase in enrollment in 2003.

Finally, Figure (B.2) shows the ratio of formal employment to total population
aged 15 to 65 during the 2001 to 2004, while Figure (B.3) shows the ratio of
informal employment to working aged population over the same period. Both
of these �gures indicate that the rates of formal and informal employment in
the population are changing in the same manner over time for cities both with
and without SP.

6.1.1.2 Regression Analysis Table (3) shows the main results of the
paper. Table (3) provides an estimate of � from regression (4) for the entire
population of workers in the ENE cities between 2001 and 2004. The table also
includes separate regressions for speci�c demographic groups. The �rst panel
of results apply to demographic groups in the population and the second and
third panels break those results down by sex. All coe¢ cients and standard
errors have been multiplied by 100. The interpretation of the coe¢ cients is
then the average e¤ect of SP on formal employment rates among workers in
percentage points, holding other variables constant. Table (3) shows that the
e¤ect of SP for the full population is close to zero and not signi�cant. Among

18 Treatment cities with the largest increases are: Aguascalientes, Campeche, Col-
ima, Oaxaca, Villahermosa. Control cities are: Durango, Morelia, Veracruz and
Tepic. Control cities were selected on a simple Mahalanobis metric according to
employment in 2001. Control cities were restricted to the sample of no treatment
during 2002-2004.
19Villahermosa shows a strong increase in take-up between 2002 and 2004. By the
end of year 2004, the share of bene�ciaries in the population was close to 50 percent.
When we exclude Villahermosa from the calculations, results are similar to Figure
(8).
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the demographic groups, males�formal employment rates are the most a¤ected
by the SP program. Males with less than a high school education reduce their
formal employment rate by 0.4 percentage points but the standard error is
large and we cannot rule out a positive e¤ect of the SP program on formal
employment rates. The e¤ect of SP on formal employment rates for females is
closer to zero than for males and the standard errors are even more imprecise
than standard errors for the males regressions. Results in Table (3) provide
little evidence that SP a¤ected labor allocation decisions negatively.

In order to investigate the robustness of the results provided in Table (3), we
provide di¤erent estimates of regression (4). All regressions in Table (3) include
time-varying control variables like the share of jobs in manufacturing in the
population, the share of college educated individuals in the population and
the share of individuals 15-24 in the population. The Appendix includes Table
(A.1) that excludes control variables and shows results that are similar to the
estimates in Table (3). In another robustness check, we change the dependent
variable to the natural logarithm of formal employment rates among workers
instead of estimating the e¤ect in levels. The log transformation provides
results in percentage change, and seems more natural to use because we can
compare the estimates across speci�cations. Table (4) provides the percent
change in the formal employment rate as a result of SP. Males with less than
a high school education reduce their formal employment rates among workers
by 1.4 percent on average after the introduction of the SP program. However,
this e¤ect is imprecisely estimated and again we cannot rule out a positive
e¤ect of the SP program on formal employment outcomes. Females seem to
be even less a¤ected by the SP program given the close to zero estimates across
demographic groups. As a �nal robustness check, the Appendix includes Table
(A.2), which estimates the e¤ect of SP on the log of the formal employment
ratio while excluding control variables. This table shows estimates that are
similar to the estimates in Table (4).

Since SP enrollment grew slowly in the early days of the program, when it
was �rst introduced to municipalities, it is possible that potential bene�ciaries
needed some time to learn the rules of the program and to decide whether it
is worth registering for the program. In order to take this possible mechanism
into account, we estimate the e¤ect of SP on formal employment outcomes as
in regression (4), but we replace the treatment variable for a one-year lagged
treatment variable. In this case, the e¤ect of SP is estimated only after an area
has had the program for one year. Tables (5) and (6) include these results when
the dependent variable is in levels and in logs, respectively. The results do not
suggest that a lagged treatment variable a¤ects formal employment rates. The
results are comparable to those in Tables (3) and (4). Table (6) implies that
males with less than a high school education reduced their formal employment
levels by 1.1 percent but the e¤ect is not statistically signi�cant. Table (6)
shows that females�formal employment rates are not negatively a¤ected by
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the introduction of the SP program. The message from Tables (5) and (6) is
again that there is little evidence that SP a¤ects formal employment rates.

Instead of a¤ecting the level of formality in the municipality, we hypothesize
that SP may a¤ect the growth rate of formal employment. Municipalities
with SP may have di¤erent formal employment dynamics caused by SP. For
example, SP may a¤ect the mobility rate between formal and informal sectors.
Table (7) includes estimates of a regression similar to Equation (4) but the
dependent variable is now the di¤erence in the log of the formal employment
rate between period t and t � 4. The table shows no evidence to support
the claim that once municipalities obtain the SP program, the growth rate of
formal employment is lower.

Previous tables have shown the e¤ect of SP on employment using the full
sample of workers from all industries and from both the public and private
sectors. It is possible, however, that the e¤ect of SP on a worker�s labor
market decisions will depend on the industry in which he is employed. For
example, the introduction of a social assistance program may have no e¤ect
on workers in government jobs (which are in the formal sector), since those
jobs o¤er many other advantages to employees. Therefore, if the majority of
formal employment in a city is in the public sector, the introduction of SP
may have little to no e¤ect on the size of the formal sector in that city. By
the same token, it is possible that employment in agriculture includes an im-
portant seasonal component and as agricultural workers are mostly informal
workers, the previous estimates including agricultural workers can be noisier
than the true ones. Table (8) contains the results of the estimation of Equa-
tion (4) in which the dependent variable is in logs, but those employed in the
agricultural and government sectors are excluded from the sample of workers.
The table shows results that are almost identical to the results provided in
Table (4). We further restrict the sample to salaried workers excluding gov-
ernment and agricultural workers, and con�rm that the results do not change.
Table (9) shows that the e¤ect of SP in this speci�cation is very similar to
results in previous tables. Moreover, as the sample is more homogeneous, the
standard errors decrease substantially. If SP has any negative e¤ect on formal
employment outcomes for these groups of workers, it is likely to be small.

Since informal sector workers are more likely to be employed in smaller �rms,
either for reasons of evasion of enforcement or due to the limited capacity
of informal �rms to grow, we also investigate whether SP increases employ-
ment in small �rms. We re-estimate regression (4) but change the dependent
variable to the log of the proportion of workers employed in establishments
of speci�c size. We estimate regressions for employment in establishments
with less than 5, 10 and 15 employees. Table (10) shows the results using
the contemporaneous treatment variable (Panel A) as in Table (4), the lagged
treatment variable (Panel B) as in Table (6), and the bottom part of the table
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(Panel C) includes the estimation using the sample of workers excluding gov-
ernment and agriculture workers as in Table (8). Although all estimates are
positive as predicted, the results are closer to zero than those estimated by
the previous regressions and imply that SP is not related to formal employ-
ment rates. For example, Panel C indicates that SP increases employment in
establishments with less than �ve employees by 1.1 percent, but the result is
not statistically signi�cant.

6.1.2 2004-2006 Period

As shown in Figure (1), Seguro Popular expanded substantially after 2004.
This is the end of the ENE data set, and it is possible that we do not �nd any
e¤ect of SP with the ENE data because program take-up is small before 2005.
Therefore, in order to check for possible e¤ects of SP after 2004, we use the
ENOE data to look for correlations between the increase in the share of take-up
of SP between 2005 and 2006 and the increase or decrease in the share of formal
employment over the same time period. The ENOE data are obtained through
the Mexican statistical o¢ ce website, and we were able to obtain the aggregate
proportion of workers by gender in the formal sector across metropolitan areas
for the period 2005-2006. In this subsection, we provide suggestive evidence
that SP is not correlated with formal employment rates even for the period
of high-enrollment of SP, 2005-2006. We cannot implement the same analysis
as before because the aggregate data are only given by gender, so we lack the
trends in formality rates for more speci�c demographic groups.

We �rst analyze the trends in formal employment in cities that started treat-
ment in 2002 and those cities that were not given the program during the
2002-2004 period. The approximate share of bene�ciaries among the popula-
tion in these two groups is given by Figure (9). Cities that started the treat-
ment in 2002 do have a larger proportion of bene�ciaries in their population
than the cities that started treatment in 2005. However, the cities that started
treatment after the �rst quarter of 2005 did see the proportion of bene�cia-
ries in their population increase at a rate similar to that of the �rst group of
cities. Figure (10) shows the trends in formality rates among males in these
two group of cities. The �gure also includes the di¤erence in formality rates
between the two group of cities normalized to the di¤erence in the �rst quarter
of 2005. The �gure does not re�ect any e¤ect of SP on formality trends.

The problem with Figure (10) is that both group of cities are getting the
treatment at the same rate. In order to analyze the impact of SP, we divide the
sample in two groups: cities with large increases in the share of SP bene�ciaries
in the population (de�ned as those with an increase larger than 10 percentage
points between the �rst quarter of 2005 and the fourth quarter of 2006) and
cities with small increases in the share of SP bene�ciaries in the population
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(de�ned as those with an increase of less than 5 percentage points between
the �rst quarter of 2005 and the fourth quarter of 2006). As most of our cities
in the sample are in the latter group, we select the cities which are similar in
terms of total employment in the �rst quarter of 2005 to the cities with the
largest increases in the share of bene�ciaries. We use a simple Mahalanobis
metric to accomplish that goal. 20 Figure (11) shows the evolution of the share
of bene�ciaries in the population across these two groups. It is noticeable that
there is a substantial increase in the share of bene�ciaries in the fourth quarter
of year 2005. During the 2005-2006 period, the share of bene�ciaries increased
approximately 18 percentage points in the cities with the highest growth of
SP, while the increase was only approximately 3 percentage points in the cities
with the lowest growth of SP. These substantial increases in the number of
bene�ciaries were not re�ected in substantial changes in formality rates as
Figure (12) indicates. Even though the fourth quarter of 2005 sees a drop in
formal employment at the same time as an increase in the share of bene�ciaries,
this apparent negative e¤ect rapidly vanishes suggesting that the e¤ect of SP
on formality rates is close to zero.

Finally, Figures (13) and (14) relate the change in formality rates across cities
with the share of SP bene�ciaries in the population in those cities. Figure
(13) compares the log change in formality rates with the change in the share
of bene�ciaries across cities between the �rst quarter of 2005 and the fourth
quarter of 2006. The �gure includes a simple linear �t of this relationship. The
graph indicates zero correlation between formality and SP. Figure (14) uses
the share of bene�ciaries in the fourth quarter of 2006 as its x-axis, instead
of the change in the share of bene�ciaries. If SP negatively a¤ects formal
employment, then we expect that the cities with the largest take-up of SP
will have lower changes in formal employment. Figure (14) indicates that the
share of bene�ciaries is not negatively related to the log change in formality
rates. 21

Figures (10)-(14) indicate that there is little to no correlation between the
introduction of Seguro Popular and municipality-level shares of formal em-
ployment, at least not in our sample between 2002 and 2004, and suggestively
through 2006. In order to further test the e¤ects of Seguro Popular, we now
turn to the individual level ENCELURB data to �nd whether we can detect

20High growth SP cities are Leon, Guanajuato; Merida, Yucatan; Tepic, Nayarit;
Cuernavaca, Morelos. Low growth SP cities are San Luis Potosi, San Luis Po-
tosi; Chihuahua, Chihuahua; Tijuana, Baja California; Colima, Colima; Queretaro,
Queretaro; Pachuca, Hidalgo
21We experiment with the relationship in levels and the results are similar. We also
experiment with di¤erences in employment rates between similar quarters (instead
of di¤erencing quarter 4 with quarter 1) to avoid di¤erent seasonal e¤ects across
cities, but results are similar and we chose to present �gures for the longest possible
period of time.
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an e¤ect of Seguro Popular on an individual�s decision to work in the formal
sector of the labor market for a sample of cities less developed than ENE cities.

6.2 Individual Level

In order to determine whether there is a relationship between access to the
Seguro Popular program and an individual�s decision to work in the formal
sector, we use the individual level ENCELURB data to estimate Equation (5).
The results are given in Table (11). The coe¢ cients shown are multiplied
by 100, allowing us to interpret them as the percentage point change in an
individual�s likelihood of moving into the informal sector as a result of exposure
to SP. Table (11) shows that formal sector workers in municipalities given
access to SP are 0.08 percentage points more likely to switch to the informal
sector, although the standard errors are large and we cannot rule out a larger
e¤ect on formal sector employment. Table (11) also reports the results of this
estimation with no control variables. With this speci�cation, the coe¢ cient
is -0.32, suggesting that workers receiving SP are actually less likely to switch
to the formal sector. Again, the standard errors are large, and there appears
to be no signi�cant relationship between SP and switching from formal to
informal sector work.

We also estimate Equation (7) to reproduce the aggregate level results. The
coe¢ cients and their standard errors are given in Table (12), and are multiplied
by 100 as above. These coe¢ cients can be interpreted as a percentage point
change in the likelihood of an individual being formally employed once Seguro
Popular is introduced into their region. As with the previous tables, analysis
of the full sample is given in Panel A and Panels B and C limit the sample to
males and females, respectively. Column 1 shows the estimated e¤ects for the
full sample, while subsequent columns show results for those with less than a
high school education, those aged 15 to 24, those aged 25 to 44, and those aged
45 to 65. 22 Control variables and time invariant city level e¤ects are included
in the regressions, along with random individual level e¤ects. Standard errors
are clustered at the household level 23 . The results in Table (12) are consistent
with those given in Table (3). The demographic group most likely to be a¤ected
by Seguro Popular, males with less than a high school education, has the
expected negative coe¢ cients, although the magnitude is only 0.14 percentage
points. The standard errors is large for this group, however, and we cannot rule
out negative e¤ects as large as -1.4 percentage points. The other estimated
coe¢ cients alternate between positive and negative and almost all are less

22No results were shown for those with less than a college education, since this
description applied to nearly the full sample.
23 The same analysis was performed at the family level, with similar results, which
are not reported here.
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than 1 percent in magnitude. The exceptions are the estimated coe¢ cients for
individuals between 45 and 65, which are slightly above 1 percent, and are also
the only coe¢ cients that are signi�cantly di¤erent from zero at the 5 percent
level. Surprisingly, these coe¢ cients are positive, implying that the presence
of SP makes these sub-groups more likely to seek employment in the formal
sector, rather than less.

To check the robustness of these results, we also estimate Equation (7) with
lagged values of SP presence. The results are given in Table (13). While
the coe¢ cients are slightly larger than their counterparts in Table (12), they
have similar standard errors, and exhibit the same variation between positive
and negative values. Finally, we also perform the regression with non-lagged
values of the SP dummy, and with no control variables. These results are
given in Table (A.3) in the Appendix. In this case, nearly all of the estimated
coe¢ cients are positive, although not signi�cantly di¤erent from zero except
in the case of males between 15 and 24 who exhibit a small and signi�cant
tendency to increase their participation in the formal labor market when given
access to SP. Overall, it is di¢ cult to draw many conclusions from these
results, except that if there is a negative e¤ect of SP on formal labor supply,
then it is likely to be quite small.

7 Conclusions

In this paper, we look for evidence of a link between the introduction of Mex-
ico�s Seguro Popular social assistance program and a movement of workers
out of the formal sector and into informal employment. With data from 2001,
before the start of the program, until 2004, and suggestive evidence for later
periods, we do not �nd that the introduction of SP into an area signi�cantly
decreases formal employment. While we cannot rule out decreases in formal
employment of up to 1 to 2 percent for some demographic groups, the esti-
mated coe¢ cients are on the order of half of a percent or less and insigni�cant
(except in a few cases where the coe¢ cients are positive). These estimated
e¤ects are small when compared to the continued decline of formal sector em-
ployment in all of the cities studied during the 2001 to 2005 period, even those
that did not receive treatment.

If the model given in Section 3 is valid, we must consider why we do not see
the predicted e¤ect of SP on employment. One consideration is low take-
up among treated municipalities in the 2001 to 2004 period. Municipalities
that started the program in 2002 only had, on average, approximately 10
percent coverage at the family level by the end of 2004. Since, however, the
program was targeted to the lowest income quintile of the population in its
�rst few years, and approximately 50 percent of the population is uninsured
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(and thus eligible for the program), these 10 percent of families are likely the
constituency the Mexican government was trying to serve most. In that way,
our analysis is representative of the intended e¤ects of the program. If this
is true, then it is likely that SP provides little to no incentive for the lowest
income workers to leave or avoid employment in the formal sector. Since the
largest increase in the coverage of SP was after 2004, which is the end of both
the ENE and ENCELURB data, a continuation of our analysis after 2004 with
the ENOE would be the best way to provide more information about the full
e¤ect of SP.

Another possible explanation for our lack of �ndings is that the cities in Mexico
(or at least in our sample) that received early access to SP have experienced
di¤erent employment trends than the cities that did not. If this is true, it is
possible that we would have seen an increase in formal employment in these
cities if it weren�t for the presence of SP. The analysis of employment trends
in Section 6.1 attempts to show that this is not the case. Nevertheless, the
analysis focuses only in a small sample of cities. The �nal, and most likely,
explanation for our results is that, while Seguro Popular is valuable for those
with no means of insuring against health care shocks, it is not valued over the
bene�ts and social status which accrue to formal sector workers. Additionally,
it is possible that marginal workers do not have the luxury to consider bene�ts
and choose between sectors. Given the existing high mobility between sectors
and decreasing employment in the formal sector overall, many workers may be
moving in and out of the formal sector for reasons larger than health insurance.
For this reason we believe that future research needs to address the role of
social protection policies as a whole, not only health insurance policies as the
one analyzed in the paper, in order to understand the impact of those policies
on formal employment outcomes.

In the end, regardless of the reason, we must conclude that Mexico�s Seguro
Popular program has not caused workers to move out of formal sector employ-
ment. As the Seguro Popular program continues to grow, researchers should
continue to study its employment e¤ects, and those of other social assistance
programs. However, the �ndings of this paper should lead us to question the
belief that Latin America�s social assistance programs are responsible for the
rise of informality in the region in a signi�cant way, and lead us to investigate
other, more likely, causes.
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Table 1
Formal Employment in Latin America

Countries Males Females Heads Spouses

Argentina 60.2 53.9 65.2 59.2

Bolivia 26.9 29.3 33.5 33.4

Brazil 68.5 66.7 70.9 68.3

Chile 90.1 83 92.2 84.3

Ecuador 26.7 37.9 34.2 44

El Salvador 47.2 69.1 52.6 67.7

Guatemala 41.3 42.5 44.3 43.8

Mexico 40.6 44.7 43.1 47.5

Paraguay 26.8 28.8 33.7 36.9

Peru 32.7 28.3 39.8 35.3

Uruguay 78.2 72.3 81.5 76.1

Venezuela 57.6 64.7 67.5 66.9

Average 49.7 51.8 54.9 55.3

Note: Galiani and Weinschelbaum (2007). Sample from years 2002-2004. Rate of
formality among salaried workers.
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Table 2
Worker Characteristics in ENE and ENCELURB Samples with Census Data for
Reference

Census ENE ENCELURB

2000 2002:4 2002

Monthly Wage 3937.3 4542.4 1438.0

(2002 MXP)

Age 33.8 34.5 34.1

% <Secondary 71.1 62.2 88.5

% HS 16.9 20.9 9.8

% College 12.0 17.0 1.7

Population 15-65* 24,287 499,598 160,648

Emp/Pop 48.3 57.5 51.2

Formal/Emp 49.0 48.1 13.2

Note: Samples restricted to workers 15-65 years old except Population which refers
to mean population (15-65) across cities and Emp/Pop refers to employment rate
for individuals 15-65 years old. Sampling weights used in all calculations.*
Statistic for ENCELURB cities from 2000 Census
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Table 3
E¤ect of SP in ENE cities. Dependent variable in levels.

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� 0.003 -0.266 -0.273 0.370 -0.202 0.550

se [0.519] [0.585] [0.669] [0.678] [0.562] [0.733]

N 528 528 528 528 528 528

B. MALES

� -0.079 -0.518 -0.399 0.607 -0.465 0.595

se [0.524] [0.603] [0.663] [0.732] [0.647] [0.734]

N 528 528 528 528 528 528

C. FEMALES

� 0.111 0.094 -0.160 -0.095 0.195 -0.285

se [0.751] [0.803] [1.036] [0.979] [0.795] [1.107]

N 528 528 528 528 528 528

Note: Robust standard errors with clustering at the municipality level. Coe¢ cients
and standard errors have been multiplied by 100. Samples restricted to workers
15-65 years old. Dependent variable refers to the rate of formal workers among
total workers. Regressions use as weights total employment of the relevant
demographic group. All regressions include quarter-year and municipality �xed
e¤ects. Sample includes 33 cities from 2001:1-2004:4. Control variables include the
proportion of manufacturing workers in the population, the proportion of college
individuals in the population, and the proportion of 15-24 years old in the
population.
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Table 4
E¤ect of SP. Dependent variable in Logs.

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� -0.002 -0.009 -0.011 0.008 -0.004 0.006

se [0.010] [0.012] [0.015] [0.012] [0.011] [0.019]

N 528 528 528 528 528 528

B. MALES

� -0.005 -0.014 -0.013 0.011 -0.010 0.007

se [0.011] [0.013] [0.015] [0.013] [0.013] [0.018]

N 528 528 528 528 528 528

C. FEMALES

� 0.003 0.002 -0.005 0.001 0.005 -0.010

se [0.014] [0.015] [0.023] [0.018] [0.014] [0.034]

N 528 528 528 528 528 528

Note: Robust standard errors with clustering at the municipality level. Samples
restricted to workers 15-65 years old. Dependent variable refers to the log of the
rate of formal workers among total workers. Regressions use as weights total
employment of the relevant demographic group. All regressions include
quarter-year and municipality �xed e¤ects. Sample includes 33 cities from
2001:1-2004:4. Control variables include the proportion of manufacturing workers
in the population, the proportion of college individuals in the population, and the
proportion of 15-24 years old in the population.
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Table 5
E¤ect of lagged SP. Dependent variable in levels.

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� -0.026 -0.152 -0.316 0.751 -0.228 0.090

se [0.440] [0.542] [0.517] [0.684] [0.563] [0.498]

N 528 528 528 528 528 528

B. MALES

� -0.260 -0.469 -0.585 0.591 -0.461 -0.108

se [0.432] [0.570] [0.521] [0.691] [0.641] [0.567]

N 528 528 528 528 528 528

C. FEMALES

� 0.422 0.458 0.296 1.018 0.185 0.290

se [0.614] [0.649] [0.786] [1.110] [0.631] [1.114]

N 528 528 528 528 528 528

Note: Robust standard errors with clustering at the municipality level. Coe¢ cients
and standard errors have been multiplied by 100. Samples restricted to workers
15-65 years old. Dependent variable refers to the rate of formal workers among
total workers. The independent variable is a four quarter lag of the treatment
variable (presence of SP in that city). Regressions use as weights total employment
of the relevant demographic group. All regressions include quarter-year and
municipality �xed e¤ects. Sample includes 33 cities from 2001:1-2004:4. Control
variables include the proportion of manufacturing workers in the population, the
proportion of college individuals in the population, and the proportion of 15-24
years old in the population.
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Table 6
E¤ect of lagged SP. Dependent variable in logs.

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� 0.002 0.000 -0.004 0.023 -0.002 0.001

se [0.010] [0.013] [0.014] [0.017] [0.012] [0.015]

N 528 528 528 528 528 528

B. MALES

� -0.004 -0.007 -0.011 0.022 -0.007 -0.008

se [0.011] [0.014] [0.014] [0.017] [0.014] [0.015]

N 528 528 528 528 528 528

C. FEMALES

� 0.013 0.015 0.011 0.025 0.007 0.009

se [0.013] [0.015] [0.023] [0.026] [0.012] [0.033]

N 528 528 528 528 528 528

Note: Robust standard errors with clustering at the municipality level. Samples
restricted to workers 15-65 years old. Dependent variable refers to the log of the
rate of formal workers among total workers. The independent variable is a four
quarter lag of the treatment variable (presence of SP in that city). Regressions use
as weights total employment of the relevant demographic group. All regressions
include quarter-year and municipality �xed e¤ects. Sample includes 33 cities from
2001:1-2004:4. Control variables include the proportion of manufacturing workers
in the population, the proportion of college individuals in the population, and the
proportion of 15-24 years old in the population.
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Table 7
E¤ect of SP on Growth Rate of Formal Employment

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� 0.007 0.007 0.006 0.021 0.008 0.000

se [0.008] [0.010] [0.011] [0.018] [0.009] [0.022]

N 495 495 495 495 495 495

B. MALES

� 0.012 0.009 0.012 0.035 0.007 0.017

se [0.012] [0.012] [0.014] [0.020] [0.014] [0.024]

N 495 495 495 495 495 495

C. FEMALES

� 0.002 0.008 -0.001 -0.001 0.013 -0.041

se [0.015] [0.018] [0.026] [0.030] [0.012] [0.044]

N 495 495 495 495 495 495

Note: Robust standard errors with clustering at the municipality level. Samples
restricted to workers 15-65 years old. Dependent variable refers to the growth rate
of formal employment de�ned as the di¤erence in the log of the rate of formal
workers among total workers between period t and t-4. Regressions use as weights
total employment of the relevant demographic group. All regressions include
quarter-year and municipality �xed e¤ects. Sample includes 33 cities from
2001:2-2004:4. Control variables include the proportion of manufacturing workers
in the population, the proportion of college individuals in the population, and the
proportion of 15-24 years old in the population.
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Table 8
E¤ect of SP. Sample excludes government and agriculture.

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� -0.003 -0.010 -0.013 0.004 -0.005 0.010

se [0.010] [0.012] [0.014] [0.010] [0.012] [0.019]

N 528 528 528 528 528 528

B. MALES

� -0.005 -0.014 -0.012 0.008 -0.009 0.011

se [0.010] [0.011] [0.014] [0.012] [0.014] [0.014]

N 528 528 528 528 528 528

C. FEMALES

� 0.002 -0.002 -0.009 -0.003 0.004 0.001

se [0.0142] [0.021] [0.021] [0.017] [0.015] [0.042]

N 528 528 528 528 528 528

Note: Robust standard errors with clustering at the municipality level. Samples
restricted to workers 15-65 years old excluding workers in government and
agriculture. Dependent variable refers to the log of the rate of formal workers
among total workers. Regressions use as weights total employment of the relevant
demographic group. All regressions include quarter-year and municipality �xed
e¤ects. Sample includes 33 cities from 2001:1-2004:4. Control variables include the
proportion of manufacturing workers in the population, the proportion of college
individuals in the population, and the proportion of 15-24 years old in the
population.
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Table 9
E¤ect of SP. Sample excludes government, agriculture and non-salaried workers.

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� -0.005 -0.008 -0.010 0.011 -0.008 -0.001

se [0.007] [0.008] [0.011] [0.010] [0.008] [0.011]

N 528 528 528 528 528 528

B. MALES

� -0.004 -0.006 -0.004 0.007 -0.005 -0.005

se [0.008] [0.006] [0.007] [0.007] [0.007] [0.007]

N 528 528 528 528 528 528

C. FEMALES

� -0.005 -0.002 -0.006 0.004 -0.009 0.001

se [0.009] [0.007] [0.010] [0.010] [0.007] [0.015]

N 528 528 528 528 528 528

Note: Robust standard errors with clustering at the municipality level. Samples
restricted to workers 15-65 years old excluding workers in government and
agriculture. Dependent variable refers to the log of the rate of formal workers
among total workers. Regressions use as weights total employment of the relevant
demographic group. All regressions include quarter-year and municipality �xed
e¤ects. Sample includes 33 cities from 2001:1-2004:4. Control variables include the
proportion of manufacturing workers in the population, the proportion of college
individuals in the population, and the proportion of 15-24 years old in the
population.
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Table 10
E¤ect of SP on employment in small establishments

Establishments with less than

5 employees 10 employees 15 employees

A. Contemporaneous Treatment

� 0.003 0.003 -0.002

se [0.016] [0.015] [0.015]

N 528 528 528

B. Lagged Treatment

� 0.005 0.001 0.004

se [0.013] [0.012] [0.011]

N 528 528 528

C. Non-government and Non-agriculture

� 0.011 0.010 0.005

se [0.011] [0.011] [0.011]

N 528 528 528

Note: Robust standard errors with clustering at the municipality level. Samples
restricted to workers 15-65 years old. Dependent variable refers to the log of the
rate of workers in establishments of speci�ed size among total workers. Regressions
use as weights total employment. All regressions include quarter-year and
municipality �xed e¤ects. Sample includes 33 cities from 2001:1-2004:4. Control
variables include the proportion of manufacturing workers in the population, the
proportion of college individuals in the population, and the proportion of 15-24
years old in the population.
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Table 11
E¤ect of SP on Worker Switching from Formal Employment in 2002 to Informal in
2004

Controls No Controls

� 0.082 -0.316

se [3.342] [3.522]

N 2259 2259

Note: Robust standard errors with clustering at the municipality level. Coe¢ cients
and standard errors have been multiplied by 100. Samples restricted to individuals
15-65 years old who were employed in the formal sector in 2002. Dependent
variable is a dummy variable indicating employment in the informal sector in
2004. All regressions include year �xed e¤ects. Control variables include status in
the Oportunidades program, age, education, number of children under 6 in the
household, log of income, and health status in 2002.
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Table 12
E¤ect of Seguro Popular on Formal Employment in ENCELURB Sample

A. POPULATION

All Less HS Age 15-24 Age 25-44 Age 45-65

� 0.222 0.045 -0.067 -0.043 1.356

se [0.330] [0.387] [0.566] [0.434] [0.618]

N 86025 57456 25545 44808 15672

B. MALES

� -0.017 -0.139 -0.313 -0.470 1.523

se [0.547] [0.652] [0.890] [0.767] [1.149]

N 40125 26781 12627 20181 7317

C. FEMALES

� 0.422 0.200 0.212 0.268 1.210**

se [0.327] [0.393] [0.658] [0.423] [0.493]

N 45900 30675 12918 24627 8355

Note: Robust standard errors with clustering at the household level. Coe¢ cients
and standard errors have been multiplied by 100. Samples restricted to individuals
15-65 years old. Dependent variable is a dummy variable indicating employment in
the formal sector. All regressions include year and municipality �xed e¤ects and
individual random e¤ects. Control variables include status in the Oportunidades
program, age, number of children under 6 in the household, log of income, health
status, and treatment year.
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Table 13
E¤ect of Lagged Presence Seguro Popular on Formal Employment in ENCELURB
Sample

A. POPULATION

All Less HS Age 15-24 Age 25-44 Age 45-65

� 0.413 0.687 -0.523 0.71 1.084

se [0.388] [0.439] [0.678] [0.499] [0.738]

N 86025 57456 25545 44808 15672

B. MALES

� 0.512 0.735 -0.811 0.993 1.602

se [0.648] [0.757] [1.095] [0.883] [1.261]

N 40125 26781 12627 20181 7317

C. FEMALES

� 0.276 0.591 -0.300 0.439 0.490

se [0.356] [0.419] [0.681] [0.468] [0.735]

N 45900 30675 12918 24627 8355

Note: Robust standard errors with clustering at the household level. Coe¢ cients
and standard errors have been multiplied by 100. Samples restricted to individuals
15-65 years old. Dependent variable is a dummy variable indicating employment in
the formal sector. All regressions include year and municipality �xed e¤ects and
individual random e¤ects. Control variables include status in the Oportunidades
program, age, number of children under 6 in the household, log of income, health
status, and treatment year.
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Fig. 1. Total Number of Families A¢ liated with Seguro Popular 2002 �2007
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Note: Total Number of Families A¢ liated with SP in millions by quarter. Data
from Seguro Popular Administrative Records. Data available for regression
analysis only covers period 2002-2004.
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Fig. 2. Growth rate of GDP and the growth rate of Formal and Informal workers
over total employment between period t and t-4.
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Note: Growth rates between period t and t-4. Formal (Informal) Employment
growth de�ned as the di¤erence in the log of formal (informal) workers over total
workers between period t and t-4. GDP obtained from Statistical O¢ ce. Formal
(Informal) employment de�ned as workers with (out) Health Insurance coverage
either in IMSS or ISSSTE. Sample of workers restricted to workers 15-65 years old
with a valid wage. Balanced sample of municipalities (33) excluding Mexico City
for employment data. Formal (Informal) Employment growth de�ned as the
percent change in the rate of formal (informal) workers over total employment.
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Fig. 3. Share of Families Covered by Seguro Popular in ENE cities
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Note: Data from Seguro Popular Administrative Records and ENE. Number of
families in each metropolitan area is obtained through ENE. Balanced sample of
municipalities (33) excluding Mexico City. 2002 refers to all municipalities in ENE
that started treatment (SP) in year 2002. Later years are de�ned analogously.
Share of take-up is calculated as number of bene�ciaries (families) in treated
municipalities over total number of families (15-65). Treated Cities in 2002: San
Luis Potosi, Acapulco, Aguascalientes, Villahermosa, Tijuana, Culiacan,
Hermosillo, Campeche, Oaxaca, Zacatecas, Colima, Cancun and Pachuca. Cities
that started the treatment in 2003: Guadalajara, Tampico, Irapuato, Tlaxcala, La
Paz. Cities that started treatment in 2004: Puebla, Leon, Tuxtla Gutierrez,
Cuernavaca, Celaya. Cities with no treatment during 2002-2004: Monterrey,
Merida, Chihuahua, Veracruz, Morelia, Toluca, Durango, Tepic, Queretaro.
Saltillo is not included in these groups because administrative data report
bene�ciaries for the city in 2002 and no bene�ciaries after 2002. Although we use
Saltillo for regression analysis, the city is not included in the graphical analysis.
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Fig. 4. Share of Families covered by Seguro Popular in ENCELURB cities.
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Note: Data from Seguro Popular Administrative Records and 2000 Census.
Number of municipalities in sample by year treated: 21 in 2002, 18 in 2003, 24 in
2004, and 73 in 2005-2006 (Control), for 136 total municipalities in sample.
Employment analysis data only available from 2002 to 2004.
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Fig. 5. Proportion of Males Employed in the Formal Sector in aggregate city data.
Treatment and Control Cities.

.3
.3

4
.3

8
.4

2
.4

6
.5

.5
4

Fo
rm

al
 E

m
p 

M
al

e 
/ T

ot
al

 E
m

p 
M

al
e

2001q1 2002q1 2003q1 2004q1 2005q1
Period

Treated in 2002 Control
Treated in 2003

Note: Formal employment de�ned as workers with Health Insurance coverage
either in IMSS or ISSSTE. Sample of workers restricted to workers 15-65 years old
with a valid wage. Control refers to municipalities that did not receive SP in the
period 2001-2004. Treated in 2002 refers to the group of municipalities that
started to receive SP in 2002 and Treated in 2003 refers to the group of
municipalities that started to receive SP in 2003. SP Treatment is de�ned as
municipalities with more than 10 bene�ciary families.
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Fig. 6. Formal Employment Rate and E¤ect of SP.
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Note: Formal employment de�ned as workers with Health Insurance coverage
either in IMSS or ISSSTE. Sample of workers restricted to workers 15-65 years old
with a valid wage. Always treated refers to municipalities that started treatment
in 2002:1. Never treated refers to municipalities that did not receive SP in the
period 2001-2004. The second y-axis gives the normalized di¤erence based on
2001:4. Regression of formal employment rate on a treatment indicator for each
period as speci�ed in the text. Regression includes municipality and year-quarter
�xed e¤ects. Robust standard errors with clustering at the municipality level.
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Fig. 7. Evolution of SP bene�ciaries. Municipalities with the largest increase in
bene�ciaries and control cities.
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Note: High treatment cities refers to municipalities that started treatment in
2002:1 with the largest increases in enrollment during 2002-2004. Control refers to
municipalities that did not receive SP in the period 2001-2004 and that were
similar in terms of total employment in 2001 to treatment cities. High treatment
cities: Aguascalientes, Campeche, Colima, Oaxaca and Villahermosa. Control
cities: Durango, Morelia, Veracruz and Tepic.
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Fig. 8. E¤ect of SP. Municipalities with the largest increase in bene�ciaries and
control cities.
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Note: Formal employment de�ned as workers with health insurance coverage either
in IMSS or ISSSTE. Sample of workers restricted to male workers 15-65 years old
with a valid wage. High treatment cities refers to municipalities that started
treatment in 2002:1 with the largest increases in enrollment during 2002-2004.
Control refers to municipalities that did not receive SP in the period 2001-2004
and that were similar in terms of total employment in 2001 to treatment cities.
The second y-axis gives the normalized di¤erence based on 2001:4. The line in
second axis gives the mean di¤erence between treatment and control cities.
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Fig. 9. Share of bene�ciaries in the population for Cities always treated and never
treated during 2002-2004. Period 2005-2006.
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Note: Data from Seguro Popular Administrative Records and Statistical O¢ ce.
Number of families in each metropolitan area is obtained from Statistical O¢ ce.
Always treated refers to those municipalities that started treatment in 2002:1, and
never treated refers to municipalities that were not treated during 2002-2004.
Share of take-up is calculated as number of bene�ciaries (families) in treated
municipalities over total number of families (18-65).
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Fig. 10. Formal Employment Rate and E¤ect of SP. Period 2005-2006.
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Note: Formal employment de�ned as male workers with health insurance coverage
either in IMSS or ISSSTE. Sample of workers restricted to workers 15-65 years
old. Always treated refers to municipalities that started treatment in 2002:1.
Never treated refers to municipalities that did not receive SP in the period
2001-2004. The second y-axis gives the normalized di¤erence based on the mean
di¤erence between treated and never treated in 2005:1. The normalized di¤erence
refers to the mean di¤erence between treated and never treated with respect to
the mean di¤erence in 2005:1.
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Fig. 11. Share of bene�ciaries in the population for High SP Growth Cities and Low
SP Growth Cities 2005-2006.
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Note: Data from Seguro Popular Administrative Records and Statistical O¢ ce.
Number of families in each metropolitan area is obtained from Statistical O¢ ce.
High growth SP cities de�ned as those cities with more than 10 percentage point
increase in the share of take-up. Low growth SP cities de�ned as those cities with
less than 5 percentage point increase in the share of take-up and similar number of
workers as in High growth cities. Similar is de�ned using the Mahalanobis metric
in the working population of 2005:1. Share of take-up is calculated as number of
bene�ciaries (families) in treated municipalities over total number of families
(15-65). High SP cities are Leon, Guanajuato; Merida, Yucatan; Tepic, Nayarit;
Cuernavaca, Morelos. Low SP cities are San Luis Potosi, San Luis Potosi;
Chihuahua, Chihuahua; Tijuana, Baja California; Colima, Colima; Queretaro,
Queretaro; Pachuca, Hidalgo
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Fig. 12. Formal Employment Rate and E¤ect of SP. High SP Growth Cities and
Low SP Growth Cities 2005-2006.
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Formal employment de�ned as male workers with health insurance coverage either
in IMSS or ISSSTE. Sample of workers restricted to workers 15-65 years old. High
growth SP cities de�ned as those cities with more than 10 percentage point
increase in the share of take-up. Low growth SP cities de�ned as those cities with
less than 5 percentage point increase in the share of take-up and similar number of
workers as in High growth cities. Similar is de�ned using the Mahalanobis metric
in the working population of 2005:1. The second y-axis gives the normalized
di¤erence based on the mean di¤erence between treated and control in 2005:1.
The normalized di¤erence refers to the mean di¤erence between treated and
control with respect to the mean di¤erence in 2005:1. High SP cities are Leon,
Guanajuato; Merida, Yucatan; Tepic, Nayarit; Cuernavaca, Morelos. Low SP cities
are San Luis Potosi, San Luis Potosi; Chihuahua, Chihuahua; Tijuana, Baja
California; Colima, Colima; Queretaro, Queretaro; Pachuca, Hidalgo

54



Fig. 13. Change in Formal Employment and Change in SP take-up across cities.
Period 2005-2006.
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Note: Formal employment de�ned as male workers with health insurance coverage
either in IMSS or ISSSTE. Sample of workers restricted to workers 15-65 years
old. Y-axis refers to di¤erence in the proportion of formal workers between 2006:4
and 2005:1, the x-axis refers to the di¤erence in SP take-up between 2006:4 and
2005:1. Dashed line is a linear �t across cities.
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Fig. 14. Change in Formal Employment between 2005:1-2006:4 and SP take-up level
in 2006:4.
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Note: Formal employment de�ned as male workers with health insurance coverage
either in IMSS or ISSSTE. Sample of workers restricted to workers 15-65 years
old. Y-axis refers to di¤erence in the proportion of formal workers between 2006:4
and 2005:1, the x-axis refers to the level of SP take-up in 2006:4. Dashed line is a
linear �t across cities. Villahermosa, Tabasco is excluded given its large proportion
in the number of bene�ciaries with respect to population.
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A Tables
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Table A.1
E¤ect of SP. Dependent variable in levels. No Control Variables.

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� -0.060 -0.369 -0.386 0.139 -0.193 0.550

se [0.505] [0.558] [0.633] [0.876] [0.512] [0.733]

N 528 528 528 528 528 528

B. MALES

� -0.288 -0.664 -0.560 0.330 -0.512 0.648

se [0.421] [0.575] [0.656] [0.951] [0.571] [0.672]

N 528 528 528 528 528 528

C. FEMALES

� -0.029 0.080 -0.185 -0.227 0.297 -0.113

se [0.724] [0.788] [1.037] [1.051] [0.778] [1.226]

N 528 528 528 528 528 528

Note: Robust standard errors with clustering at the municipality level. Coe¢ cients
and standard errors have been multiplied by 100. Samples restricted to workers
15-65 years old. Dependent variable refers to the rate of formal workers among
total workers. Regressions use as weights total employment of the relevant
demographic group. All regressions include quarter-year and municipality �xed
e¤ects. Sample includes 33 cities from 2001:1-2004:4. No control variables.
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Table A.2
E¤ect of SP. Dependent variable in logs. No Control variables.

A. POPULATION

All Less College Less HS Age 15-24 Age 25-44 Age 45-65

� -0.002 -0.011 -0.014 0.003 -0.004 0.008

se [0.009] [0.011] [0.014] [0.016] [0.010] [0.020]

N 528 528 528 528 528 528

B. MALES

� -0.006 -0.017 -0.016 0.005 -0.010 0.009

se [0.009] [0.012] [0.015] [0.018] [0.012] [0.016]

N 528 528 528 528 528 528

C. FEMALES

� 0.005 0.002 -0.005 -0.001 0.007 -0.005

se [0.014] [0.015] [0.022] [0.019] [0.014] [0.037]

N 528 528 528 528 528 528

Note: Robust standard errors with clustering at the municipality level. Coe¢ cients
and standard errors have been multiplied by 100. Samples restricted to workers
15-65 years old. Dependent variable refers to the rate of formal workers among
total workers. Regressions use as weights total employment of the relevant
demographic group. All regressions include quarter-year and municipality �xed
e¤ects. Sample includes 33 cities from 2001:1-2004:4. No control variables.
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Table A.3
E¤ect of Seguro Popular on Formal Employment in ENCELURB Sample with No
Controls

A. POPULATION

All Less HS Age 15-24 Age 25-44 Age 45-65

� 0.354 0.24 0.413 0.139 0.651

se [0.218] [0.257] [0.363] [0.295] [0.418]

N 86025 57456 25545 44808 15672

B. MALES

� 0.342 0.456 0.946* -0.278 0.831

se [0.364] [0.434] [0.565] [0.520] [0.768]

N 40125 26781 12627 20181 7317

C. FEMALES

� 0.311 -0.022 -0.115 0.447 0.356

se [0.215] [0.258] [0.413] [0.289] [0.339]

N 45900 30675 12918 24627 8355

Note: Robust standard errors with clustering at the household level. Coe¢ cients
and standard errors have been multiplied by 100. Samples restricted to individuals
15-65 years old. Dependent variable is a dummy variable indicating employment in
the formal sector. All regressions include year and municipality �xed e¤ects and
individual random e¤ects.
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B Figures
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Fig. B.1. Evolution of Share of SP Bene�ciaries in the population. 2002-2004.
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Note: SP Treatment is de�ned as municipalities with more than 10 bene�ciary
families. ACA: Acapulco, AGS: Aguascalientes, CAMP: Campeche, CANC:
Cancun, CEL: Celaya, CHIH: Chihuahua, COL: Colima, CUER: Cuernavaca,
CUL: Culiacan, DUR: Durango, GDL: Guadalajara, HER: Hermosillo, IRAP:
Irapuato, LEO: Leon, MER: Merida, MOR: Morelia, MTY: Monterrey, OAX:
Oaxaca, PACH: Pacuca, PAZ: La Paz, PUE: Puebla, QRO: Queretaro, SAL:
Saltillo, SLP: San Luis Potosi, TAMP: Tampico, TEP: Tepic, TIJ: Tijuana, TLAX:
Tlaxcala, TOL: Toluca, TUX: Tuxtla Gutierrez, VER: Veracruz, ZAC: Zacatecas.
Villahermosa not included because the share of bene�ciaries is close to 50 percent.

62



Fig. B.2. Proportion of workers in formal sector in total population.
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Note: Formal employment de�ned as workers with health insurance coverage
either in IMSS or ISSSTE. Sample of workers restricted to workers 16-65 years old
with a valid wage. Balanced sample of municipalities (33) excluding Mexico City.
Total population by municipality obtained from ENE. Control refers to
municipalities that did not receive SP in the period 2001-2004. Treated in 2002
refers to the group of municipalities that started to receive SP in 2002 and Treated
in 2003 refers to the group of municipalities that started to receive SP in 2003. SP
Treatment is de�ned as municipalities with more than 10 bene�ciary families.
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Fig. B.3. Proportion of workers in the Informal sector in total population.
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Note: Informal employment de�ned as workers without health insurance coverage
either in IMSS or ISSSTE. Sample of workers restricted to workers 16-65 years old
with a valid wage. Balanced sample of municipalities (33) excluding Mexico City.
Total population by municipality obtained from ENE. Control refers to
municipalities that did not receive SP in the period 2001-2004. Treated in 2002
refers to the group of municipalities that started to receive SP in 2002 and Treated
in 2003 refers to the group of municipalities that started to receive SP in 2003. SP
Treatment is de�ned as municipalities with more than 10 bene�ciary families.
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