ull I I Institute for
Fiscal Studies

Who benefits from free
health insurance: evidence
from Mexico




Who Benefits From Free Health Insurance: Evidence
from Mexico

Gabriella Conti* Rita Ginja?

November 1, 2017

Abstract

We present the first comprehensive evidence on the health impacts of the introduction and
expansion of a large non-contributory health insurance program in Mexico, the Seguro Popu-
lar (SP). SP provided access to health services without co-pays to individuals with no Social
Security protection. To identify the impacts of the program we use its staggered rollout across
municipalities between 2002 and 2010. Our intent-to-treat estimates show that SP reduced
infant mortality by 10% in poor municipalities. We are unable to detect program impacts on
mortality for children ages 1-4, adults or elderly. The decline in infant mortality is driven
by reductions in deaths due to perinatal conditions, congenital malformations, diarrhea and
respiratory infections. Also in poor municipalities, the introduction of SP is associated with
an immediate 7% increase in obstetric-related hospital admissions and with a 6% increase in
hospital admissions due to diarrhea and respiratory infections among infants. The decline in
infant mortality attributed to SP closes 84% of the gap in infant mortality rates between poor
and rich Mexican municipalities.
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1 Introduction

In recent years, many countries have moved towards universal health coverage with various de-
grees of success (Boerma et al., 2014; Reich and Evans, 2016; WHO, 2015). In particular, many
developing nations in Latin America and elsewhere (Atun et al., 2015) have increased the funding
for public health insurance programs like the Mexican Seguro Popular (hereafter, SP), which we
study in this paper. Economists from 44 countries have recently signed a call on global policy
makers to prioritize a pro-poor pathway to universal health coverage as an essential pillar of de-
velopment (Summers, 2015). The relevance of this type of policies is unprecedented especially
for those countries, like Mexico, which are undergoing a rapid epidemiological transition, with
the burden of disease shifting from infectious towards metabolic conditions, such as obesity and
diabetes. SP, with its comprehensive package of both preventive and curative interventions pro-
viding a “continuum of care”, constitutes an important attempt to meet the complex health needs
emerging in such epidemiological landscapes.! Are these policies an effective mean to improve
the health of the population? If so, why and for whom? In this paper we address these questions
in the context of the recent Mexican experience.

The Seguro Popular is an ambitious non-contributory health insurance program for unpro-
tected individuals in Mexico. Given that the eligibility requirement for SP is the lack of access
to employment-based health insurance, half of the country’s population was to be enrolled. The
Ministry of Health (or Secretaria de la Salud, SSA) introduced the program as a pilot in 2002
with the aim of transforming the existing health services into a national health insurance system.
Individuals affiliated to SP are guaranteed access to a comprehensive package of health services
without co-payments, within a dedicated network of hospitals and health centers, which are run
by the Ministry of Health. In exchange, affiliated individuals are required to pay a subsidized
premium; in practice, nearly all affiliates are exempted from it.

Our identification strategy exploits the staggered rollout of Seguro Popular across all munici-

I'This is in contrast with other health insurance schemes recently introduced in countries at a similar stage of the
epidemiological transition, such as the Indian RSBY (Rashtriya Swasthya Bima Yojna), which is restricted to hospital
services (secondary and/or tertiary care), i.e. it excludes primary care.
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palities in Mexico, between 2002 and 2010. Our paper is the first to study the health impact health
of SP using the large set of administrative data available in the country, namely the administrative
data on deaths, the universe of admissions to public hospitals and the registries of human and phys-
ical resources of all public medical units in Mexico. Combining mortality and hospitalization data
sets allows to pin down the mechanisms behind the health impacts found. We also use for the first
time the microdata on all households affiliated to SP, which allows us to characterize individuals
enrolled at different points in time of the expansion of the program, and to relate the characteristics
of early entrants to the impacts found. Additionally, all the data sets we use cover several years,
since before the introduction of SP (in 2002), up to until the program had reached full coverage
(2012).

We study the program impacts on mortality across all age groups, but we only find a reduction
on mortality among infants residing in poor municipalities in Mexico.? Reduction of child mortal-
ity (using the infant mortality as an indicator) and improvement of maternal health are two of the
eight Millennium Development Goals, and, since its introduction, SP offered generous coverage
for conditions prevalent among poor children below the age of five and prenatal care and deliveries
in hospital. We perform our analysis by the poverty status before the introduction of the program,
since we expect larger gains from the reform for poorer municipalities with higher mortality rates.
Our main finding is that the introduction of SP reduced infant mortality by 10% in poor munici-

palities, which corresponds to 1.55 deaths per 1000 livebirths. The impact is detected three years

2 A municipality is defined poor by the Mexican authorities if the 2000 marginalization index is high or very high,
as opposed to very low, low or medium. About half of the municipalities in Mexico are poor and these municipalities
are defined as priority in the launch of social programs (for example, the Progresa-Oportunidades; see CONAPO
(2001)). The marginalization index is used in the planning process and in the allocation of budgetary resources of
federal and state governments to public policies aimed at improving the living conditions of the most disadvantaged
population. The index is the first principal component extracted using principal component analysis on the information
collected in the 2000 CENSUS in four areas: lack of access to education, inadequate housing, insufficient income and
residence in small localities. Within the four broader areas, nine indicators are used to construct the index for a given
geographic area: (1) percentage of population living in homes without piped water, (2) percentage of population in
dwellings without sewage or sanitation for exclusive use of the house, (3) percentage of population living in housing
with earthen floor, (4) percentage of population living in homes without electricity, (5) percentage of population in
housing with some level of overcrowding, (6) percentage of employed population with income of up to two minimum
wages, (7) percentage of the population aged 15 or over who are illiterate; (8) percentage of population aged 15 years
or more without full primary education, (9) percentage of population living in localities with less than 5,000 inhabitants
(ie, rural localities).



after the implementation of SP in a municipality and this decrease in infant mortality closes 84%
of the baseline gap in infant mortality rates between poor and rich municipalities. The reduction
in infant deaths can be attributed to three types of medical conditions. First, it is associated with a
reduction in deaths due to preventable and communicable conditions, mainly intestinal and respi-
ratory infections; 59% of the deaths due to these conditions were immediately covered by SP when
introduced in 2002. Second, the reduction in IMR is due to a reduction in deaths associated with
perinatal conditions, namely respiratory disorders or infections specific to the perinatal period, and
congenital malformations (in particular, congenital cardiac malformations). These medical condi-
tions can be associated either with unassisted deliveries or with congenital defects which, without
immediate care by skilled medical personnel, would have led to the death of the newborn.

We then examine potential mechanisms through which SP reduced infant mortality, by investi-
gating the role played by demand and supply of health services. We show that upon the introduction
of SP there is an immediate 10% increase in deliveries in SSA hospitals and the effect becomes
stronger with exposure to the program, reaching 14% three or more years after its implementation
in a municipality. We show that these are births which would have otherwise occurred outside the
health system, and not additional births due to an increase in fertility. We also find an immediate
increase in other obstetric-related admissions, and a 7% increase in hospital admissions for infants,
mainly due to diarrhea and respiratory infections. Finally, we are unable to detect any impact of
SP on mortality at ages 1-4, 20-59 and among elderly (ie, 60 or over).

We provide different pieces of evidence that the main identification assumption is likely to
hold. First, we show through graphical analysis that municipalities that launched SP in different
years were not in differential mortality trends prior the introduction of SP. Second, we use a flexible
time-to-event specification which has the double benefit of allowing to explicitly understand the
dynamics of program impacts and to test whether there was a significant differential change in
mortality prior to the launch of SP. Finally, our estimates are robust to a battery of alternative
specifications, namely to including state-year trends, state-year fixed effects, municipality trends

in pre-program characteristics and pre-SP municipality linear trends.



Our paper provides several contributions. First, we contribute to the literature on the effects of
health insurance expansions for low SES individuals (as are the uninsured in developing countries),
so our findings are also relevant for the undergoing (or attempted) reforms in developed countries
like US.? In the case of Mexico, no previous paper has comprehensively examined the impact of SP
on health outcomes, utilization of medical services and supply of health care, using the rich array of
data we exploit here. The evidence to date is mixed and limited in both its temporal and geographic
scope. Thus, the jury is still out about the SP impacts on health, and there is still no understanding
about the timing and the mechanisms underlying the observed effects. Furthermore, ours is the
only paper to date which exploits the quasi-exogenous variation arising from the staggered rollout
of the program across all municipalities in the country, constructed directly from registry data on
millions of beneficiaries with exact affiliation date. Given the substantial degree of heterogeneity
which exists among municipalities in Mexico, results based on a subsample of them might provide
a misleading picture of the impacts of the program at the national level. Second, we add to the
growing interdisciplinary literature on intervening in early childhood to promote health across the
lifecourse (see e.g. Conti and Heckman (2013) and Currie and Rossin-Slater (2015)).

The paper proceeds as follows. Section 2 reviews the pertinent literature, and Section 3 presents
the institutional background and the main features of the program. Section 4 describes the data
used and Section 5 details the empirical strategy. The results are presented in Section 6. Section 7

concludes.

2 Related Literature

While economic theory provides unambiguous predictions about the effects free or subsidized of
health insurance on the demand for medical care, whether it has any effects on health is still a

fundamental and debated question, especially in less developed countries, where the evidence is

3Contrary to the Mexican experience, in the United States universal health coverage has not been reached yet,
despite the remarkable progress obtained with the Affordable Care Act (ACA): affordable care insurance is still out of
reach for many, in particular poor individuals, minorities and unemployed (Gostin et al., 2015) — all categories which
have been covered by Seguro Popular.



scarcer. We start by summarizing the evidence from health insurance expansions in developed
countries, and then we provide more detailed evidence from low and middle income countries,

with a setting similar to the Mexican one.

Health insurance in developed countries Most of the evidence on developed countries comes
from the United States, where two major health insurance experiments have taken place. The
first evidence, from the RAND Health Insurance Experiment, showed that free care (vs. 95%
co-pay) increases the likelihood of any annual usage of health care by almost 20p.p. (86.7% vs.
68%) (Manning et al., 1987); however, it has limited impacts on health, with the exception of
few conditions, such as hypertension (Newhouse, 1993). More recent evidence from the 2008
Medicaid expansion in Oregon has shown that access to subsidized care for the poor is associ-
ated with higher health care utilization, lower out-of-pocket expenditures and debt, increased E.R.
use (Taubman et al., 2014), higher probability of diagnosis and treatment of diabetes, better self-
reported physical and mental health (Finkelstein et al., 2012), and lower probability of diagnosis
of depression (Baicker et al., 2013). In their comprehensive review, Levy and Meltzer (2008) con-
clude that health insurance is effective mostly for the poorest and most vulnerable individuals. For
example, increased eligibility for free health insurance through Medicaid led to improvements in

infant mortality (Currie and Gruber, 1996b,a).

Health insurance in less developed countries As mentioned in the introduction, many less
developed countries have increased the funding for public health insurance programs over the last
decade. Here we review the evidence on these recent expansions, and how SP relates to them.
Chile and Brazil both undertook health reforms in the 1980s. Chile introduced a dual sys-
tem in 1981, which requires workers and retirees to affiliate with either the National Health
Fund (FONASA), or with private health insurance institutions (ISAPRES). The public system,
FONASA, is a universal health plan that resembles SP and it suffers from long waiting times, poor
quality and shortage of specialists (Savedoff and Smith, 2011). Despite these issues, Bitran, Esco-

bar and Gassibe (2010) find that the program increased access and coverage, and reduced hospital



case-fatality rate for some diseases, such as hypertension, diabetes and depression.

Brazil created the Unified Health System (Sistema Unico de Saiide) in 1988. This is a publicly
funded health care system serving more than 80% of the population (Paim and Macinko, 2011),
which has also been associated with long waiting times and physicians shortages (Harmeling,
1999). The anchor of the system is the Family Health Program (Programa Saiide de Familia),
which was adopted in 1994 with the goal to promote and provide primary care services through the
use of professional health care teams which intervene directly at the family level. As in the Mexican
Seguro Popular, enrolment in the program is voluntary. Each team is based in a local health facility
and consists of one GP, one nurse, two nursing assistants, and up to 12 community agents (an agent
per max 750 individuals). This team-based outreach is unlike the Seguro Popular. The main goal
was to re-structure the system and to expand outpatient care, replacing hospital care for simpler
conditions and increasing referral for the complex ones. Evaluations of the program have used
a differences-in-differences approach relying on the rollout of the Family Health Program across
Brazilian municipalities. The Family Health Program has been consistently associated with a
reduction in infant mortality (Macinko, Guanais and de Fatima Marinho de Souza, 2005; Aquino,
de Oliveira and Barreto, 2009; Bhalotra, Rocha and Soares, 2016), and in maternal mortality and
with an increase in prenatal care (Bhalotra, Rocha and Soares, 2016).

Colombia introduced the Regimen Subsidiado (Subsidized Regime) in 1993 which fully subsi-
dized the poor to purchase insurance from private, government-approved insurers. As the Seguro
Popular in Mexico, the Regimen Subsidiado provided a package of health services for pregnant
women, which included prenatal care, delivery care, cesarean delivery, special care for women
with high-risk pregnancies, a package of medicines, vitamins, and nutritional supplements. Since
eligibility to the program is based on an index of wealth, Miller, Pinto and Vera-Hernndez (2013)
compare those just eligible and those just ineligible to the Regimen Subsidiado in a regression dis-
continuity design setup. They find that the program was successful in protecting from financial
risk, increasing the use of preventive services, and improving health. Adopting a similar strategy

and using administrative data for a single urban municipality, Camacho and Conover (2013) find



that it also reduced the incidence of low birth weight.

Lastly, Peru underwent a public health insurance expansion in 2001, with the introduction of
the Seguro Integral de Salud (Comprehensive Health Insurance). The program is similar to the
Seguro Popular in the type of coverage offered without co-payments, or similar fees. Unlike in
Mexico, but like in Colombia, eligibility is based on the index of wealth, which Bernal, Carpio
and Klein (2017) explore using survey data in a regression discontinuity design as in Camacho and
Conover (2013) and Miller, Pinto and Vera-Hernndez (2013). They find that the Seguro Integral de
Salud is associated to a decrease in out-of-pocket health expenditures, increase in visits to doctors,
prescription of medicines and diagnostic testing, but no impacts on the use of preventive care, with
the exception of women in fertile age.

Outside Latin America, the most relevant evidence to our study comes from the health reforms
in Thailand and in Turkey. In 2001, Thailand introduced the ”30 Baht”, which increased funding
available to hospitals to care for the poor and reduced the co-pays to 30 Baht. Gruber, Hendren
and Townsend (2014) and Limwattananon et al. (2015), use a differences-in-differences approach
comparing the change in outcomes for provinces with differential pre-reform health insurance
coverage. They find an increase in health care use and a reduction in postneonatal mortality (Gru-
ber, Hendren and Townsend, 2014) and out-of-pocket medical expenditure (Limwattananon et al.,
2015). Finally, Turkey launched in 2005 the Family Medicine Program, which up to 2010 grad-
ually expanded to all 81 provinces in the country. The program assigns a GP to each citizen, and
primary care services are offered free of charge in health centers. The doctors recruited under the
scheme have to comply with performance requirements in maternal and child health. Cesur et al.
(2017) use the rollout of the program across provinces in a differences-in-differences framework
and find that it reduced mortality among infants, children 1-4 years old and elderly.

While the recent evidence reviewed about has significantly expanded our knowledge on health
insurance in less developed countries, we are able to further contribute to it. Relative to all the
papers above, we are able to explore richer data on mortality (which includes information on causes

of death) and also on hospitalizations, in addition to study the determinants of local implementation



of the program.

We now turn to the evidence on Mexico. To date, a large part of the SP literature has focused
on the labor market impacts, to examine evidence of a potential distortion of workers’ incentives
to switch from formal work arrangements, which provided health insurance coverage before SP, to
informal jobs. The evidence on this issue is mixed: some studies do not find any impact (Gallardo-
Garcia, 2006; Barros, 2008), while others find relatively small increases in the share of informal
workers among the less educated and those with children (Aterido and Pages, n.d.; Azuara and
Marinescu, 2013; Bosch and Campos-Vazquez, 2014; del Valle, 2014). The differences in the
impacts do not seem driven by the identification strategy employed, but rather by the period studied
- with smaller effects found in studies that have examined the earlier period. Typically, these studies
use small subsamples of the more than 2400 municipalities in the country (for example, Azuara
and Marinescu (2013) and Conti, Ginja and Narita (2017) rely on the Mexican labor force survey
and use, respectively, 350 and 600 municipalities, whereas Bosch and Campos-Vazquez (2014) use
data for 1395 municipalities).

The literature on the health impacts of SP is more recent, but vast, and we summarize it in
table B.1 in Appendix. For each paper listed in the table we include the data set used, the period of
analysis covered, the identification strategy adopted, and the findings. Here we summarize the main
findings of the various studies. King et al. (2009), Barros (2008) and Grogger et al. (2015) focus
on out-of-pocket expenditures, and unanimously show that SP has been effective in substantially
reducing them. The existing studies of the impacts of SP on health care use and health present,
instead, mixed results. Sosa-Rubi, Galrraga and Harris (2009) find an increased use of prenatal
care among those affiliated to SP, while King et al. (2009) and Barros (2008) find no effect on
the population at large. Bernal and Grogger (2013a) and Bernal and Grogger (2013b) merge
the experimental data from King et al. (2009) with the administrative data on the discharges from
hospitals run by the SSA, and find an increase in obstetric-related hospital visits — mostly births that
would have taken place outside the health system in the absence of SP. Knox (2015) uses a panel

of urban municipalities (created to evaluate the expansion of Oportunidades to urban areas) and



finds an increase in the use of health services provided by SP among the poorest urban population.
Finally, Barros (2008), Knox (2015) and King et al. (2009) are unable to detect any health impact
of SP, using experimental or survey data. Pfutze (2014) uses the 2010 Census and finds that SP led
to a reduction in infant mortality by 5 deaths per 1,000 livebirths. Although the data used covers the
whole country, the paper restricts the analysis to births which could have occurred between 2004
and 2009, using recall information collected in the decennial Census about all births to women 12
years or older. Using a similar strategy in the 2009 Demographic Survey, Pfutze (2015) finds that
SP decreased the likelihood of miscarriages among women pregnant between 2004 and 2008.

In summary, the evidence available to date has provided a fragmented and partial picture of
the health impacts of SP. Of the 17 papers listed in table B.1 no study has used data from before
the introduction of the program in 2002 and up to after its full rollout (ie, after 2010), which
would allow understanding the dynamics of treatment effects; no paper has used variation from
all municipalities in country, which is needed to study the characteristics of the municipalities
launching the program in different years; finally — and somewhat surprisingly — no paper so far
has used the administrative records on mortality. Instead, the current literature provides a partial
picture of the possible health impacts of SP due to a number of issues. First, part of the evidence
draws on the experimental data of King et al. (2009), which is based on 100 health clusters in 7
(of the 32) states (Spenkuch, 2012; Bernal and Grogger, 2013a,b; Grogger et al., 2015). Besides
the limited geographic analysis, the experiment includes a baseline survey collected in 2005 and
a 10-months follow-up, which is too short to learn about the program maturity. Second, except
from Pfutze (2014) and Pfutze (2015), none of the other papers is able to study medium- or long-
run effects of the SP. Third, most papers rely on survey data, which cover just a few hundreds
of the municipalities in the country (Gakidou et al., 2006; Scott, 2006; Gallardo-Garcia, 2006;
Sosa-Rubi, Galrraga and Harris, 2009; Harris and Sosa-Rubi, 2009; Hernandez-Torres et al., 2008;
Barros, 2008; Knox, 2015; Pfutze, 2015; Turrini et al., 2015). Our work overcomes all of the

limitations of previous studies.
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3 Background

The Health Care System before Seguro Popular Before SP, health care in Mexico was charac-
terized by a two-tiered system. About half of the population was covered through a contributory
system (still in place today) guaranteed by the Social Security Institutions: the Mexican Social Se-
curity Institute (Instituto Mexicano del Seguro Social, IMSS), covering the private sector workers;
the Institute for Social Security and Services for State Workers (Instituto de Seguridad y Servi-
cios Sociales de los Trabajadores del Estado, ISSSTE), covering the civil servants; and Mexican
Petroleums (Petroleos Mexicanos, PEMEX), covering the employees in the oil industries. Health
coverage was provided by these institutions in public hospitals; however, individuals could also
pay for care in private hospitals, or buy private health insurance. In 2000, IMSS covered 40%, and
ISSSTE 7% of the population, respectively (Frenk et al., 2006).

Health care was also available to the poor through two programs. The first one was the Cov-
erage Expansion Program (Programa de Ampliacion de Copertura, PAC), which started in 1996
and consisted of health brigades visiting the more rural and marginalized areas of the country. The
other program was the Program for Education, Health and Nutrition (Programa de Educacion,
Salud y Alimentacion, Progresa), that was launched in 1997 in rural areas as the main anti-poverty
program in Mexico, and renamed Oportunidades and expanded to urban areas in 2002.*

The uninsured population not covered by PAC or Progresa could seek health care either in
public health units run by the Ministry of Health (Secretaria de Salud, SSA) or in private ones. In
both cases, payment was at the point of use and patients had to buy their own medications. Hence,
in 2000, approximately 50% of health expenditures was classified as “out-of-pocket expenses”
(Frenk et al., 2009), and 50% of the Mexican population - about 50 million individuals - had no

guaranteed health insurance coverage.

4Progresa has a health component: the beneficiaries receive free of charge the Guaranteed Basic Health Package
(Paquete Bdsico Garantizado de Salud), which covers a set of age-specific interventions, including the monitoring
of the nutrition of children and pregnant women through monthly consultations. Information on preventive health
behaviors is provided through community workshops, and emergency services are secured by the Ministry of Health,
IMSS-Oportunidades (the dedicated network of medical units for families enrolled in the program) and other state insti-
tutions. See http://www.normateca.sedesol.gob.mx/es/NORMATECA/Historicas (accessed May
10th 2015).

11


http://www.normateca.sedesol.gob.mx/es/NORMATECA/Historicas

The Implementation of Seguro Popular SP was launched as a pilot program in 2002 in 26
municipalities (in 5 states: Campeche, Tabasco, Jalisco, Aguascalientes, Colima) under the name
Health for All (Salud para Todos). During 2002, 15 additional states® implemented the program,
by agreeing with the federal government to provide the health services covered by SP. By the end
of the pilot phase, on 31st December 2003, six additional states® had joined. The System of Social
Protection in Health (Sistema de Proteccion Social en Salud, SPSS) was officially introduced on
January 1st 2004 to extend health coverage and financial protection to the eligible population. The
expansion prioritized states with: (1) low social security coverage; (2) large number of uninsured
in the first six deciles of income; (3) ability to provide the services covered by the program; (4)
potential demand for enrollment; (5) explicit request of the state; and (6) existence of sufficient
budget for the program. In 2004, three more states introduced the program (Nayarit, Nuevo Leon

and Querétaro). The last three states (Chihuahua, Distrito Federal and Durango) joined SP in 2005.

Eligibility and Enrolment Individuals who are not beneficiaries of social security institutions
are eligible to enroll in SP. Enrollment in the program is voluntary, and is granted upon compliance
with simple requirements. The requirements are: proof of residence in the Mexican territory; lack
of health insurance, ascertained with self-declaration; and possession of the individual ID. The
basic unit of protection is the household. Within ten years since the piloting of SP, by April 2012,
98% of the Mexican population was covered by some health insurance (Knaul et al., 2006). The
main reasons for affiliation in SP were access to free medicines and to primary care at reduced

costs (Nigenda, 2009).

Funding Before 2004, the public health expenditure on the insured was twice that on the unin-
sured, but the gap was substantially closed after 2004 (see figure A.1 in Appendix). Hence, the
program seems to have been successful in accomplishing one of its goals, that of redistributing

resources from the insured to the uninsured. As a non-contributory health insurance system SP is

5Baja California, Chiapas, Coahuila, Guanajuato, Guerrero, Hidalgo, Mexico, Morelos, Oaxaca, Quintana Roo,
San Luis Potosi, Sinaloa, Sonora, Tamaulipas and Zacatecas.
6Baja California Sur, Michoacan, Puebla, Tlaxcala, Veracruz and Yucatan.
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funded by revenues from general taxes, on the basis of a tripartite structure similar to that adopted
by the two major social insurance agencies in Mexico, IMSS and ISSSTE. More precisely, it is

funded by contributions from the federal government, the states, and the families.’

Coverage of Health Services Once a family is enrolled in SP, it is assigned a health center
(which, in turn, is associated to a general hospital) and a family doctor for primary care, and it has
access to a package of health services. The number of interventions covered increased yearly, from
78 in 2002 to 284 in 2012, as listed in a ‘Catalogue of Health Services’ (since 2006 called Catalogo
Universal de Servicios de Salud, CAUSES) which is revised annually (Knaul et al., 2006).

A wide range of services are included, from prevention, family planning, prenatal, obstetric
and perinatal care, to ambulatory, emergency and hospital care, including surgery. The bulk of
the services covered since 2002 are preventive age-specific interventions. For children under five
years of age, SP covers vaccinations, comprehensive physical check-ups (including measurement
of height and weight, and nutritional advice for parents), and diagnosis and treatment (e.g. up to
seven days of medicines) of acute intestinal and respiratory infections. The package of services for
this age group underwent a further expansion in 2006 with the introduction of Health Insurance for
a New Generation (Seguro Medico para una Nueva Generacion, SMNG).

Prenatal care is also covered and it is delivered in health centers including five medical check-
ups during a normal pregnancy (during the first 12 weeks and at the following four periods: weeks
22-24, 27-29, 33-37, 38-40). In addition to the provision of acid folic, a set of laboratory tests
should be performed during the medical check-ups: blood and urine tests, VDRL test (screening
test for syphilis), blood type and HIV test for women at potential risk. Diagnoses associated with
high risk pregnancies, such as obesity, eclampsia, diabetes, placenta previa, and growth retardation
are referred to specialist care (CNPSS, 2002, 2004). Covered services include also normal deliv-

ery, puerperium and perinatal care of the newborn, metabolic screening of the newborn to detect

"The family contribution was based on the position of the average household income in the national income
distribution. In 2010, 96.1% of the enrolled families were exempted from paying the family contribution, on the
basis of their low socioeconomic status; in practice, very few households ever contributed at all (Bonilla-Chacin and
Aguilera, 2013).
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phenylketonuria and congenital hypothyroidism, and treatment of congenital hypothyroidism.

For adults 20-59 years of age, the coverage included vaccinations, and regular check-ups every
three years after the age of 40. Among those over 60, it included medical checks-up with blood
tests for cholesterol and lipids detection every three years, annual checks for hypertension, and
regular cervical cystology and mammography every other year up to age 69.%

The services are delivered in the hospitals and clinics run by the Ministry of Health, which has

a completely separate network from that of the contributory systems.

Supply of Health Care One of the main objectives of the health reform was to increase in-
vestment in health care infrastructure and to achieve a more equitable distribution of health care
resources. In addition, medical facilities could only enter in the SP network upon receiving ac-
creditation, which was granted only if the required resources to provide the covered interventions
were in place (Frenk et al., 2009). Coherently with this objective, the proportion of the Ministry
of Health budget devoted to investment in health infrastructure increased from 3.8% in 2000 to
9.1% in 2006, with the construction of 2,284 outpatient clinics and 262 (community, general and
specialized) hospitals between 2001 and 2006 (see Table B.2 in the Appendix);’ as a consequence,
the number of municipalities covered by each hospital declined from an average of 7 in 2000 to
an average of 5 in 2010.'"° As a result, the gap between individuals covered and not by Social
Security was reduced in terms of the availability of general and specialist doctors, nurses and beds
(see Knaul et al. (2012) and Table B.3 in the Appendix, which shows a bigger increase in medical
personnel in SSA than non-SSA units). Further redistribution was achieved by prioritizing the re-

sources in poor municipalities: Table B.4 in the Appendix shows a bigger growth in the number of

8The prevalence of medical conditions covered by SP was used as a guide to choose the four age groups studied
in this paper (infants, children 1-4, adults 20-59 and elderly 60+). We do not focus on mortality among adolescents
due to the low prevalence of covered conditions.

°In the public sector as a whole, 1,054 outpatient clinics and 124 general hospitals were built in the same period
(Frenk et al., 2009).

19Source: own calculations based on the Health Ministry discharges data. Table B.2 in the Appendix shows that
there was an increase in the total number of medical units under the SSA umbrella by about 21%, from 11,824 in 2001
to 14,374 in 2010. The increase in the number of units varied by type, with an increase by about 20% in the number
of outpatient units, and by about 60% in the number of inpatient units. This latter increase was mainly driven by the
community hospitals (hospitales integrales/comunitarios).
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hospitals and beds in poor than in rich municipalities.

4 Data

We combine rich administrative and survey data to provide complementary evidence on the health

impacts of SP and the mechanisms through which they occurred.

Administrative Data We use seven administrative data sources. First, for this project, we were
granted access to the registry of all families with a valid enrolment in Seguro Popular by December
31°* of each year, since 2002 until 2010, which is called the Padrén. This is the key source used by
the Federal Government and the States to decide the amount of funds to allocate to the program.
In addition to the exact affiliation date, the Padron contains information on the demographic and
socioeconomic characteristics of the enrolled families, on their address of residence, and on the
identifiers of the health center and of the general hospital assigned at the time of enrolment. The
exact date of affiliation of each family is used to construct the treatment indicator: the date of
implementation of the program at the level of the municipality. For the years 2002 and 2003 (in
which the program ran as a pilot), only information on the date of enrolment and on the state of
residence was recorded. Since each family has a unique identifier, we have been able to identify the
exact date of implementation of SP in a given municipality by backtracking the relevant informa-
tion from the subsequent years. We then have confirmed the accuracy of the implementation date
obtained with this procedure by cross-checking it against the official list of municipalities which
adopted SP in the pilot period.

Second, to analyze the impact on mortality we use the death certificates for the whole coun-
try between 1998 and 2012. The data contains information on the date, place and cause of death
(ICD10 classification), its registration date, and on the date of birth, gender, type of health in-
surance and residence of the deceased. We use this data to construct municipality-year counts of

deaths by age group (infants less than 1, children 1-4, adults 20-59 and 60+).!!

""We downloaded the data from the Direccion General de Informacion en Salud, National Information Sys-
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Third, we use administrative data on births between 1998 and 2012. This data includes in-
formation on the exact date of birth, gender, status of the baby at birth (ie, born alive or not),
municipality of birth and municipality of residence of the mother, whether the birth took place in
hospital or not (but no information about the type of insurance coverage or the entity managing
the hospital), and age of the mother.!? This data is used to construct annual counts of live births
per municipality-year, which are used to study the impact of SP on fertility and to compute the
infant mortality rate (ie, the number of deaths before age 1 per 1,000 live births). For individuals
older than 1, we construct the age adjusted mortality rate by age group (that is, 1-4, 20-59 and
60+) dividing the deaths counts by the population in each age group in that municipality in a given
year.!'?

Fourth, we use two data sources on hospital discharges. The first is the administrative data
with the information from discharges from any public hospital in Mexico, which is available for
the years 2004-2012.'* This data includes limited information: gender and age of the patient
(banded in categories), main medical condition at admission, state in which the medical unit is
located and the entity managing it (i.e., SSA — Health Ministry hospitals, IMSS, ISSSTE, IMSS-
Oportunidades or PEMEX). The second is the administrative data containing all discharges from
the Health Ministry hospitals, which is available for the years 2000-2012." This data includes
more detailed information: the identifier of the medical unit, demographic characteristics of the
patient (age, gender, state and municipality of residence), the dates of admission and discharge,
the main conditions diagnosed, and the medical procedures carried out during the hospitalization.

We use this data to examine the impact of SP on hospital admissions (total and by cause), mode

tem for the Health website: http://www.dgis.salud.gob.mx/contenidos/basesdedatos/bdc_
defunciones.html. This is assembled by the civil registry and the public prosecutor (in case of accidental or
violent death).

2The data was downloaded from the INEGI’s website (INEGI stands for Instituto Nacional de Estadistica y Ge-
ografia— National Institute of Statistic and Geography; see http://www.beta.inegi.org.mx/proyectos/
registros/vitales/natalidad/).

13The population data is obtained from the CONAPO website. CONAPO stands for Consejo Nacional de Poblacion
(National Population Council). See http://www.conapo.gob.mx/es/CONAPO/Proyecciones_Datos.

14We downloaded the data from http://www.dgis.salud.gob.mx/contenidos/basesdedatos/
std_egresoshospitalarios.html.

5We downloaded the data from http://www.dgis.salud.gob.mx/contenidos/basesdedatos/
std_egresoshospitalarios.html.
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of entry (that is, through E.R. or not) and length of stay. We focus on admissions to general or
integrated hospitals, speciality hospitals and clinics, excluding psychiatric hospitals and federal
health institutes.!® In Mexico, SSA hospitals are present in 544 of the 2,454 municipalities.

Fifth, we use two data sources on the supply of health care. The first is the administrative
data containing information on the human resources for all public inpatient and outpatient units
providing health services for the years 1996-2011. This data is obtained from the State and Mu-
nicipal System Databases (Sistema Estatal y Municipal de Bases de Datos, SIMBAD),!” and it has
information at municipality level on the medical personnel (doctors and nurses) and the number of
outpatient visits for each public provider of health services (i.e., IMSS, ISSSTE, PEMEX, IMSS-
Oportunidades, SSA and others such as military or local providers), including both health centers
and hospitals. The second data source is the administrative data which includes for each outpatient
and inpatient unit administered by the Health Ministry information on the physical (e.g., number
of beds, MRI equipment) and human resources (number of doctors by speciality, nurses and other

health technicians) for for the period 2001-2010.!8

Health Survey Lastly, we use data from the Mexican Health Survey, for which three waves of
data collection have been carried out as repeated cross-sections. The National Health and Nutrition
Survey (Encuesta Nacional de Salud y Nutricion, ENSA/ENSANUT) was fielded in 2000, late
2005/early 2006, and late 2011/early 2012, i.e. before, in the middle and at the end of the SP
rollout."” The data includes both self-reported and objective health measures, and age-specific
modules. Unfortunately, several variables are not consistently collected across the three waves,
which limits the use of this data to study the impact of SP. Nevertheless, it is from this data that we

measure simultaneously the place of birth (ie, at hospital or not) and also the entity managing the

16These are medical units specialized for the treatment of cancer or cardiovascular diseases, pediatric care or
geriatric care. They are mostly located in the Distrito Federal, but serve the whole country.

171t was downloaded from http://sc.inegi.org.mx/cobdem/.

18This data was downloaded from: http://www.sinais.salud.gob.mx/basesdedatos/
recursos.html.

9This survey includes 45,711, 47,152 and 50,528 households living in 321, 582 and 712 municipalities for the
years of 2000, 2006 and 2012, respectively. In our analysis, we restrict the sample to municipalities observed at least
twice in data (that is, 432 municipalities out of the 990 ever surveyed).
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hospital of delivery.

5 Empirical Strategy

Our identification strategy exploits the quasi-exogenous variation in the timing of implementation
of SP at the level of the municipality. Given its scale and the constraints imposed by financial
resources and availability of infrastructure, the SP was gradually introduced across the Mexican
states, and across municipalities within each state. As mentioned in section 3, while the state-level
rollout was regulated by law, the municipality-level expansion was unregulated. As specified in
section 4, we use information from the Padron on the date in which each household enrolled in
SP to construct the treatment variable. In the absence of a formal definition, we consider that SP
is introduced in a municipality when the number of families affiliated to the program is at least
10. We adopt this number for a variety of reasons. First, we prefer an absolute to a percentage
measure since we want to capture the fact that the residents of a municipality can effectively use
the services provided by SP, as a result of the authority’s decision, and not the fact that a certain
proportion of the population has been covered (which is determined by individual choice). In
Appendix, we show that our results are robust to the choice of threshold, and we show that the
results are unchanged if we use a definition based on 5, 15 or 20 families. Second, we do not use
smaller figures such as 1 or 2 households since these could be more prone to measurement error.?’
Third, we use a definition which has become relatively common in the SP-related literature, see
e.g. Bosch and Campos-Vazquez (2014) and del Valle (2014).

Figure A.2 in Appendix displays the year of implementation of SP in each municipality in
Mexico, between 2002 and 2010 (see also Panel A of table B.6 for the number of municipalities
implementing SP per year). This graph (together with its zoomed state-level version reported in
Figures A.3-A.5) shows that there is considerable variation across municipalities in the timing of

implementation of SP; in Figure A.6 we include the total number of municipalities offering SP

20For example, a municipality in the state of Aguascalientes (Asientos) has one family enrolled in September 2002,
and after this four families were recorded in January 2004.
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in each month. We exploit the staggered timing of implementation of SP by comparing changes
in outcomes for municipalities that introduced it in different years between 2002 and 2010, i.e.
earlier vs. later entrants, within an event-study framework. In particular, we estimate the following

equation:

Ymst = Z ﬁk SPmstl[ - = +Zﬁ SPmstl - :k]+ﬂms+ﬂt+€mst (1)

where S P, is an indicator variable equal to 1 if the municipality of residence m in state s offers
SP in year t. Ty, is the year of implementation of the program. The exact values of k£ depend
on the number of years available in the data, before (/) and after (L) the implementation of SP.
For sake of precision, in our most flexible specification we assume constant effects for five or
more years before introduction of SP (so K = 5) and seven or more years of exposure (L = 7).
For most of the analysis we use registry data on deaths and hospital discharges aggregated at
the level of the municipality of residence m (in state s) in year ¢, which refers to the time of
the death and of the admission to the medical unit, respectively.?! In all our models we include
fixed effects for the municipality of residence i,,5, to account for time-invariant municipality-level
unobserved heterogeneity. Year fixed effects 7; account for yearly shocks which are common to
all municipalities which may affect the outcome v,,,s;. Finally, €, are idiosyncratic shocks.

The standard errors are clustered at the municipality level to account for autocorrelation in
the outcomes (Bertrand, Duflo and Mullainathan, 2004). In our estimation we measure outcomes
(mostly, mortality and hospitalizations) for four age groups: infants (ie, before 1 year of age),
children (ages 1-4), adults (ages 20-59) and elderly (age 60+). We use these age groups as they
reflect the age-specific medical interventions covered by the SP. All our estimates are weighed by
the population in each age group in the municipality in 2000 (as e.g. in Almond, Hoynes and
Schanzenbach (2011) and Bailey and Goodman-Bacon (2015)).

The impact of being exposed to SP is captured by the coefficients i, where £ is the difference

21The date of death refers to the date of occurrence.
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between the year of observation ¢ and the year of implementation 7},,. Thus, the estimated 37 and
ﬁ;;‘ coefficients describe the evolution of the outcome in (eventually) treated municipalities before
SP, and the divergence in outcomes ¢ years after its introduction, respectively, relative to the year
prior to the implementation (since t = —1 is omitted). We use ¢ = —1 as the control year as Hoynes
and Schanzenbach (2009) and Bailey and Goodman-Bacon (2015) who use strategies similar to
ours and in a similar context (introduction of Food Stamps and Community Health Centers across
counties in the US, respectively). Additionally, throughout the year of implementation of SP (t =
0), some municipalities may reach the 10-families threshold in either January or in December,
meaning that for those municipalities who launched the program early in the year ¢ = 0 may
effectively include some of the program immediate impacts.??

This event-study framework has two main advantages. First, it allows for an immediate test
of the existence of differential pre-program trends in the outcome. That is, rather than assuming
that 32 = 0 for k < 0, this more flexible model allows to visualize whether the key identifying
assumption that there are no group-specific trends that are correlated with the treatment is met or
not. We return to this issue in detail below. Second, it further allows for dynamics in the treatment
effects, which might arise for several reasons. For example, individuals may not be immediately
aware of the availability of SP in their municipality of residence, which might occur either because
they are not exposed to the relevant sources of information, or because people tend to become
affiliated at the time they use medical services; and/or medical units may take time to adjust their
technology of provision of care to the potential new demand.

When we present the results in figures we display all the estimated coefficients of equation

(1), but for the sake of precision, for most of our analysis we group them into three categories,

22Panel B of table B.6 in Appendix presents the number of municipalities introducing the program in the first,
second, third or fourth quarter of the year. Interestingly, the third quarter is when most municipalities launch SP; as a
note, the federal budget is approved in November.

20



according to the following specification:

Ymst = BlSPmstl [t - Tsm S _2} + BQSPmstl [0 S t— Tsm S 2] +

+638Pm5t1 [t - Tsm Z 3] + Hms + Tt + Emest- (2)

Here 3; subsumes the impact up to 2 years before the introduction of SP, 35 captures the short run
impact (up to 2 years after the introduction of SP), and (3 captures the impact of exposure after 3
years or more. We interpret the coefficients as intention-to-treat effects (ITT), since our regression
model estimates the reduced form impacts of implementing SP, and our estimated coefficients
average the SP effects over all individuals in the municipality, although not all are affected by the
health reform. Hence, our estimates are a lower bound of the program impacts. In 2000, the mean
share of eligible per municipality was .73 (Table 1; the standard deviation — not included in table —
is .21). Figure 1 shows the enrolment rate in SP among eligible across municipalities from the year
of the implementation of the program (¢ = 0) onward. The black dots are the mean enrolment rate
among eligible, whereas the red dots are the 25th and 75th percentiles. In the year of introduction
of SP, on average nearly 40% of the eligible enrol in the program, with considerable variation
across municipalities (the 25th and 50th percentiles are 10% and just over 50%, respectively). This

figure is similar across poor and rich municipalities (see Figure A.7 in Appendix).

The timing of implementation of SP  The key identifying assumption underlying our empirical
strategy is that the outcomes in the treated and the control group would have had the same trend in
the absence of SP. Of course, it is possible that municipalities that adopted the program earlier did
so because they were better equipped to provide the services required by SP. To understand if this
is the case, we study the determinants of the timing of implementation by estimating the following
equation:

Yea'rms - nXms,tO + Ts + Xms (3)
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where Y ear,,; is the year of implementation of SP in municipality m of state s, X, +0 1S a vector
of pre-SP municipality-level socio-demographic and political characteristics and health care re-
sources and 7, are state fixed effects. We use 2000 as our baseline year for the socio-demographic
and health characteristics, with the exception of the resources allocated to the public health care
sector, for which information is only available since 2001.2> By December 2010, 2,443 munic-
ipalities in Mexico had implemented the program. Throughout the paper, we use a sample of
2,424 municipalities which existed in 2000 and implemented SP by 2010 and for which there is
non-missing data on baseline characteristics.

The results of estimating model 3 are reported in Table 1. Column (1) presents the mean for
each variable; in column (2) we include estimates for a version of equation 3 without state fixed
effects. It shows that, across states, earlier implementation of SP took place in more populous
and richer municipalities, with a smaller share of eligible individuals, of children 0-4, with more
hospitals, health centers and doctors per eligible, and where there is alignment between the party of
the mayor and that of the governor of the state. When we study the determinants of the time of entry
within states in column (3),>* we find that the program was implemented earlier in municipalities
with a larger share of children 0-4; all the other estimated coefficients keep the same sign as in
column (2), their magnitude is reduced, but they are still significant. These pre-existing differences
in levels should be accounted for by the municipality fixed effects.

Nevertheless, it is possible that earlier adopters were municipalities already on a declining
trend of mortality due to the pre-existing health infra-structure. This would induce a spurious
correlation between the treatment and mortality. In Figure 2 we investigate this possibility and we

plot estimates of 7, from the following model:

23The list of the variables and their sources is provided in Table B.5 in the Appendix. We present in Table 1
health supply indicators measured by eligible since the information used on the number of hospitals, health centers
and doctors is for medical units administrated by the SSA-Health Ministry, which is the dedicated network for the
uninsured and where SP health services are offered.

24Unobserved time-invariant state-level characteristics explain about 50% of the variation in the timing of entry of
a municipality.
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2007

Ymst = C + Z Vel [T = k] + Ut t < k (4)
k—2002

where 4% ., = Ymst — Ts i the re-scaled outcome ¥, after removing state-year fixed effects
(7st), and y,,5; 1S measured in the years before the introduction of the SP in a given municipality
to which data is available, T}, is the year of introduction of SP in a given municipality m and
k = 2002, ...,2007. Since only 3% of the municipalities implemented SP between 2008 and 2010,
for sake of precision we assign to them 2007 as the year of introduction. If state-year effects are
able to capture all the unobserved shocks that may be correlated with SP and mortality rates, than
we expect no correlation between the year of implementation of SP and mortality rates before
the program launch. This is what panels A, B, C and D of Figure 2 show (with the exception of
child and adult mortality rates for municipalities entering in 2002). We include also two additional
outcomes: admissions to hospital via ER for infants (panel E) and political alignment between the
mayor of the municipality and governor of the state (panel F). Again, the correlation is zero. Since
after removing common shocks there is no correlation between changes in outcomes measured
before SP and the year of implementation of the program, this re-assures us that with our empirical
strategy we are able to identify the causal impact of SP and not local shocks or pre-existing trends.
In Figure A.8 in Appendix we show that this also hold for poor municipalities.

In addition to providing the evidence above, we also run a battery of robustness checks in sec-
tion 6. We summarize here the eight alternative specifications we use and defer to section 6 the
discussion of the results. First, we exclude from our baseline specification those municipalities that
launched the program during the pilot period, that is, 2002 and 2003.%° Second, rather than clus-
tering the standard errors by municipality, we do it by state-year to account for within state-year
correlation in the allotment of funds across municipalities. Third, we control for municipality lin-
ear trends in baseline characteristics of municipalities (see Acemoglu, Autor and Lyle (2004)), in

particular, we include trends for the following characteristics: socioeconomic indicators measured

25 As seen in Panels B and C of Figure 2, these municipalities might have been already on declining trends for child
and adult mortality.
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in 2000 (quadratic of the index of marginalization, log of total population, and share of population
of ages 0-4); labor market indicators measured in 2000 (share of uninsured individuals, share of
individuals employed in the primary, secondary and tertiary sectors); health care indicators mea-
sured in 2001 (number of hospitals, health centers, and doctors in hospitals, all per uninsured).
Fourth, we control by an indicator of alignment between the party ruling in the municipality and
in the state in a given year. Fifth, we use the fact that we are able to measure mortality and hospi-
talizations before the introduction of SP to include municipality-level pre-reform linear trends in
these variables and should account for omitted trends in outcomes that might be correlated with the
introduction of SP.2® Sixth, we control for state cubic trends. Seventh, we include state-year fixed
effects. Finally, we control for the number of years since the implementation of Oportunidades in
the municipality, since the program underwent the urban expansion in the same years in which SP
was rolled out.

Lastly, we deal with an additional concern, that of selective migration of uninsured individuals
residing in municipalities not yet providing SP to municipalities already offering it. We investigate
this possibility using data from the extended questionnaire of the 2010 CENSUS, which surveys 2.9
millions households. We use the sample of households with working age heads (ie, 25 to 60 years
old), and we regress an indicator for whether they moved between 2005 and 2010 to a municipality
that started offering the program between 2002 and 2004. We control for characteristics of the
household (quadratic for the age of the head, gender of the head, presence of children less than
5, an indicator for whether the head is married or living in partnership and his level of education)
and fixed effects for the municipality of residence in 2005. We do not find evidence of cross-

municipality migration induced by SP (results available upon request).

26We estimate municipality-specific trends using data before the implementation of SP, and we obtain a slope
estimate \,,s for each municipality. We then extrapolate the pre-expansion time trends to the post-reform period as
follows (see also Bhuller et al. (2013)):

Ymst = BISPmstl [t - Tsm S _2] + ﬁZSPmstl [0 S t— Tsm S 2] + Bdspmstl [t - Tsm Z 3] +
5)\/m\st+/14ms + T + Emst-
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6 Results

6.1 Impacts on Mortality

Infant Deaths We start by presenting estimates of the impacts of SP on infant mortality in Table
2, where we report estimates of equation (2) by the level of poverty of the municipality. Column
(1) shows a reduction of 1.553 deaths per 1,000 live births in poor municipalities 3 or more years
after the implementation of SP, which, given a baseline mortality rate of 15.55 deaths per 1,000
live births, corresponds to a 10% decline. Column (2) shows that in rich municipalities, instead,
there were no impacts of SP on IMR. The full event study estimates from equation (1) are plotted
in Figure 3, panels (a) and (b) for the poor and rich municipalities, respectively. Figure 3a shows
that, for poor municipalities, there is no significant evidence of a differential trend in mortality
in treated locations before the introduction of SP, with the coefficients for the pre-program years
being all statistically insignificant. Instead, after the introduction of SP, the infant mortality rate
fell sharply in poor municipalities, with statistically significant impacts detectable after four years.
On the other hand, we detect no significant impact of SP on infant mortality in rich municipalities
(Figure 3b). Hence, for the remainder of the paper we restrict our analysis of IMR to the subsample
of poor municipalities.

7 we do not

Given that eligibility itself can be affected by the introduction of the program,?
restrict our estimation sample to eligible individuals. Nevertheless, we examine whether the re-
duction in IMR in poor municipalities is driven by the sample of infants eligible to SP, i.e. those in
families without access to Social Security. The results are presented in Table 3, where we include
estimates of model 2 separately by eligibility status. The results in column 1 show that the decrease

in infant mortality is indeed concentrated among the eligibles, and that SP has no impact among

the non eligibles (column 2).?® Additionally, the reduction in infant mortality among the eligibles

27 As reviewed in Section 2, in the literature the program has been associated with a small increase in informality
rates, that is, an increase the share of families eligible to SP.

28 An alternative interpretation of this finding is the absence of spillover effects on the non-eligibles. This is not
unexpected: given that the two systems (SP and IMSS/ISSSTE) delivered care in two completely separate networks
of hospitals and health centers, there was virtually no scope for contamination. Additionally, we study a sample of
children who do not attend school yet, so also this channel of potential contagion can be ruled out.
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is detected immediately and amounts to 1.189 and 1.542 fewer infant deaths per 1,000 live births
soon after the introduction of the program and three years after its implementation, respectively.
This corresponds to a reduction by 6-10%, given the baseline of 15.2 deaths per 1,000 infants
among eligibles. Throughout the paper we mostly refer to the ITT estimates, i.e. to the average
effect of SP among all children in the municipality, however, since the program achieved universal
coverage in 2012, the effect on the eligibles is indeed the implied average treatment effect on the

treated (ATT) for infant mortality.

Deaths at other ages In Figure A.9 in Appendix we turn to the impact of SP on mortality at other
ages. The graphs in the figure include estimates for the full event study equation (1). They display
the estimated SP impacts on mortality at ages 1-4 (Panel A), 20-59 (Panel B) and among the elderly
(60-+; Panel C); the left hand side of the figure includes the graphs for the poor municipalities, the
hand right side for the richer. The six graphs show no significant impact of SP on mortality for
either of the three age groups.?

Tables B.7-B.9 in Appendix present the estimates for 5, S2 and 3 of model (2) for children
ages 1-4, adults (20-59) and elderly (60 or older). Column (1) of each of the three tables shows the
impacts on overall mortality per age group and the remaining columns show the impacts by causes

of death. We are unable to detect any significant impact for these three age groups.3*3!

Sensitivity Analysis We now investigate the robustness of our findings to different specifications

of equation (2). The results are displayed in Table 4. Column (1) reports our baseline estimates.

2Elderly mortality was already declining before the introduction of SP. One possible explanation for this trend
could be the concurrent expansion of other non-contributory programs for poor elderly over 60. In 2001 the govern-
ment of the Federal District implemented the Nutritional Support, Medical Attention, and Free Medicines Program
for the Elderly (Programa de Apoyo Alimentario, Atencion Medica y Medicamentos Gratuitos para Adultos Mayores),
covering residents older than 70 in the poorest areas of the Distrito Federal (Villagémez and Ramirez, 2015). In 2003
the government introduced the program Attention to the Elderly in Rural Areas for individuals non-participating in
any other social protection program, which targeted adults older than 60 living in nutritional poverty and resident in
poor rural communities with less than 2,500 inhabitants.

30The significant impact in column 1 of Table B.8 is not detected in Panel B.1 of Figure A.9, and it is also not
robust the exclusion of municipalities that implemented SP in 2002 and 2003 (results available upon request).

31'We have also re-done the analysis in Table 3 for children age 1-4, adults and elderly. We unable to detect any
program impacts also by eligibility status for these ages groups. The results are available from the authors.
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Columns (2) to (9) show that the results are robust to a battery of specification checks. In column
(2) we present our baseline specification but exclude the municipalities that launched the program
during the pilot period, that is, 2002 and 2003, since (as shown in Table 1) early adopters were
better equipped to provide the services. The estimates in column (2) are similar to the baseline
estimates, so we rule out the possibility that differential changes in IMR mortality rates in pilot
municipalities could be driving the result. In column (3) we maintain the baseline specification and
sample, but cluster the standard errors by state-year to account for within state-year correlation in
the allotment of funds across municipalities.

We then add successively the following controls: linear trends in baseline characteristics of
the municipalities (cols. 4, 5, 7, 8 and 9); an indicator of alignment between the party ruling in
the municipality and in the state in year ¢ (col. 5); and linear pre-intervention municipality trends
(cols. 6 and 7), which are estimated as detailed in the note to the table. In column 7 we also include
a state cubic trend; in column 8 we instead use state-year fixed effects; and, finally, in column 9,
we control for indicators for the number of years since the introduction of Oportunidades in the
municipality. The fact that our estimates are virtually unchanged across the various columns of
Table 4 provides robust evidence that the decline in mortality in poor municipalities was driven by
SP and not by local shocks or underlying trends.??

Since the definition of introduction of SP relies on having at least 10 families enrolled in the
program, in Table B.10 in Appendix we show that the impact estimated on IMR is not driven by
this choice. The table shows that the impacts are similar if three alternative thresholds to assign SP
to a municipality are used: 5, 15 and 20 families enrolled in the program.

Lastly, it is possible that infant deaths are measured with error in the administrative records,
in particular that they are under-reported. Two situations are possible. First, if under-reporting is
systematically correlated with permanent local conditions which also affect mortality, then this is

accounted for by the municipality fixed effects. Second, a more serious concern would arise if the

3270 avoid issues related to changes in the composition of the sample, we work with a balanced panel of munici-
palities by replacing with zeros the observations for the years in which no deaths are recorded. However, the results
are similar if we restrict the sample to municipalities that always have non-zero deaths in the 15 years under analysis,
in particular, 33 is -1.468 (standard error 0.540).
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introduction of SP affected the quality of reporting; more precisely, if it led to an improvement in
the recording of deaths since health services become more accessible. We provide suggestive evi-
dence to rule out this possibility by testing whether the proportion of missing information about the
place of reported death is influenced by the introduction of the program, and finding no evidence
of a significant impact of SP. In particular, we re-estimate equation (2) using as dependent variable
the share of missing information about the place of reported death of the infant and we find the
following estimates for 31, 35 and (33, respectively (standard errors in parenthesis): -0.004 (0.005),
0.011 (0.006), 0.007 (0.010). The p-value for the null hypothesis Hy : f; = B3 = 01is 0.131. In
any case, if the reporting of infant deaths improves with SP, then our findings underestimate the

impacts of the program.

6.2 Mechanisms: Understanding the Reduction in Infant Deaths

After having established that the introduction and expansion of SP led to a significant decline
in infant mortality, we investigate possible mechanisms through which this reduction might have

occurred.

Mortality due to Specific Conditions We start in table 5 by re-estimating specification (2) sep-
arately by cause of death to pin down which are driving the reduction in infant mortality in poor
municipalities. In columns 2-5 of the table we present four types of conditions, which account for
90% of all infant deaths; the remaining 10% of infant deaths are scattered across different cate-
gories which we aggregate in column 6, due to lack of power to study them separately. Column
(2) of table 5 shows that SP led to a significant reduction of 0.382 deaths due to intestinal and
malnutrition-related conditions (ICD10 codes A and E, respectively) and respiratory infections
(ICDI10 codes J, predominantly influenza and pneumonia), which represented 26% of all infant

deaths in 2000. This corresponds to a reduction of nearly 10% in IMR due to these conditions.*?

3In Table 5, we pool together ICD10 codes A and E since they are strictly related, however, given that only the
main cause of death/admission is reported in the Mexican data, malnutrition is less likely to be cited (see e.g. Rice
and Black (2000)). We also bundle together ICD10 codes A, E and J, due to the link between gastrointestinal and
respiratory diseases (see Budden et al. (2016)).
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Importantly, most of the conditions causing these deaths have been covered by SP since its intro-
duction. The Catalogos de Beneficios Medicos (CABEME) (2002-2003) includes, among others,
“diagnosis and treatment of acute respiratory infections”, “diagnosis and treatment of acute di-
arrhea”, and “monitoring of nutrition, growth and well-baby visits”. Indeed, Knaul et al. (2012)
report that, between 2000 and 2006, coverage and effective coverage of SP have increased for a
variety of conditions, including treatment of diarrhoea and acute respiratory infections in chil-
dren, concentrated in the poorest states and income deciles. This is precisely what is shown in the
bottom three rows of the table, where we include the share of deaths in 2002, 2006 and 2010 which
are attributable to conditions covered by SP, within group of medical conditions.

Column (3) of table 5 shows that SP is associate with a 12.5% reduction in infant deaths due
to perinatal conditions (ie, less 0.852 deaths/1000 live births), which represented 44% of the infant
deaths in 2000. These conditions correspond to ICD10 codes P, and the most prevalent ones in poor
municipalities in 2000 are the following five, which account for two thirds of the related deaths:
birth asphyxia (ICD10 P21), which is most commonly due to a drop in maternal blood pressure
or some other substantial interference with blood flow to the infant’s brain during delivery; respi-
ratory distress of newborn (ICD10 P22), that is, any signs of breathing difficulties in the neonate;
congenital pneumonia (ICD10 P23); neonatal aspiration syndromes (ICD10 P24), which occur
when fluids, typically meconium, is present in the lungs of the baby during or before delivery; and,
finally, bacterial sepsis of newborn (ICD10 P36), which refers to the presence of a bacterial blood
stream infection in the newborn (such as meningitis, pneumonia, pyelonephritis, or gastroenteri-
tis). The symptoms of congenital pneumonia are similar to those of sepsis, and these include signs
of respiratory distress accompanied by temperature instability. Early identification and treatment
of neonates at risk of infection or with symptoms of infection reduces both morbidity and mortal-
ity (Gallacher, Hart and Kotecha, 2016). Additionally, neonatal aspiration syndromes are difficult
to prevent before birth, thus identification of risk factors and assisted delivery are associated with
decreases mortality due to these conditions (Usta and Sibai, 1995)

Finally, the decrease in IMR can also be attributed to the reduction in deaths due to congenital
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malformations, that is, medical conditions associated with ICD10 codes Q. SP is associated with a
reduction of 0.391 deaths/1000 live births, which represents a 17% reduction in deaths due to these
conditions (see column (4) of table 5). Among these, malformations of the circulatory system (ie,
ICD10 Q20-Q28) are the most prevalent, accounting for nearly 40% of deaths due to congenital
malformations.

While conditions associated with respiratory and intestinal infections (in column 3) have been
covered since the introduction of the program (see the bottom three rows of the table), perinatal
and congenital malformations were not covered initially. Nevertheless, hospital deliveries were
covered, and they could potentially reduce mortality due to these conditions, as we show below.

Reassuringly, column (5) shows no impact of SP on deaths due to external causes (e.g., acci-
dents), which at this age group occur due to conditions not covered by SP (see the panel in the

bottom of the table).

Use of Hospitals by Infants and Pregnant Women The introduction of SP was associated
with a decrease in infant mortality due to three types of conditions: intestinal and respiratory
infections, perinatal conditions and congenital malformations. We now turn to the impacts on
access to medical care associated with SP. Dafny and Gruber (2005) notice that greater access to
care may increase hospitalizations, however improved efficiency of care for newly eligible children
might also reduce them. Using data from the universe of SSA hospital discharges, Table 6 shows
that the introduction of SP led to an immediate 7% increase in hospital admissions for infants
in poor municipalities, from a pre-program mean of 15 admissions/municipality in 2000 (column
I). As in Dafny and Gruber (2005), the access outweighs the efficiency effect as consequence of
the introduction of SP. Complementary evidence from the universe of discharges from any public
hospital in Mexico presented in panel A of Figure 4 shows that the increase in hospital admissions
for infants is only detectable in the Ministry of Health units, whereas there is a slight decrease in

admissions in hospitals run by all other public providers (non-SSA).** Table B.11 in the Appendix

34This alternative data source only contains information on the post-reform period (from 2004 onward), hence it
does not allow us to control for pre-SP trends. Additionally, it only contains information at state level, so we cannot
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shows that this effect of SP is robust to the same eight alternative specifications to which we
subjected the estimates for IMR.

Columns 2-5 of Table 6 show that most of the increase in hospital admissions before age 1
is driven by admissions due to intestinal and malnutrition-related conditions and respiratory in-
fections (column 2). There are no impacts on admissions due to external causes (column 5) -
consistently with the evidence we find for infant mortality, but also no impacts on admissions due
to perinatal conditions and congenital malformations (columns 3 and 4, respectively). We turn
to these two types of conditions in the following paragraph in more detail. Columns 6 and 7 of
Table 6 show that the introduction of SP led to no detectable change in the length of stay, but it
significantly increased the share of admissions through E.R.

As mentioned above, part of the decrease in IMR is due to perinatal conditions and congenital
malformations, although there is not a corresponding increase in hospital admissions due to such
conditions. These conditions can be either triggered or detected during delivery, and morbidity and
mortality can be reduced with immediate treatment. Since SP covers hospital births, in columns 8-
12 of Table 6 we examine its impacts on all obstetric-related admissions (coded ICD10 O) to SSA
hospitals among women 15-44 years old. We consider four types of obstetric admissions: births
(IDC10 O80-84) are included in column (9), conditions related to the fetus and amniotic cavity
and possible delivery problems (ICD10 O30-48) are in column (10), complications of labor and
delivery (ICD10 O60-75) are in column (11), whereas all other obstetric-related admissions are in-
cluded in column (12). The impact on overall obstetric admissions is immediate and it strengthens
with exposure to the program. In particular, obstetric-related admissions increase by 6.8% in the
first two years of operation and by 11.5% after two years (column 8). Among these, the impact is
stronger for deliveries and it varies from 10 to 14.2% (column 9), whereas it is slightly weaker in
magnitude, but still significant, for all other types of obstetric admissions (columns 10-12). Using
data from deliveries that occurred in all public hospitals in Mexico, in panel B of Figure 4 we show

that while deliveries in SSA units increased between 2004 and 2012, they remained nearly stable

report two separate figures for rich and poor municipalities. Figure A.10 in Appendix presents the corresponding
admissions to all public hospitals for children ages 1-4, adults 15-64 and among elderly (65+).
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in non-SSA units.

Furthermore, using the Mexican health survey ENSANUT (2000, 2006 and 2012), in Table
B.12 we provide suggestive evidence that in poor municipalities the increase in deliveries in SSA
hospitals is due to births which would have occurred at home in the absence of the SP. This table
has three columns for three mutually exclusive places of delivery: birth at SSA hospital (col. 1),
birth at an hospital managed by other public or private provider (col. 2) or at other place (col.
3; typically home). Information in the data is only available for infants and, due to sample size,
we cannot separately estimate the model for poor and rich municipalities, instead we interact the
treatment variable with the indicator for the type of municipality.®> Finally, we do not detect any
impact of the program on the number of births (see table B.13), corroborating the fact that the
increase in hospital deliveries is due to a shift and not to an overall increase in fertility.

In sum, access to skilled delivery and emergency obstetric and neonatal care provided under
SP are likely to be the reason behind the decrease in deaths due to congenital malformations and
perinatal conditions. According to the 2005 Lancet Neonatal Series, access to obstetric care is the

most effective way to reduced neonatal deaths (Knippenberg et al., 2005).

Use of Outpatient Services Finally, we examine whether the introduction of SP led to an in-
creased burden in outpatient care. To do so, we use municipality-level data which includes the in-
formation on the number of outpatient visits and medical personnel in all medical units (hospitals
and health centers) run by each public providers in Mexico. Unfortunately, there is no informa-
tion on outpatient visits disaggregated by age of attendees. Table B.14 in the Appendix includes
the estimates for these two variables. In columns 1-3 we show the impact on outpatient visits per
1,000 individuals and find that the reform was associated with a 11% increase in outpatient visits

in SSA units, accompanied by a decrease in outpatient visits to non-SSA units. In columns 4-6 we

3Controls excluded from the table are: an indicator for gender of the infant, a quadratic in age, an indicator for
whether the head of household has at most completed primary education, fixed effects for the quarter of interview
and for the state of residence, and baseline characteristics of municipalities (quadratic of the index of marginalization,
log of total population, and share of population of ages 0-4; share of uninsured individuals, and share of individuals
employed in the primary, secondary and tertiary sectors, all of these measured in 2000 and health care indicators
measured in 2001, as number of hospitals, health centers, and doctors in hospitals, all per uninsured).
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include estimates for the impact on medical personnel per 1,000 individuals; we do not find that
SP is associated with a change in the medical personnel in the SSA units (column 6). In sum, the
combined evidence from columns 3 and 6 of table B.14 suggests a small increase in the burden of

doctors delivering outpatient services in SSA.

Characteristics of Early Enrollers To understand why we detect immediate impacts of the
program on the use of hospital services, we resort to the Padron and examine the association
between several household characteristics and the year of enrolment in SP. The results, reported in
Table B.15 in the Appendix, show that the households who enroll earlier in the program within a
municipality are more likely to be among the poorest (i.e., in the 1st decile of the national income
distribution), headed by a female, with a head having less than primary education, with a disabled
member, a larger family, with children 0-4 years old, and enrolled in Oportunidades.*® In other
words, earlier entrants are in a condition of disadvantage with greater potential benefits from access

to health care.

7 Conclusion

In this paper, we have contributed to the ongoing debate on universal health coverage by estimating
impacts and mechanisms of the Mexican health insurance program Seguro Popular on health.
Differently from the previous literature, we have used a unique combination of administrative and
survey data and exploited the temporal and spatial variation arising from the introduction of SP in
all the municipalities in Mexico. While we have investigated impacts on infant, child (1-4), adult
(20-59) and elderly (60+), we have only detected significant effects of SP on the first group.

Our intent-to-treat estimates show that the introduction of SP led to a significant reduction in
infant mortality by 10% in poor municipalities. This amounts to avoiding the deaths of approxi-

mately 804 babies before age 1 per year. The impact of SP is detected 3 years after the introduction

360f the total of 17.6 million families observed in the data, about 816,000 are assigned to IMSS-Oportunidades
centers when they enroll in SP (less than 5% of the families), among the 3.7 million families that entered SP through
the Oportunidades program (about 22% of the total).
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of the program in a municipality and is robust to a variety of alternative specifications. Part of the
reduction in infant mortality is driven by preventable conditions, namely respiratory and intestinal
infections, which can be cured with timely access to medicines, and which have been covered by
the program since 2002. Another part of the reduction in infant mortality can also be attributed
to perinatal conditions and congenital malformations, which decrease the probability of survival
in case of unassisted births or deliveries by unskilled personnel and, thus, can be diagnosed and
treated in case of a hospital delivery.

We have also examined potential mechanisms which might have driven these impacts, inves-
tigating the role played by demand and supply of health services. We have showed that the intro-
duction of SP led to an increase in hospital admissions for respiratory and intestinal infections, for
which we find a reduction in deaths. We have also shown that SP led to an increase in hospital
births, which would have occurred outside the medical system in the absence of SP and in other
obstetric-related admissions. Additionally, we provide evidence that the program was rolled out
gradually starting in municipalities which had adequate pre-existing supply, however the burden of
SSA doctors delivering outpatient services increased. Our findings remark the importance of the
provision of primary care for promoting population health, and emphasize the need of improving
basic infrastructures in the countries undergoing health insurance expansions.

Of course, health insurance is not the only input in the production of health, and successful
health policies need to consider the wider social determinants. Additionally, while reaching full
coverage in only nine years of operation has been a major achievement, the implementation of SP at
state level still faces significant challenges (Nigenda et al., 2015). Nonetheless, our results suggest
that universal health coverage, by providing access to hospital deliveries and treatment of risky
pregnancies, and also to preventive care with cheap timely treatment, can significantly contribute
to reduce the gap in mortality for poor infants in less developed countries. For the Mexican case,

SP closed 84% of the gap in infant mortality between poor and rich municipalities.
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8 Figures and Tables

Figure 1: Average Share of Families Eligible Enrolled in SP.
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Note: The figure includes the mean of the share of families eligible to SP enrolled in the pro-
gram (black dots) in each year around the introduction of SP in a municipality (year 0). The red
dots are the percentiles 25 and 75 of this share. Source: Own calculations from the Padron (the
administrative data of all households affiliated to SP).
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Figure 2: Year of Implementation of SP and Pre-Existing Characteristics.
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Note: The figures plot the coefficient on the indicator variables for year of implementation of SP,
where the dependent variable is the variable on the title of the graph residualized from state-year
fixed effects. y,,s; 1s measured in the years before the introduction of the SP in a given municipality
to which data is available. Since only 3% of the municipalities implemented SP between 2008 and
2010, for sake of precision, we assign to them 2007 as the year of introduction. The bands are 99%

confidence intervals.
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Figure 3: Impact of SP on Infant Mortality, by Poverty of the Municipality.

Panel A: Poor Municipalities
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Note: The figures plot weighted least square estimates of 3 from specification (1). The dependent
variable is the infant mortality rate. The dashed lines are 90% confidence intervals. Data source:
Mortality Registry 1998-2012.
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Figure 4: Hospital Admissions due to Births and among Infants in SSA and non-SSA Hospitals.

Panel A: Infants (children < 1 year old).

Hospital Admissions among Infants in Mexico per year.

Admissions/1000
160 180 200
1 1 1

140
1

120

2004 2006 2008 2010 2012
year

Panel B: All Deliveries (ICD10 O80, O81, 082, O83 and O84).

SSA

Non-SSA ‘

Hospital deliveries per year.

Admissions/1000

NA\_/_,

2004 2006 2008 2010 2012
year

SSA

Non-SSA |

Note: Panel A includes all admissions among infants. Panel B shows the number of hospital admis-
sions in all public hospitals in Mexico between 2004 and 2012 for deliveries. “SSA” includes all
hospital admission in SSA (Ministry of Health) units. “Non-SSA” includes all hospital admissions
in hospitals not run by SSA (IMSS, IMSS-Oportunidades, ISSSTE, PEMEX and the military).
Note that, even if IMSS-Oportunidades provides medical services to Oportunidades people cov-
ered by SP, in this figure we bundle them into the “Non-SSA” category since they are not included
in the hospital discharges data - so to make the two categories comparable.
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Table 1: The Determinants of the Timing of the Municipality Rollout of SP (Levels).

(D (2) 3)
Socio-demographic (2000) and Political Indicators
Log population -2.151  -0.3901%**  -(.3294%***
[0.0224] [0.0243]
Marginalization Index 0.001  0.4638***  (0.2031%**
[0.0297] [0.0373]
% eligible population 7279 0.0179%**  0.0065***
[0.0015] [0.0017]
% of population 0-4 years of age 11.28  0.0305**  -0.0332%*%*
[0.0155] [0.0143]
Alignment b/w party in power in 0.243  -1.4004***  -0.7862%**
municipality and state in ¢t = 0 [0.0723] [0.0875]
Supply of Health Care (2001)
No. Hospitals (per 100,000 eligible) 0.555 -0.0649***  -0.0356**
[0.0184] [0.0169]
No. Health Centers (per 100,000 eligible) 39.21 -0.0033***  -0.0013**
[0.0006] [0.0006]
No. Doctors in Hospitals (per 100,000 eligible) 16.40 -0.0032%** -0.0020%**
[0.0006] [0.0004]
Observations 2,424 2,424
State Fixed Effects No Yes

Note: Column (1) presents the mean for each variable. Each cell in column (2) presents the
estimated coefficient from a linear regression of the year of entry of SP in a municipality on a
pre-program characteristic. Column (3) controls for state fixed effects. Robust standard errors in
parentheses. *** Significant at 1%, ** Significant at 5%, * Significant at 10%.
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Table 2: Impact of SP on Infant Mortality (before age 1).

) 2)

Sample of Municipalities Poor Rich

Up to 2 years (inclusive) before SP (3;) 0.233 0.483%**
(0.287) (0.194)

0 to 2 years after SP (35) -0.385 -0.017
(0.286) (0.173)
3 or more years after SP (3) -1.553***% (0431

(0.498)  (0.292)

p-value Hy : By = B3 =10 0.001 0.049
Mean in 2000 15.55 13.70
S.D. 21.47 13.67
Observations 19,197 17,159
Nb. Municipalities 1,280 1,144

Note: This table displays weighted least squares estimates of our baseline specification (2) on
the deaths data, aggregated at municipality-year level. The model estimated is the following (see
equation 2):

Ymst = 515Pmst1 [t - Tm < _2} + 625Pm3t1 [0 <t- Tm < 2] +
+/638Pmstl [t - Tm Z 3] + Hms + Us + Emst

where the dependent variable y,,,s; is the infant mortality rate in municipality m of state s in year
t. Each column presents results for separate weighted regressions, where the weights are given
by the births in municipality m in state s in 2000. Controls include fixed effects for year (m;)
and municipality of residence (u,,s). Standard errors (in parentheses) are clustered at the level of
the municipality. *** Significant at 1%, ** Significant at 5%, * Significant at 10%. Data source:
Mortality Registry 1998-2012.
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Table 3: Impact of SP on Infant Mortality, by Eligibility (Sample of Poor Municipalities).

(1 (2)

Sample Eligible = Non-Eligible
Up to 2 years (inclusive) before SP () -0.351 -2.585

(0.458) (1.707)
0 to 2 years after SP (35) -1.189%*:* 1.844

(0.422) (1.959)
3 or more years after SP (/33) -1.542%%*% -2.925

(0.587) (2.808)
p-value Hy : By = B3 =0 0.016 0.055
Mean in 2000 15.19 10.07
S.D. 17.39 25.31
Observations 19,098 13,458

Note: This table displays weighted least squares estimates of our baseline specification (2) on the
deaths data, aggregated at municipality-year level. The dependent variable is the infant mortality
rate. Each column presents results for separate weighted regressions. In column (1) the weights
are given by the population less than 1 years of age in municipality m in state s in 2000 eligible to
SP; whereas in column (2) the weights are the population less than 1 year of age in municipality
m in state s in 2000 not eligible to SP. We do not use the births in 2000 as weights since there
is no information on births by eligibility level. The dependent variable IMR in this table is also
computed as counts of deaths by eligibility group per 1,000 infants in each of the two eligibility
groups (rather than by 1,000 births). Controls include fixed effects for year and municipality of
residence. Standard errors (in parentheses) are clustered at the level of the municipality. ***
Significant at 1%, ** Significant at 5%, * Significant at 10%. Data source: Mortality Registry
1998-2012.
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A Additional Figures

Figure A.1: Public Expenditure on Health, Overall and by SP Eligibility Group
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Note: The figure shows the ratio of public expenditure on health to GDP, overall and by SP eligibility
group. The total public expenditure on health is the sum of the public expenditure for the insured popula-
tion (not eligible to SP), i.e. those affiliated with IMSS (Instituto Mexicano del Seguro Social), ISSSTE
(Instituto de Seguridad y Servicios Sociales de los Trabajadores del Estado) and PEMEX (Petroleos
Mexicanos), and for the uninsured population (eligible to SP). This latter includes both federal and state
expenditures, while the former combines resources assigned to (1) the Ministry of Health (Ramo 12),
(2) the FASSA (Fondo de Aportaciones para los Servicios de Salud, Ramo 33) - these two constitute the
Aportaciones Federales - or other health services funds; and (3) the IMSS-Oportunidades (Ramo 19).
Source: own calculations from the official budget.



Figure A.2: Year of Implementation of SP in a Municipality
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Note: A municipality is defined as having implemented SP if there are at least 10 households enrolled.
Source: own elaborations using the Padron data.



Figure A.3: Year of Introduction of SP in a Municipality, By State
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Figure A.4: Year of Introduction of SP in a Municipality, By State (cont.)
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Figure A.5: Year of Introduction of SP in a Municipality, By State (cont.)

(a) Sonora (b) Tabasco

(d) Tlaxcala (e) Yucatan (f) Zacatecas

(g) Veracruz (h) Oaxaca



Figure A.6: Number of municipalities with access to SP, by month

Number of municipalities with SP

Number
1500 2000 2500

1000

500

o -

2002m1 2004m1 2006m1 2008m1 2010m1
Month of entry

Note: This graph shows the cumulative number of municipalities which have implemented SP in each
month between 2002 and 2010. A municipality is defined as having implemented SP if there are at least
10 households enrolled. Source: own elaboration using the Padrén data.



Figure A.7: Average Share of Families Eligible Enrolled in SP: By Poverty Level in 2000.

Panel A: Poor Municipalities
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Note: The figure include the mean of the share of families eligible to SP enrolled in the program (black
dots) in each year around the introduction of SP in a municipality (year 0). The red dots are the per-
centiles 25 and 75 of this share. Municipalities are divided into "Poor” and ”Rich”. A municipality is
defined poor by the Mexican authorities if the 2000 marginalization index is high or very high, as op-
posed to very low, low or medium. Source: Own calculations from the Padron (the administrative data
of all households affiliated to SP)



Figure A.8: Year of Implementation of SP and Pre-Existing Characteristics: Poor municipalities.
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Note: The figures plot the coefficient on the indicator variables for year of implementation of SP, where
the dependent variable is the variable on the title of the graph residualized from state-year fixed effects.
Ymst 18 measured in the years before the introduction of the SP in a given municipality to which data
is available. Since only 3% of the municipalities implemented SP between 2008 and 2010, for sake of
precision, we assign to them 2007 as the year of introduction. The bands are 99% confidence intervals.



Figure A.9: Impact of SP on Mortality, by Poverty of the Municipality.
Panel A: Child MR (1-4)
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Note: The figures plot weighted least square estimates of § from specification (1). The dependent
variable is the mortality rate at different ages. The dashed lines are 90% confidence intervals. Data
source: Mortality Registry 1998-2012.
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Figure A.10: Hospital Admissions among children, adults and elderly in SSA and non-SSA Hospitals.
Panel A: Children Ages 1-4.
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Panel B: Adults 15-64 (excluding obstetric related admissions).
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Panel C: Elderly (65+ year old).

Hospital Admissions among elderly (65+) in Mexico per year
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Note: Panel A shows the number of hospital admissions in all public hospitals in Mexico between 2004 and 2012
for children 1-4. Panel B includes all admissions among adults 15-64 (excluding obstetric related admissions) and
Panel C includes admissions for individuals 65 or older. Age is grouped in pre-defined intervals in the administra-
tive data for admissions to any public hospital. “SSA” includes all hospital admission in SSA (Ministry of Health)
units. “Non-SSA” includes all hospital admissions in hospitals not run by SSA (IMSS, IMSS-Oportunidades,
ISSSTE, PEMEX and the military). Note that, even if IMSS-Oportunidades provides medical services to Opor-
tunidades people covered by SP, in this figure we bundle them into the “Non-SSA” category since they are not
included in the hospital discharges data - so to make the two categories comparable.
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Table B.3: Outpatient visits and Medical Personnel in all public providers of health care.

) 2) 3) “4) (&) (6)

All Municipalities Poor Muns Rich Muns
Year Number % Number %  Number %

Panel A: Outpatient visits (per 1,000 inhabitants)
Panel A1: Non-SSA units
2001 865 786 954
2006 961 11% 915 16% 1013 6%
2010 1184 23% 1046 14% 1339  32%

Panel A2: SSA units
2001 1098 1167 1020
2006 1510 38% 1559 34% 1455  43%
2010 1746 16% 1814 16% 1669 15%

Panel B: Medical Personnel (per 1,000 inhabitants)
Panel B1: Non-SSA units
2001 0.32 0.27 0.38
2006 0.39 21% 0.31 16% 0.47 25%
2010 0.44 15% 0.33 7% 0.57 20%

Panel B2: SSA units
2001 0.50 0.46 0.54
2006 0.64 28% 0.59 28% 0.70 29%
2010 0.89 38% 0.83 40% 0.96 37%

N 2,424 1,280 1,144

Note: The table presents the number of (and the % change in) outpatient visits (Panel A) and medical
personnel (Panel B) in SSA and non-SSA units, for the years 2001, 2006 and 2010. The non-SSA
providers include IMSS, ISSSTE, PEMEX, IMSS-Oportunidades and any other public provider of health
services. Source: authors’ calculations using the SIMBAD data for the years 2001, 2006 and 2010.
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Table B.4: Health Centers, Hospitals, Beds and Doctors in the SSA sector.

) 2) 3) “4) ) (6)

All Municipalities Poor Muns Rich Muns
Year Number % Number %  Number %

Panel A: Health Centers (SSA)
2001 11321 4807 6514
2006 12100 7% 5080 6% 7020 8%
2010 13599 12% 5665 12% 7934  13%

Panel B: Hospitals (SSA)
2001 398 77 321
2006 551 38% 127 65% 424 32%
2010 657 19% 179 41% 478 13%

Panel C: Hospital beds for 1,000 eligibles (SSA)
2001 0.17 0.05 0.31
2006  0.20 17% 0.08 53% 0.34 10%
2010  0.25 23% 0.12 45% 0.39 17%

Panel D: Hospital doctors for 1,000 eligibles (SSA)
2001 0.75 0.54 0.99
2006 1.12 49% 1.09 100% 1.16 17%
2010 1.34 19% 1.21 12% 1.47 27%

N 2,424 1,280 1,144

Note: The table presents in Panels A-D the number of (and the % change in) health centers, hospitals,
beds and doctors in SSA units. Source: authors’ calculations using data for all physical and human
resources for all outpatient and inpatient units administered by the Health Ministry for the period 2001-
2010.

17



TW3Y " SSUOTOUNISP OPJ/SOIePapPsSase,/sopTualuod /xu- qob pnies sthp - mmm//:dlaay
SpI00Y AJITeIIOIN

TW3Y - SOSINdaI/sorepapsased/xu  qob pnTes - sTeuts -mmm//:d33y

Je 9[qe[reAe jrun [edrpowr Jod s90In0sax uewny pue [ed1sAyd oy) uo eyep AnSTurjy YIedq

bro-oepIo-sauocTo0aTs//:da3y

(*D'V ‘ofjoaresa(J [9 eled uroednseAu] ap onud))) DVAID

(soleq@ sauo0T0024A0Id/0dYNOD/So/XW " qob - odeuod *mmm/ /:d31Y) OdVNOD

(soleq sauo0T0024A0Id/0dYNOD/S®/XW" qob - odeuod *mmm/ /:d31Y) OdVNOD

(uoTO®RUTHIR op SOTPUI™ TSP S03ISTAY s$031ed/0dVYNOD/Se/Xu" qob odeuod mmm/ /:d313yg) OdJVNOD

(so1e@ sauoT002L01d/0d¥NOD /s /Xu  qob - odeuod mmm/ /:d334) OdVNOD

000 ut ey AIeMON PIIyD

(91918119 000°001 1od) speirdsoy ur s10300(] pue
S191u2)) yI[edy ‘s[endsoy ‘oN

(0002) wivag puv (100Z) 240D yiway Jo ddng

Je)s pue Ayedounwa
ur xomod ur Kyred m/q juswuSiy

uonendod 9[qIS1[0 9,
STe9A () S|eNPIAIPUI JO 9
XopuJ UONRZI[euISIe[

uonendod 3o
(0002) s401021puy onyjod puv drydpvidouap-0120§

201n0§

a1quLres

“JNOJ[O1 JO SIUBUIWLIAIAP Y} APNIS 0) JOJ pasn S[BLIBA JO $2INOS G ¢ 9[qeL

18


http://www.conapo.gob.mx/es/CONAPO/Proyecciones_Datos
http://www.conapo.gob.mx/es/CONAPO/Datos_Abiertos_del_Indice_de_Marginacion
http://www.conapo.gob.mx/es/CONAPO/Proyecciones_Datos
http://www.conapo.gob.mx/es/CONAPO/Proyecciones_Datos
http://elecciones.cidac.org
http://www.sinais.salud.gob.mx/basesdedatos/recursos.html
http://www.dgis.salud.gob.mx/contenidos/basesdedatos/bdc_defunciones.html

Table B.6: Year and Quarter of Implementation of SP.

N Percent

Panel A: Year of Implementation

2002 241 9.94
2003 171 7.05
2004 402 16.58
2005 620 25.58
2006 488 20.13
2007 420 17.33
2008 59 243
2009 14 0.58
2010 9 0.37

Panel B: Quarter of Implementation

1 489 20.17
2 676 27.89
3 961 39.65
4 298 12.29
Total 2,424 100

Note: Panel A includes the number of municipality launching SP in a given year. Panel B includes the
quarter of the year in which municipalities introduced SP.

19



"T10T-8661 ANSISoy AN[ELON :20In0S eIe( %0 & WUBIYIUSIS 4 ‘%G J& JUBOYIUSIS 4y ‘%[ Y& JUBOYIUSIS
sy ATRAIOIUNW 91 JO [9AJ] Y] JB PaIISN[O aIe (sasayjuated ur) SIOL pIepuelS ‘(00 Ul s 2els ur w Aredomunw ur -1 sade uonendod oy Aq U9AIS a1e
SIYSTOM ) QIOYM ‘SUOISSIIZI PAYSIom djeredas J0J SINSAT sJuasaId uwinfod Yoy "PIo SIBAA -] UAIP[IYO SUOWE el AJI[elIow 9y ST d[qerrea juapuadop
QUL [oA9[ Jeak-Ayediorunun je paje3aIsse ‘ejep syjeap ayl uo (7) uoneoyroads aurfaseq Ino Jo sajewnsa sarenbs jseq] pajySrom sAe[dsip 9[qel SIyJ, 910N

%bLS b1 %81 %LT %06 %8¢ %L %Y9 %66 %BLL %bLY %YS $010T ur gs £q pareao)
%S %0 %89 %TT %19 %Yy %SL %19 %18 %YL %Sy %8Y $900T Ut dS £q paroao)
%EE %0 %9 %E %0 %0¢ %S9 %1 %ES %6S %1 %BlE $T00T Ut g§ £q pareao)
%91 BEL %Y %1 %6 %E %81 %Cl %81 %8Y %9 %001 syped 18 Jo %
1021 (14} 1021 1021 1021 1021 (14} 1021 1021 1021 1021 1021 “dorungy qN
S10°'81 S10°81 S10°'81 S10°81 S10°81 S10°81 S10°81 S10°'81 S10°'81 S10°81 S10°81 S10°81 suoneAldsqO
SL6°0 9650 ¥65°0 0€1°0 0890 9¢T0 1€L°0 6690 128°0 y9¢°1 LOY'0 1L0C ‘as
Y10 6L1°0 650°0 ¥10°0 811°0 S¥0°0 wao S91°0 Yo 1590 180°0 09¢'1 000 ut uesjnl
€190 wLo S0S°0 12€0 L8E°0 €150 65800 LI1SO'0 S06°0 LS6°0 1080°0 §e80 0 = € = Tg : Ofy onfeA-d
(0z0'0) (ze00) (010°0) (L00'0) (810°0) (010°0) (1200) L1oo (zzoo) (9€0°0) r10°0) (LS00
€100 S10°0 Cc100- 010°0- S10°0 800°0- 100°0- cl0o- €00°0 010°0- €200~ 610°0- (8g) dS 1oye s1eak +¢
(¥10°0) (S10°0) (L00°0) (S00°0) (T100) (L00°0) (9100) (1100) (S100) (920°0) 0100) (8€0°0)
000°0 1100 S00°0- 900°0- L10°0 800°0- €200~ 0100 900°0 L0070~ 1000 €00°0 (2g) 4 1oye s1eak -0
(T100) (9100) (L00°0) (¥00°0) (110°0) (L00°0) (9100) (110°0) (S100) (S20°0) 0100 (L£070)
100°0- 600°0 600°0 €000~ L000 ¥00°0- 610°0- 000 0200 ¥00°0 100°0- 1200 (Tg) S e1030q (‘[our) sreak +g
11-C 109 X ‘M ‘AOTdDI M 01dDIL 101ddI 0 01da0I1 qg01ddI [01adI g01d2I VvV 01ddI [dV 01dDI a ‘D 01ddI v
ur JON S9sBASI(] K1oyeaidsoy
SuOnIpuo)) sasne)) WSS ‘OSBAOIPIE))  ‘JRULIOJ[B]N  OIISBIR] 29 suonoayu| SaseasI(]  onisered 2 uonLyNURA
0010 IV [euIoIxy aAnsadIq pue 11eoH enuaSuo)  snonooju]  Arojemdsoy  QuULOOpPU  SNOTOQJUI | (ISQIUI/[ELIDORY hehlitie)
(D an (on (6) ® 03] 9 (©) ) © @ M

“(saniedrotunip 1004 jo oduwres) uonipuo) £q ‘(-1 saSe) AIeION pIIyD uo Js Jo 1oedwy ;£ g d[qeL,

20



"T102-8661 ANSIZNY ANBUIOIA :92IN0S IR "%()[ I8 JUBOYIUSIS 4 ‘%G I8 JUBOYIUSIS 44 ‘05 [ I8 JUBOYIUSIS 44 “ANTedrorunuu
Q) JO [9AQ[ 9 B paralsn(d are (sasayiuated ur) SIOLIQ plepuelS ‘000z Ul § aels ur w Aedomunw ur ¢6-0g sode uonendod ay) £q uaAIS are sjy3rom
o) QI9YM ‘SuoIssaISal pajySrom dreredss 10 synsal sjuasaid uwin[oo Yoeg PIo SIBIA -0 S[ENpIAIpUl Suowe djel A)eiow Yy SI o[qeLieA juspuadap
QUL ToA9[ Jeak-Ayediorunu Je poje3ai33e ‘eiep syieap ayl uo (7) uoneoyroads aurfeseq Ino Jo sajewnsa sarenbs 1ses] pajySrom sAe[dsip o[qe) SIyJ, 910N

%I1T %0 %Y %TL %ET %¥9 %BT6 %LE %6 %TT WBTL %0€ ¢010T Ut 4§ £q pareao)
%TI %0 %Y %69 %TI %99 %01 %8¢ %6$ %1€ %LE %IT £900T U1 dS £q pazeao)
%9 %0 %T %0 %9 %TS BIE %0 %08 %I1T %6T %BET £T00T Ut 4§ Aq pareao)
%1T %ET BT %1 %61 %Y %BIT %ET %8 BT %Y %001 000€ Ut Syiea( [ Jo 9%
78Tl 78Tl 78Tl 78Tl T8¢l 4141 414! 78¢1 T8¢l (414! 78¢1 414! “dorunp qN
0€T61 0€T61 0€T61 0€T61 0€T61 0€T61 0€T61 0€T'61 0€T61 0€T61 0€T61 0€T61 SUOTIBAIOSGQ)
080 €IL0 0 6L1°0 S€6°0 €62°0 LSS0 1290 19%°0 8€T°0 ¥S€0 LE0'T ‘ass
7690 [aadl] 1L0°0 8%0°0 9€9°0 LT1°0 L9€°0 670 6LT°0 €900 8€1°0 90€°€ 000€ Ul uBd]y
€0t'0 959°0 SP6°0 190°0 601°0 LS00 911°0 8110 8100 690°0 ¥L0°0 900°0 0= %g = ¢g : Opy anpea-d
(€€0'0) (810°0) (900°0) (5000 (810°0) (800°0) ¥100) (S10°0) (S10°0) (L00°0) (L00°0) (LS0°0)
S¥0°0- L10°0 100°0- LO0°0" ##L£0°0" 800°0 020°0- #+0€0°0" 810°0 #x910°0 9000~ #+811°0" (£g) dS 1oye +¢
(220°0) (T10°0) (¥00°0) (€00°0) (Z10°0) (900°0) (600°0) (110°0) (010°0) (5000 (S00°0) (L£0'0)
€200 6000 1000 0000 €100 #+C10°0 000°0- 110°0- ##%520°0 %800°0 7000 L000- (Tg) dS 1ene s1e34 2-0
(L10°0) (€100) (S00°0) (¥00°0) (€100) (900°0) 0100 (1100) (600°0) (S00°0) (S00°0) (S€0°0)
9000 #00°0 €00°0 S00°0 9000~ S00°0 €000~ 1000~ L00°0 7000 #xxS10°0 7€0°0 (Tg) dS 21030q ([our) s1edk +7
T1-C T UroN X ‘M AO0IdDI N OTdDI 0 01dDI M 01aDI1 £ 01adI 101dDI aorajdr  =F01adr1 g01ddI VvV 0IddIl
Nileiinlilg) sasne) woIsAS (A[uo uswopy) woIsAS SUOT)OJU JTe[NOSLAOIpIR)D) saseasi(q NeNENTg|
ReliToRIN Teuraxyg Areurin o1191SqO aAnsadiq  Aiojendsoy pue 1eoH Iooue) OIULIOOPUY  dniseled pue snonodjuy nv
@n an on (6) (8) 3} 9) (©) (2} (©) @ M

‘(seniredioruniy 1004 Jo ojdwres) uonipuo)) Aq ‘(6S-0g So3e) AN[EUOA NPV Uo JS Jo 1oedw] :8'qg 9[qeL

21



"T10T-8661 ANsI3oy AN[BLOIN :20In0S BIe( %0 & JUBIYIUSIS 4 ‘%G Je JUBOYIUSIS .y ‘% | J& JUBOYIUTIS ey
“Ayediotunuu 9y} JO [9A9] 9y} 1B Pa1d)sn[d a1k (sasayjuared ur) SIOIIS pIepuelS "000g Ul s 91els ul w Aypedounw ur 1opjo 1o ¢9 uonendod ayy £q uaAIS are
SIYSIoM ) 2I9YM ‘SUOISSAITAI pAyFrom 9jeredas 10J s nsal sjuasard uwn[od Yoy IOP[O IO ()9 S[enpIAIpul Suowe el AJ[elIow ay) SI J[qeLrea juapuadap
QUL ToA9] Jeak-Ayediorunur Je paje3ai33e ‘eiep syieap 9yl uo (7) uoneoyroads aurjaseq Ino Jo sajewnsad sarenbs 1seq] payySrom sAe[dsip o[qel SIyJ, 910N

%LT %1 %el %TE %IL %S1 %L8 %eT %0L %8¢ $010T ut ds £q paroao)
%6 %1 %11 %TE %bEL %91 %9S %¥T %TS %b1E $900€ ut ds £q paroao)
%T %0 %Y %S1 %SE Fad %69 %0 %Dy %81 $T00T ut ds £q paroao)
%el %Ee %y %01 %11 %0¢ %el %el %Ee %001 000¢ Ut syead I1e Jo %
€8¢C1 £€8¢C1 £€8¢C1 €8¢C1 €8¢C1 €8¢l €8¢C1 €8¢C1 €8¢C1 £8¢C1 “droruny QN
SyT6l SvTel Syeiel SyTel S7A S7A SyTel SvT6l SvT6l SA SUOneAILsqOQ
98C’S 16671 806°1 8ve'e 6L’ 6899 SSEY LT9'E €91°¢ 9¢Cl as
y81°¥ 1€0°1 Ly1'l 980°¢ Iev'e LIV'6 68C'Y 8ICY S00°1 088°'1¢ 000¢C Ut ues]N
0610 6v¢0 S0s°0 ¥60°0 |8 4A] ¥900°0 9LL0 SEC0 1SL°0 S00°0 0= % =2 : O onfea-d
Or1°0) (950°0) (LS0°0) (660°0) (Irro (802°0) (Lzro) €110 (8%0°0) (95€°0)
0600~ L20°0 L00°0- G200 601°0 L£00- 8000 680°0- €00~ LLO0- (8¢) dS 10)ge sreak axour 10 ¢
(660°0) (6€0°0) (0%0°0) (690°0) (7L0°0) (szro) (880°0) (180°0) (€€0°0) (LET0)
10 8¥0°0 8200 ciro *€C1°0 #xx£5C°0 LY0'0 0€0'0 110°0- xx087°0 (Tg) dS 1oye s1eak 7 01 )
(Irro (6€0°0) (Tr0°0) (L90°0) (6L0°0) 0r1°0) (860°0) (S80°0) (9€0°0) (¥ST0)
€S1°0 €200 1€0°0- 6¥0°0 *E€1°0 611°0- 4100 120°0- S00°0- €61°0 (1g) ds 210j0q ([our) s1eak g 01 dy
6-C T0ouroN (X ‘M AO0IADD  NOIADI M 01ddIl [01ddI 101421 q01d2I aDoladl v orddl
SUOIIPUO)) sasne)) woISAS wsKS SUONOOJU]  IB[NOSEAOIpIE)) SOSBISI(T SasBasIq
U0 IV [euro)xyg Areurrn  oAnsaSig  Alojendsoy pue Jeoyq SIuLIOpUH 100UR)) snonoJu| nv
(on (6) (® (03] © © ) © @ )

‘(sonirediorunpy 1004 jo 9rdwes) uonipuo)) Ag ‘(+(9 so3e) ANeOoIN A[Ip[H uo ds Jo 1edwy :6'g d[qeL

22



"T102-000€ S[ENASOH V'S 0 SUOISSTpY
JO ANSI3Y pue Z10Z-8661 ANSISAY ANBUOIA :S22IN0S BIB(] "%()] I8 JUBOYIUSIS 4 ‘95 G I8 JUBIYIUSIS 44 ‘9] I8 JUBOYIUSIS 44y AdedIorunu
9} JO [9AJ] Ay} J& paIdlsn[d a1k (sasayjuared Ur) SIOLQ pIepuelS dduaprsal Jo Ayedorunu pue JeaA I0J S109JJ° PaXy Ipn[oul sponuo)) 0007
ur s 9Jels ur w Aypedorunwt ur SYMIq 9Y) AQ UAAIS I SIYSIOM AY) dIYM ‘SUOISSIZAI pajy3rom jeredas 10 synsal syuasaid uwnjod yoeyg
(9 pue § ‘g suwn[od) sa3ILYISIp JO Joquinu 30[ AY) pue (G pue ¢ ‘[ SuWN[Od) el AJ[elIOW JUBJUI ) ST J[qeLIRA JUIpUAdIp AU, [OAJ[ JeA
-Ayedomunu je poje3aI33de ‘eiep syjeap Yl uo (7) uonedyroads aurfaseq Ino Jo sajewnsd sarenbs jsed] pajysrom sAe[dsip 9iqe) SIy], :9JON

CLT'1 SLTI 8LT1 8LCI 08C'1 08¢l senifedouniy QN
GLSOI cerel 71991 891°61 0¥9°91 L61°61 SUoneAISSqQO
6200 100°0 €00 100°0 100 €000 0= fg =g : Oy onfea-d

(8€0°0) (¥61°0) (8€0°0) (S6¥°0) (8€0°0) (10S°0)
*%x9L0°0 wxxxCLS |- *VL0°0 #xxCC9 [~ %690°0 sk LLE ] (¥9) dS 1eyye s1eak aoul Jo ¢

(920°0) (S82°0) (920°0) (982°0) (920°0) (982°0)
#%x0L0°0 0LE0- #%%890°0 ey 0- #%L90°0 L9T0- (%g) dS Iouye s1eak 7 01 ()

(€20°0) (98T°0) (€20°0) (98T°0) (+20°0) (982°0)
70070 0r¢o0 000 12540, <000~ SvC o ('g) dS 210529 (Sar1snpour) s1edk g 03 dn
SUOISSIUPY AT | suorssiupy AT | suorsstupy NI awoonQ

soI[Iwe] (g soIIue,] g soIIwE G
9) (9] (t) (€) @ (1

dS Jo uoneyuowardur
JO SuonIUYIp dANBUII)[E 0} ssauIsnqoy :(() 23e) saniedomunyy 1004 Ul SUOISSTWPY [BIIdSOH pue AJ[eLIOA Jueju] uo S jo 1oedwy 01 g 21qeL

23



"T102-000C S[eNdsOH V'SS 03 SUOISSIWPY JO ANSISOY :901M0s vIe( "% ()] 18 JULIYIUSIS 4 ‘%G 18 JUBDYIUSIS 4y ‘%] I8 JULIYIUTIS e
P 4 S o + [ < ML — ) TPV St 4 (e S ML — 1> 011 S + [e— S ML — 1 1 a s Y =

(€107 T8 10 I9[[nyYg OS[e 93S) smo[[0} st poriad wojar-1sod
oy 03 spuan awn uorsuedxa-axd oy Sjejodenxas uayy apn Aedotunw yoes 10j Sy ajewunsa ado[s € UILlqo am pue ‘s jo uoneiusws[dwr ay) 910Joq vIRp
3ursn / pue 9 °s[0d ur spuan oyroads-Aedounw jewinse oA\ (painsurun Jad (e ‘syeirdsoy ur sI10}00p pue ‘s19juad yieay ‘sreadsoy jo roquinu) [0
Ul PoINSBAW SIOJBIIPUL 1B I[BIY (SI0109S AIen)ia) pue ATepuodas ‘Arewrrid ay) ur pakojdwa s[enplAIpul JO aIeys ‘S[enpIAIPUl painsuiun jo areys) 000 Ul
paInseaw SI103edIpul Ja3Iew Joqge] (-0 sede jo uonemdod jo areys pue ‘uonendod [€10] Jo 0] ‘UoneZI[RUISIEW JO XIPUL ) JO dieIpenb) () Ul painseawr
SIOJEOIPUL JTUIOUOIIOID0S 19I8 SPUL} IPNOUL M YIIYM I0J (6 PUE § °/ “C “p "S[09 ul) s Afediorunwi aurfaseq ay.[, "00Qg Ul s 23e1s ur w Arpedorunui ur SypIq
9y} AQ UAIS are SJYSTIoM A} AIYM ‘SUOISSAITAI pAIy3rom ajeredas 10J sjnsal sjuasard uwinjod yoey "s93IeYdSIp JO Jaquunu F0[ 3y} SI 9[qeLieA juapuadap ayJ,
‘[oA9] Jeak-Anedounui Je paje3ai3se ‘eyep So3IeydsIp 9yl uo () uoneoyroads aurfeseq Ino Jo sajewnsa sarenbs 1sea] pajy3rom sAe[dsip o[qel SIyJ, 910N

Un “UnN Unp unp unj “UnN BTN Unp unp 4S8 Jo 131sn[)

01-20 01-20 01-20 01-20 01-20 01-20 01-¢0 LO¥0 01-20 sHoyop

X sepeprunjiodQ 9ouIs sIeak Joy Awun(g

X X Hd Teaj - a1eIS

X pua1f, 91qn)) eI

X X puai], Arpedomunyy Xesury JS-o14

X JuWUIIY [eonI[od

X X X X X sx Anediotuny 000 Ul SPUai],

X X X X X X X X X A4 Arredomuny

X X X X X X X X X g Teax

0991  0¥9°91  0¥9°91 0v9°91 09€'ST  0¥9°91  0¥991 SOVl 0v9°91 SuoneAIasqO

1600 S¥0°0 6700 g0 6L0°0 €500 61¢0 0200 6200 = tg =g : Oy oanfea-d
(L€00)  (Leo'0)  (€€00)  (6€00)  (L€0'0)  (8€0'0)  (6S0°0)  (Sv0'0) (8€0°0)

*CL00 %6900 500 %*5L0°0 *790'0  %x9L00  ¥LOO  #xx911°0  =¥LOO (¥g) dS 1eiye sreak arour 1o ¢
(92000  (STo'0)  (€20'0)  (920'0)  (920'0)  (920°0)  (90'0)  (1€0°0) (920°0)

#%€90°0  #x€90°0  #xLS00  #xx[L00 %0900 #x¥90°0 0L00  %%x980°0 %xx0L0°0 (¢g) dS 1oye sreak g 01
(rco0)  (F20'0)  (Ccoo)  (SToo) (2200 (€20'0)  (8¥00)  (0€0'0)  ($TO0)

«€V00  #TPO0  TEO0 100°0 LTO0  TTOO €000 LEOO €00°0 (g) dS 21052q (our) steak g 01 dny

©  ©® W ) B) ®» © © (D

‘(senirediorunjy 100 Jo ojdwes) ssawsnqoy ‘syueju] SUOWE SUOISSTWPY UO JS Jo 10edw] :11'g 9[qeL

24



Table B.12: Impact on the Place of Birth.

) 2) 3)
Birth at  Birth at Birth at
SSA  other hosp other place

1[SP=1] (1) 0.011 -0.029 0.018
[0.047] [0.046] [0.023]
1[SP=1]xPoor (35) 0.098* 0.047 -0.145%%*
[0.054] [0.053] [0.040]
p-value Hy : B1 + 5o =0 0.101 0.786 0.001
Observations 4,580 4,580 4,580
Mean in 2000: Poor 0.678 0.288 0.034
Mean in 2000: Rich 0.342 0.612 0.046

Note: The sample is restricted to infants. Controls excluded from the table but included in all the
estimated specifications are: an indicator for gender of the infant, a quadratic in age, an indicator for
whether the head of household has at most completed primary education, fixed effects for the quarter of
interview and for the state of residence. The following characteristics of municipalities are included as
controls: socioeconomic indicators measured in 2000 (quadratic of the index of marginalization, log of
total population, and share of population of ages 0-4); labor market indicators measured in 2000 (share
of uninsured individuals, share of individuals employed in the primary, secondary and tertiary sectors);
health care indicators measured in 2001 (number of hospitals, health centers, and doctors in hospitals,
all per uninsured). Standard errors (in parentheses) are clustered at the level of the municipality. ***
Significant at 1%, ** Significant at 5%, * Significant at 10%. Data source: ENSA2000, ENSANUT2006
and ENSANUT2012.
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Table B.13: Impact of SP on Births.

ey 2)

Sample of Municipalities Poor Rich

Up to 2 years (inclusive) before SP (3;) -20.462 -5.594
(12.964) (225.894)

0 to 2 years after SP (35) -0.470 18.765
(12.212) (100.675)
3 or more years after SP (3) -3.488  -145.330
(31.892) (200.794)
p-value Hy : By = 3 =10 0.976 0.620
Mean 2000 433.7 1698
SD 605 4019
Observations 19,197 17,159
Nb. Municipalities 1,280 1,144

Note: This table displays weighted least squares estimates of our baseline specification (2) on the births
data, aggregated at municipality-year level. The model estimated is the following (see equation 2):

Ymst = 515Pmst1 [t - Tm < _2} + 625Pm3t1 [0 <t-— Tm < 2] +
+/638Pmst1 [t - Tm Z 3] + Hms + Us + Emst

where the dependent variable y,,,s; 1s the number of births in municipality m of state s in year ¢t. Each
column presents results for separate weighted regressions, where the weights are given by the births
in municipality m in state s in 2000. Controls include fixed effects for year (7;) and municipality of
residence (i,,s). Standard errors (in parentheses) are clustered at the level of the municipality. ***
Significant at 1%, ** Significant at 5%, * Significant at 10%. Data source: Birth Registry 1998-2012.

26



"%01 Y& WUBOYIUSIS 4 ‘%G
18 JUBOYIUSIS 4y ‘95 I8 WUBOYIUSIS 44y AdRAIOTUNW Q) JO [OAQJ] 9} JB PRIAISN[D Ik SIOLId pIepurlS "YSS 9yl A[UO 9pnjoul g pue ¢ SUWN[Od

pue ‘ySS uey) 1oyjo uonmmnsul orqnd Aue apnjoul ¢ pue g suwnjo)) ‘suonmusur oriqnd 1oyjo Aue pue sepepruniod-SSINT “XAINAd ‘ALSSSI
‘SSIAT “(VSS) ANSTUIIA U)o oY} ‘ST I8 ‘SAIIAIAS YI[eay Jo siapraoid orjqnd [[e opn[oul 4, pue | SUWN[OD :SAJIAISS YI[eay Jo siopraoid jo sadK)
JUSIQPIP 921y} J0J pAjuasaxd are sajewnsd oy, “IeaA e ur Aedomunuw e ur sfenpriaiput )00 [ 1od [ouuosiad yi[eay 1910 pue SASINU ‘SI0}00P
JO Ioquinu 9y} JO 30[ Y} SI 9-f SUWN[OD UL pue ‘TeaA © ur Ajjediorunw e ur spenprarpur 001 Iod sisia juanedino jo roquinu Y3 Jo S0[ ay)
SI ¢€-1 suwnjod ur d[qerre juapuadap YL, "110Z-9661 SIedA oy 10j eiep QVIIAILS 2y} Suisn paurelqo sajewnsd sjuasaxd 9[qe) SIy], 910N

960°'C 00S°C v1S°¢ S6¢'1 501 088’1 000T U1 uea|q
LSELT  8TI'LI 86¢°LI S9T'LT 976°SI 8191 suoneAIasqQ
6S1°0 788°0 ¥66°0 €000 0000 1000 0= ¥ = % : Oy onea-d
(#8T°0)  (8€L0) (1€6°0) (8€0°0) (0v0°0) (€50°0)

TLEO- ¥¥€°0 1€00 | ##011°0 %%xS€T0-  #%xS0T°0- (5¢)) dS 19ye s1eak +¢
(TLo0)  (FLT0) (€62°0) (LTO0) (810°0) (920°0)

«9€1°0-  SET'0 6100 ITO0  #%%LS0°0-  #xx080°0- (%¢) dS 1oye s1eak 7-0

(180°0)  (9L1°0) (1¥C°0) (610°0) (€10°0) Y200~
8¢00 ovio 0LT°0 Y100~ x£20°0 1100 (Tg) dS 210J2q (2A1SN[OUT) STRIA T

syjun sy s1opraoad syun syjun s1op1aoad
VSS  VSS-UoN onqndy | VSS  VSS-uoN  orqnd iy
*0°d [oUUOSIod [BIIPIIN o°d sus1A sjuaneding
) () & | © €4 (1)

‘(sonirediorunw 100d) [ouuosiad [edrpaw pue s}sIA juanedino uo s Jo 1oedwy :41°g 9[qelL,

27



901 18 JUBOYIUSIS 4 ‘95 G I8 JUROYIUSIS 44 ‘9| 18 JUBIYIUSIS 4.y A)[RAIOTUNW Y] JO [9AJ] Y} I8 PAIAISN[D e (sasayjuared
ul) SIOLIQ pIepuelS ‘s}099 paxy Ayedomunu 10 [0OHUOD SABWNSI [V (S Ul PI[[OIUI JOA SAI[Iwey [[e sopnpout ajdwes ay) ‘snyj) A1s13ax
AU UI PAAISSQO SI dYS duwin) IsIy Y} uaye) ‘A[rurej 1od UOIIBAIISQO QUO SOPN[OUL PUB UOIPDJ Y} WOIJ pajoenxa st o[dwes ayy, A[rwej e jo
J1SLId)ORIRYD AY) uo AyfedIdunuu e Ul S JO ATUQ JO JeaA oY) JO UOISSAIFAI Jeaul] € WOIJ JUSIOYJO0D PIjewinsd ay) sjuasaxd [[90 yoey 910N

0€8°91 19¢€°0 evro geg'l 0870 6610 ¢8I0 66¢°0 ey o as
060°8¢ 980 69C°0 G08C 65¢0 YLY'O 96¢€0°0 661°0 1€L°0 UBIN

LOS'SSY'Y SS6°EoT' Y 8ETLSY'Y  SS6°E9T'Y SS6°EY' Y SS6EO' Y SSOEOPY  988°COYY  SS6EITY N
(100°0) (0€0°0) (910°0) (900°0) (€0°0) (1€0°0) (601°0) (920°0) (0€0°0)

s [10°0- xxx501°0 w7010 s VG170 w7880 w3 C0C 0" #xx0L8°0" #xx9V€ 0 xxx6E7°0"

o3e arow/Arewtad juasaid oz1s sapppruniiod)  poLIRU pa[qesip papeay o[1o9p “JoRIBYD)
PeSH oNpa pesH O UAIpYD  A[rwieq ug PeSH Ioquiaur Auy eIN swoour .7 Aiweg
(6) (8) (L) 9) (©) () (€) @ (M

“(senipedmotuny 1004) JS UT ATU9 Je SOI[IWER] JO SONSLIdoeIRY)) :G1 g 9[qe],

o0
[\l



	Cover1
	Cover
	WP COVER





