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Abstract
In this paper we study the causal effect of a large expansion of publicly provided health
insurance on school enrollment rates and on children’s academic performance using the case of
Mexico. In general, access to free health insurance could improve education outcomes directly
by making household members healthier or indirectly by raising the amount of resources available for education expenses. Using a panel of municipalities from 2007 to 2010, we find that
the expansion of the Mexican public health insurance program, Seguro Popular, had a positive,
statistically significant effect on school enrollment rates and on standardized test scores.
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Introduction
Access to free health insurance could have a positive effect on education, which in turn is a

relevant determinant of growth and economic development. In this paper we exploit the case of a
large expansion of a publicly provided health insurance program in Mexico to empirically analyze
its impact on children’s education outcomes. We find a positive effect of the program on enrollment
rates to primary and secondary school and on academic performance in standardized tests.
In 2002, the Mexican government introduced Seguro Popular (SP), a health insurance program
for households not covered by social security institutions, estimated to be around half of the country’s population. SP provides health services and medicines practically free of charge. To test
whether its expansion had an effect on education outcomes, we use a panel of municipalities from
2007 to 2010. We focus on SP’s effect on enrollment rates of children attending primary and secondary school, and on standardized test scores for primary school children. Our measure of the
expansion of coverage is the proportion of the population in the municipality covered by SP. To
address possible endogeneity concerns associated to omitted variables we use a fixed effects model.
Furthermore, given the nature of the variables we focus on, we believe that we do not face the
reverse causality problem that studies in the health and education literature could have to sort out.
In fact, it is difficult to think of some mechanism through which children’s enrollment to school
or their test scores may affect SP coverage. To control for possible changes over time within municipalities that could affect both health coverage and academic results, we include as independent
variable in our estimations the per capita amount of public transfers for the poverty reduction program Oportunidades, which has both a health and an education component. Although we do not
have pre-program data, we perform a placebo test to provide evidence against pre-existing trends
using municipalities that enrolled to SP later on our study period. Our findings suggest that SP
coverage has a positive and statistically significant effect on school enrollment of children to late
primary and early secondary school. Although the effect on younger children’s enrollment (early
primary) is also positive, it is not statistically significant in the main specification. Our estimations
also point at an important and statistically significant effect of SP coverage on children’s scores in
standardized tests.
It is possible to consider different mechanisms through which publicly provided health insurance could improve education. The most direct channel is through better health. Indeed, healthier
parents and children could lead to higher school enrollment and attendance and to an increase in
effective study time (see Miguel (2005) for a review on evidence from various countries). Some
important studies in this area include Glewwe et al. (2001) who, using a longitudinal data set for
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the Philippines, found that better nutrition caused children to enroll in school earlier and improved
their performance. Alderman et al. (2001), for the case of Pakistan, argue that better health and
nutrition have a positive impact on school enrollment. Using an experimental approach based on
randomized treatments for worm infections in Kenya, Miguel and Kremer (2004) find that better
health increased school attendance, although not academic performance. Similarly, Todd and Winters (2011), using the randomization structure of the conditional cash transfers program in Mexico,
Oportunidades, argue that interventions on early health and nutrition have a positive effect on
school enrollment. Moreover, using a fixed effects strategy, Lavy et al. (2012) show that exposure
to air pollution is associated with declines in standardized test scores in Israeli high schools.
Another mechanism through which access to free-of-charge publicly provided health insurance
could improve educational outcomes is by increasing the amount of resources available for education
expenses. Indeed, health insurance could reduce both out-of-pocket and catastrophic health expenditures by the household. This implies that families could reallocate resources previously devoted
to solve health problems into education. Budget constraints actually interfere with households’
education choices, particularly in higher grades. For example, according to a survey conducted
by the Mexican Ministry of Education, 50 percent of Mexicans report lack of money to pay for
material, transport or tuition as one of the main causes for not starting high school or dropping
out from it (SEP, 2012). It is possible that an increase in disposable income may facilitate access
to food, transportation, books, pencils, and notebooks, which could in turn increase the return to
time spent in school. For the case of China, Brown and Park (2002) found that wealth increases
children’s test scores significantly, and that dropout probabilities of children in families that are
credit constrained and poor are three times higher. Additionally, some studies have shown that
low levels of investment in education could be the consequence of low income levels (Morán et al.,
2003). In a literature review on this topic, Lochner and Monge-Naranjo (2011) argue that exogenous increases in family income lead to improvements in early child development. Besides, health
insurance could help households to cope better with health shocks without interfering with their
decisions regarding education.
On the other hand, Hanson and Woodruff (2003) argue that the main cost of education in poor
countries are generally the foregone earnings of the child rather than the direct costs. Therefore,
it is costly to keep children in school full time when they could instead be involved in productive
activities. Access to free health insurance may alleviate budget constraints and therefore avoid the
need to take children out of school and send them to work in order to reduce expenses and increase
income. In this respect, Edmonds and Schady (2012) found that a direct monetary transfers program in Ecuador caused a decrease in child labor. The authors interpret their results as evidence
3

supporting the hypothesis that liquidity constraints prevent children from allocating their time to
study and cause them to drop out of school prematurely. Therefore, they argue that attendance,
study time and effort are likely to increase when the family receives additional resources. Moreover, Alcaraz et al. (2012) for Mexico and Yang (2008) for Philippines, have shown that additional
household income through remittances could lead to higher school attendance and lower child labor.
A reduction on uncertainty regarding future income could also play a role in improving education outcomes when access to health insurance is provided. Indeed, according to Flug et al. (1998),
factors that could hamper investment in education could be aggravated in the presence of income
volatility. Additionally, these authors find that volatility, income inequality, and credit constraints
reduce investment in education in developing countries. Accordingly, free health insurance could
reduce precautionary savings and therefore release additional resources for the household. Gruber
and Yelowitz (1999) show that this was actually one of the consequences of the expansion of Medicaid in the United States.
Although our reduced form estimates do not allow us to identify the relative importance of the
different mechanisms through which health insurance improves schooling outcomes, the evidence
is consistent with the hypothesis that one of the relevant channels through which SP coverage affects education is through an indirect income effect. Attending secondary school is generally more
expensive, apart from direct educational expenses, because of the higher opportunity cost of older
children in terms of their foregone earnings. Therefore, our findings of a stronger effect of SP on
older children’s school attendance rates relative to younger children suggest that the income channel is playing an important role. The results are in line with evidence in the SP literature pointing
to an important reduction in out-of-pocket health expenditures as a result of the program.
The rest of the paper is organized as follows. Section 2 briefly describes the introduction and
expansion of Seguro Popular in Mexico. Section 3 introduces the identification strategy, presents
the data used for the analysis, and reports some descriptive statistics. Section 4 focuses on the
results and their validation. Section 5 concludes.

4
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Expansion of the public health insurance system
The public health system in Mexico is divided in two sectors. One of them provides health ser-

vices to the population covered by social security institutions managed by the government (mainly
IMSS and ISSSTE).1 Access to these institutions is obtained through a formally registered employer and once workers are covered, their families can be beneficiaries as well. Part of the services
are financed with payroll taxes, although the Federal Government provides an important part of
the resources as well. In this sector, health provision is bundled with other services such as child
care and pensions. Households not covered by social security institutions, which comprise around
half of the population, receive health services from the state governments. In this case, services
are funded by general taxes. There was an important gap in terms of resources allocated to health
care between these two sectors, and SP was introduced in 2002 as a means to close such gap and to
improve health services in the latter sector (Barros, 2008). The main eligibility criterion to enroll
in SP is precisely not to be covered by a social security institution.
In principle there is a fee schedule for registering to SP that depends on household income,
where families in the four poorest income deciles do not have to pay. In practice, very few households are actually required to pay, and the program can be considered essentially free.2 Registered
beneficiaries of SP are entitled to receive health services and full treatment for the diseases listed
in the official SP catalog, all of which should be provided free of charge. Enrollees are guaranteed
a package of 275 interventions classified into six groups: public health, emergencies, general family
health services and specialty services, general surgery, hospitalization, and dentistry. SP is partly
financed by the federal government and partly by state governments. The latter are responsible for
the provision of all services and material. For a detailed description regarding SP see Levy (2008),
Barros (2008), and Bosch and Campos-Vázquez (2010).
The expansion of SP can be used to test the effects that the introduction of free publicly provided health insurance can have on education outcomes. SP could affect them through improved
health and through an income effect channel. With respect to the first channel, there is some
evidence suggesting that SP did have an impact on health levels. In particular, according to SosaRubı́ et al. (2009a; 2009b), SP has had a significantly positive effect on the access of poor women
to obstetric care, an important predictor of maternal and infant health, and has improved both
access to health services and biological health outcomes among adults with diabetes. Furthermore,
1
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IMSS stands for Instituto Mexicano del Seguro Social and ISSSTE stands for Instituto de Seguridad y Servicios
Sociales de los Trabajadores del Estado. These are the two main social security institutions in Mexico.
Levy (2008) argues that it is unlikely that SP fees can be enforced and estimates that in 2006 fees represented only
0.8% of the program’s budget.
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Barros (2008) and King et al. (2009) found that SP has a positive effect on self-perceived health.
However, some studies have not been able to identify a statistically significant effect of SP on objective health measures (Barros, 2008; Knox, 2008). Evidence seems more compelling with respect
to the income channel. Several studies have found that SP actually reduces out-of-pocket health
expenditure (Galárraga et al., 2010; Barros, 2008), and different papers have found that SP reduces
catastrophic health expenditures (Galárraga et al., 2010; Gakidou et al., 2006; Knaul et al., 2006;
Barros, 2008; King et al., 2009). Although it seems reasonable that SP reduces uncertainty given
the insurance component, we are not aware of papers formally documenting that this is the case.3
Given the large segment of the population that SP intends to cover, the program was implemented gradually across the country and full coverage is expected to be achieved by 2013 (Levy,
2008). With this objective, promotion and affiliation brigades are organized regularly,4 meaning
that enrollment rates at the municipality level are also progressive. As of 2012 SP had enrolled 52.7
million beneficiaries (Sistema de Protección Social en Salud, 2012). Some authors like Barros (2008)
and Bosch and Campos-Vázquez (2010) have argued that political factors could have influenced
the rollout schedule of the program. This has played in favor of different identification strategies
in various studies. In our paper, although the use of a longitudinal dataset and of a fixed effects
specification can account for possible endogeneity issues, the exogenous variation in SP could be
an additional factor supporting the results.

3

Empirical model, data and descriptive statistics
In order to identify the effect of SP on education outcomes we estimate a fixed-effects model with

school enrollment rates and ENLACE test scores at the municipality level as dependent variables,
and SP coverage, along with an additional control, as independent variables. The regressions take
the following form:
education outcomeit = β sp SPit + γ Opit + πi + τst states · yeart + uit

3

(1)

An important branch of the SP literature has focused on whether this program could induce informality (workers
with access to social security institutions moving to jobs without such access), as suggested by Levy (2008). No
strong evidence has been found in this direction (Barros, 2008; Campos-Vázquez and Knox, 2010; Azuara and
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Heckman, 2010).
Seguro Popular operation rules detail that states’ health institutions are responsible for the diffusion, and with this
goal they should organize promotion and affiliation campaigns.
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where SPit is the SP coverage variable in municipality i at time t; πi are municipality fixed effects;
states and yeart are state and year dummies respectively, so that by considering the interaction in
the regression, we include state-specific time fixed effects to control for possible changes over time
that could affect all municipalities in the same state in a similar fashion;5 Opit is per capita public
expenditure in Oportunidades transfers in state i at time t; and uit is the error term.
Municipality fixed effects allow us to control for observable and unobservable characteristics at
the municipality level that do not change over time and that could simultaneously affect education
and SP enrollment levels. This addresses possible endogeneity problems related to constant-in-time
unobservables. However, the concern regarding possible factors that could be changing over time
differentially across municipalities that could affect both SP expansion and test scores remains.
To address this possibility to some extent, we include Oportunidades transfers, that vary in time
and could have a simultaneous effect on health provision and on student’s performance differently
across municipalities. As is well known (see Levy and Rodrı́guez, 2005), Oportunidades is a poverty
reduction conditional cash transfer program that has important education and health components,
as families receive transfers for sending their children to school and visiting health clinics. Although
it would also be relevant to control for other sources of public expenditures in health and education,
there is no available data for this at the municipality level. However, because resources for education and health expenditures are provided federally to state governments, which in turn decide
on expenditures at the municipality level, the state-specific fixed effects we include should address
this concern. Note that the identifying assumption of this estimation is that pre-program trends
in education outcomes are parallel between the municipalities that had an early enrollment to SP
and those that had a late enrollment. We present a simple test to provide evidence to support this
assumption below.
An additional concern in the health and education literature is reverse causality. However, given
the nature of our dependent variables and our main independent variable, we do not believe this is a
threat in this setting. Indeed, there is no plausible reason to believe that an increase in enrollment
to primary and secondary should affect the enrollment rate to SP in the short run, neither is there
a reason to think that changes in ENLACE test scores at the primary school level could determine
SP coverage. That is, it is unlikely that the government decided to provide more SP in places
where education outcomes were improving the most, or that more people decided to register to
SP because children in the municipality were enrolling to school with a higher probability or were
performing better.
5

For example, the recent economic crisis could have affected children’s academic performance, and this could have
taken place differentially across states depending on the way the crisis affected the region.

7

In order to estimate equation (1), we construct a panel of municipalities with annual data from
2007 to 2010 with information on school enrollment rates measured by the proportion of children of
school age who are enrolled, academic performance measured by the results in standardized tests,
and SP coverage measured by the proportion of the population registered in SP. Our main sources of
information were the Ministry of Education, the Ministry of Health, and Mexico’s National Statistics Institute INEGI (Instituto Nacional de Estadı́stica y Geografı́a). We restricted the analysis to
this time period due to data availability. However, as will be seen below, there is considerable variation in SP coverage in the period, as the program was in an expansion phase throughout the country.
Our first outcome of interest is children’s enrollment rate at the municipality level. In the Mexican education system, children start school at the age of 3. The official system consists of three years
of preschool, six years of primary school, and three years of secondary school. Official estimates of
the primary school gross coverage rate in Mexico are computed as the proportion of children aged
6 to 12 who are attending school, while secondary school gross coverage rate is computed as the
proportion of children aged 13 to 15 who are attending school. This means that, although primary
school in Mexico consists of only six grades, the Ministry of Education considers an age range of
seven years as the official period to attend primary school. The information is published at the
national and state level (INEE, 2011), but not at the municipality level, which is what is required
for our purposes. Therefore, using different data sources we computed enrollment rates at such
geographical level. Unfortunately, annual data on the population by age is not available at this
disaggregation level. At the municipality level, data on population is only available for five-year
age groups. Consequently, we could not construct the corresponding primary school and secondary
school coverage rates, and we instead had to divide the analysis in two groups which correspond
to the five-year age groups available in the population data source. The first group corresponds to
children aged 5 to 9, and the second corresponds to those aged 10 to 14. To construct enrollment
rates with the available data and following the Ministry of Education’s methodology as closely as
possible, we take the number of children attending grade 3 in preschool to grade 3 in primary school
at the municipality, and we divide it by the number of children aged 5 to 9 living in that municipality. Correspondingly, we take the number of children attending grades 5 in primary school to
grade 2 in secondary school, and divide it by the number of children aged 10 to 14 in the municipality. Onwards, we will refer to the former indicator as the enrollment rate to early primary school,
whilst we will refer to the enrollment rate of children attending grades 5 in primary school to 2 in
secondary school as the enrollment rate to late primary and secondary school. Data on the number
of children enrolled in each grade was obtained from the Ministry of Education webpage. In turn,
this information comes from a questionnaire at the school level that is carried out at the beginning
8

of each academic year (classes in Mexico officially begin in mid-August). The Ministry of Education provides data on the total number of students registered by grade and sex at the municipality
level for each academic year. Estimations on yearly population size at the municipality level were
obtained from the Ministry of Health webpage. These estimates, in turn, are based on projections
by the National Population Council (CONAPO). A possible concern regarding the construction of
our database is that CONAPO’s projections for 2006-2050 could be underestimating the size of the
Mexican population (Garcı́a, 2011). This could be exacerbated when considering population by age
group. It is also important to bear in mind that although in theory children in these age ranges
should be attending the mentioned grades, there are some who lag behind or who did not enroll to
school at the recommended age. Moreover, children from one municipality may go to school in a
different municipality. Consequently, the enrollment rate variable may take values greater than one.
The academic performance variable we focus on is the score in the yearly national standardized
test on academic achievement ENLACE (Evaluación Nacional de Logro Académico en Centros Escolares). Since 2006, primary school students from third to sixth grade take the test, which consists
mainly of math and Spanish language questions, but may also include questions on other subjects,
all related to topics in the official curricula. Between 2007 and 2010, the test was implemented
during April. The staff that conducts the test is unrelated to the school where it is taking place.
Junior high school students are also tested, but we focus only on results at the primary level. As
with all standardized tests, the main advantage is that the results are directly comparable across
schools all over the country. The Ministry of Education has made an effort to make results publicly
available.6 We obtained from this institution’s webpage a database with the average score in ENLACE exam at the school level for all primary schools in the country. We then constructed average
scores at the municipality level taking into account only those scores that according to the Ministry
of Education satisfied a certain standard of quality, or were “representative” at the school level.7
This mean score at the municipality level is our outcome of interest in the estimation of the effect
of SP on academic performance.8 Our fixed effects model should account for differences across time
6

Results for the ENLACE tests are available from 2006, the first year of implementation of the test. However, we
do not include this information in our sample because we understand that the standardization process in 2006 was
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different from the one used for other years.
The exam is not considered representative if the school has less than eight students, if the percentage of students
that sit the test is lower than 80% of the total enrollment in the school, or if the percentage of “suspicious tests” is
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greater than 30%. For robustness we also performed exercises including all schools, and we find very similar results.
Merging the information on standardized tests with the rest of the relevant variables at the municipality level was
not straightforward, as the databases from the Ministry of Education webpage did not include the official INEGI
identification code for the municipalities. Therefore, we first merged the ENLACE database with INEGI’s catalog
using the name of the municipality. With this procedure we were able to match between 80 and 90% of municipalities.
For the unmatched ones, we used the school identification code to match the ENLACE database to a list of schools
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in the exam, such as possible changes in the difficulty of the questions or the implementation process.
Our indicator of yearly SP coverage by municipality was constructed as the number of persons
enrolled in SP relative to the total population in the municipality. For the purposes of identifying
the effect we are after, we need to consider SP coverage, which is our independent variable, as the
accumulated coverage by the month when the dependent variable of interest is measured. Consequently, given that school starts in August, the SP coverage variable used for the estimations of
its effect on school enrollment rate corresponds to the coverage achieved up to that month of each
year. In turn, we take SP coverage by April of each year for the estimation of its effect on standardized tests scores, since this exam takes place at that month. Data on the number of persons
registered in SP at the end of each month comes from the SP National Registry and was provided
to us by the Ministry of Health. Again, estimations on yearly population size at the municipality
level were obtained from the Ministry of Health webpage.9 A possible concern with this measure
of SP coverage is that it may be correlated with some characteristics of the municipality, such as
the percentage of the population with access to social security institutions, which could in turn
be linked to the municipality’s wealth, health status, or to the quality of its education system.
However, in the estimates below we include municipality fixed effects, which address this concern
under the assumption that the proportion of the population eligible for SP (without access to social
security) is constant in time. This is reasonable considering the nature of the variable and the four
years time span of this study.10
Data on the total amount of money spent on Oportunidades at the municipality level was downloaded from INEGI’s National States and Municipalities Information System (SIMBAD), which at
the moment does not provide information for years after 2010. Using total population data from
the Ministry of Health as before and the consumer price index, we constructed per capita Oportunidades transfers in constant pesos.
that contained both the school identification code and the municipality code. We also obtained such list of schools
from the Ministry of Education. We were able to identify the municipality for around 99% of schools in the ENLACE
9

database.
Although the SP coverage variable should lie between 0 and 1, some values in the original dataset were greater
than 1. This is theoretically not possible, as coverage is defined as the proportion of the population enrolled in
SP. However, because information for SP enrollment and population come from different sources, discrepancies may
arise. This was the case for less than 1.5% of the observations, which as a consequence of this were excluded from
the dataset. The results do not change significantly if we instead keep these observations.
As mentioned before, there is no evidence that SP has itself caused a shift in the proportion of households with
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and without access to social security.
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Our sample consists of 2,419 municipalities (98% of the total) over the span of four years.11
Figures 1 and 2 show kernel density estimates for the average school enrollment rate to early
primary school and to late primary and secondary school respectively. Figure 1 shows that the
distribution of enrollment rates to early primary shifted to the right between 2007 and 2010. Indeed, Table 1 shows that the mean enrollment rate to early primary school was 94 per cent, 97
per cent, 100 per cent, and 103 per cent in 2007, 2008, 2009 and 2010 respectively. As explained
above, several reasons could explain figures above 1 for the enrollment rates. Figure 2 suggests that
the distribution of the enrollment rate to late primary and secondary school has not changed very
much over time. As Table 1 reports, the mean enrollment rate recorded values around 80 per cent
throughout the study period. The figure shows that there is important variation between municipalities throughout the period. Figure 3 shows kernel density estimates for the average scores in
the ENLACE standardized test. Note that there is variation both across municipalities and across
time. As Table 1 reports, the mean scores for 2007, 2008, 2009, and 2010 are 475, 481, 484, and
495 respectively. Additionally, there is important variation both between and within municipalities.
Figure 4 presents kernel density estimates of the SP coverage variable by each year’s April.
There is important variation between municipalities in each of the four years that constitute our
database. As can be noted, in the early years of our sample a relevant proportion of municipalities
had very low SP coverage (note the spike in 2007). Indeed, the distribution has shifted to the
right over time, suggesting that coverage has increased across municipalities, which is important
for our identification strategy. As Table 1 shows, average coverage was 26% in 2007, 34% in 2008,
42% in 2009, and 52% in 2010. Additionally, the table indicates that although most of the variation in our data is explained by differences between municipalities, within variation is also relevant.

4

Results
Table 2 presents the main results of the estimations of equation (1).12 Columns 1 and 2 present

the results of the estimation of the effect of health insurance coverage on the school enrollment
rate to early primary school. Column 1 includes only municipality fixed effects, together with
state-specific time fixed effects. Column 2 adds the Oportunidades control. Although the effect of
SP coverage on early primary school enrollment is positive, it is not statistically significant once
we control for Oportunidades. Columns 3 and 4 present the results for the effect of SP on the
11
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However, we do not have information for every municipality each year. In particular, data on ENLACE test scores
for the whole state of Michoacan in 2007 is unavailable.
In all cases standard errors are clustered at the municipality level.
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enrollment rate to late primary and secondary school. The coefficients on SP coverage indicate a
positive and statistically significant effect. Attending secondary school is generally more expensive,
not only in terms of direct educational expenses, but also because of the higher opportunity cost of
older children in terms of their foregone earnings. It could therefore be the case that the decrease in
budget constraints is allowing households to pay for the additional expenditures that the assistance
of children to secondary school entails. More importantly, SP may be allowing households to send
children to school instead of sending them to work. The comparison of these results with those
for younger children suggests that this channel may indeed be more important for older children.
Therefore, the evidence is consistent with the hypothesis that one of the channels through which
SP coverage affects education is through an indirect income effect. However, an additional explanation that may account for the lack of significance in the results for younger children is the little
variation in accumulated schooling before the age of 10, given that primary school attendance has
been mandatory for many years in Mexico (Hanson and Woodruff, 2003). This implies that there
is a lower margin for increasing enrollment rates to early primary.
Our results imply that going from no coverage to having all the population registered to SP
would translate in an increase of 2.5 percentage points in the enrollment rate to late primary and
secondary school (Column 4 of Table 2). However, SP is targeted to the population not covered
by social security, and therefore not every person in the municipality is expected to be enrolled. A
more reasonable range would be to go from no coverage to 52 percent of the population enrolled, for
example, which was the mean SP coverage across municipalities in 2010. Considering an increase
of this magnitude, our coefficient implies an increase of 1.3 percentage points in enrollment to late
primary and secondary school. This is an increase of considerable magnitude, as it represents 1.6%
of the mean enrollment rate to these grades in the relevant period.
With respect to the estimations on test scores of primary school children, Columns 5 and 6
in Table 2 present the results. Column 5 includes only municipality fixed effects, together with
state-specific time fixed effects, and no control. The coefficient indicates a positive and statistically
significant effect of SP coverage on test scores. The coefficient maintains a similar value and significance level when we include Oportunidades transfers as control.
The interpretation of the effect of SP coverage on test scores is not as straightforward. Table 3
puts our findings in perspective by giving some benchmarks to understand whether the increase in
the mean score associated to higher SP coverage is economically relevant. The coefficient in Column 6 of Table 2, our main specification, takes a value of 11.38, which means that if a municipality
goes from having no persons registered in SP to having everyone enrolled, the test score average
12

would increase by 11.38 points. However, for the reasons explained above, the exercises presented
in Table 3 again take as reference an increase in SP coverage of 52 percentage points. Therefore,
Table 3 assumes an increase in SP coverage from 0 to 52 percent, which would imply an increase
of 5.9 points in the average score, according to the reported coefficient. The first row proposes as
point of reference the gap in average test scores between the state with the best performance and
the one with the worst, where the average test score in a state corresponds to the average across
municipalities. In 2007, the difference between Mexico City, the region with the highest average
score, and Chiapas, the state with the lowest average score was 117.7 points, which implies that the
simulated expansion in SP of 52 percentage points corresponds to 5 percent of the gap. The second
row considers the gap between the score of the state in the 90th percentile of test scores across
states and that in the 10th percentile, which is equal to 43.39 points. An increase in SP coverage
of 52 percentage points would be associated to an increase in test scores equal to 13.6 percent
of this gap. The last row proposes as point of reference the standard deviation of average scores
across municipalities in 2007 (38 points). The estimated effect of an equally large SP expansion
corresponds to 15.6 percent of such standard deviation. According to the World Economic Forum
(2009), a policy that increases test scores in 10 percent of the standard deviation may be considered
successful. We therefore believe that the effects we find are sizable, although in interpreting the
results, one should remember that it may have taken a municipality around eight years to go from
no coverage to 52 percent. On the other hand, it is also important to also bear in mind that we
are estimating the effects of a program that did not target academic performance directly.
As was mentioned above, a fixed effects specification controls for time-invariant differences between municipalities that received SP earlier with respect to those that enrolled to the program
later on. Moreover, it has been argued that the SP rollout schedule was not related to development indicators, but that it could have been the result of political factors (Barros, 2008; Bosch
and Campos-Vázquez, 2010). In spite of these arguments, a threat to our identification strategy
could be related to possible differences in trends in education outcomes before the program started
between those municipalities that received SP earlier and those where we observe SP enrollment
at a later stage. Ideally, we would like to verify that education outcomes were evolving similarly in
municipalities that adopted SP early and in those that adopted SP later in time. Unfortunately,
we do not have information on the education outcomes that we focus on for the years before SP
was implemented. Nevertheless, we can provide suggestive evidence of the absence of pre-existing
trends following a simple test (as was implemented by de Janvry et al., forthcoming). The test
basically consists on restricting the sample to those municipalities that, even though the program
was already in place at the national level, enrolled to SP at a later stage, late enough for us to
have information about the evolution of its education outcomes before SP was implemented. We
13

then compare education outcomes of early adopters, among those in the restricted sample, with
the outcomes of municipalities that enrolled to SP even later on. Using the restricted sample, we
show that the trends in schooling outcomes are not correlated with the timing of enrollment to SP.
Going into the details of the test, data on the education outcomes we use is available for the
period 2007 to 2010. We observe that almost none of the municipalities in our sample had zero
SP coverage in our timeframe. However, we can still perform the test as we do find a large enough
number of municipalities with SP coverage below 10 percent for 2007 and 2008 (see Figure 4), which
we consider a low enough threshold to claim that SP at those municipalities had not begun a phase
of important presence. We therefore restrict the sample to municipalities that had SP coverage
below 10 percent by 2008. Among these, we classify as early adopters (or treatment group) those
that by 2009 had at least 20 percent coverage. We classify as late adopters (or control group) those
that continued to have SP coverage below 10 percent in 2009. Note that we have dropped those
municipalities that had a coverage between 10 and 20 percent in 2009 with the purpose of not
biasing our test towards not finding a significant result due to the fact that late adopters (control
group) could be similar to those that registered a small increase in SP coverage, but large enough
to be considered as early adopters (treatment group). In other words, we want to avoid classifying
in different groups municipalities that had SP coverage below 10 percent for the whole timeframe
and municipalities that shifted, for example, from 9.9 percent to 10.1 percent coverage, which may
be in fact similar. We estimate the following regression for the municipalities in this sub-sample:
∆education outcome 2007-2008i = α + δ SP in 2009i + γ Op 2009i + ui

(2)

where ∆education outcome 2007-2008i is the change between 2007 and 2008 in the enrollment rate
to early primary school, enrollment rate to late primary and secondary school, or ENLACE test
score at municipality i; SP in 2009i is a dummy variable indicating that SP coverage in 2009 in
municipality i was above 20 percent; and Op 2009i is per capita public expenditure in Oportunidades transfers in 2009. Lack of significance of the δ coefficient would indicate that the date in
which SP was introduced in a municipality is not correlated with the evolution of education outcomes, supporting the assumption of parallel trends in education outcomes across municipalities
before the program was implemented. The first row of Table 4 provides evidence supporting the
assumption that pre-program trends in education outcomes were not correlated with the time of
expansion of SP. Indeed, the coefficient of SP in 2009i is not statistically significant for any of the
three education outcomes we study.

14

As additional robustness checks we conducted exercises to consider other forms of time fixed
effects. In particular, we substituted the state-specific time fixed effects with simple time fixed
effects, state-specific trends, and a combination of both. Results are presented in Tables 5, 6 and
7. Table 5 provides weak evidence suggesting that there is certain positive effect of SP enrollment
in enrollment rates to early primary school. However, once we control for time fixed effects and
we allow differentiated effects among states (either by having state-specific trends or state-specific
time fixed effects), this effect is no longer statistically significant. Table 6 supports the evidence
of Table 2 pointing at a positive and statistically significant impact of SP coverage on school enrollment to late primary and secondary school. Only when we include simple time fixed effects
the coefficient becomes much smaller and not statistically significant. Finally, Table 7 presents the
robustness check for the estimation of health insurance coverage on standardized test scores and
all specifications point to an important effect.13

5

Conclusion
The evidence presented in this paper suggests that the introduction of Seguro Popular, a pro-

gram intended to provide public health insurance essentially free of charge in Mexico to the population not covered by social security, had a positive and statistically significant effect on education
outcomes, namely on enrollment rates to late primary and secondary school and on academic performance of children in primary school. We use a panel of municipalities to show that the expansion
of SP coverage increased school enrollment and average test scores. This effect could be attributed
to improved health or to an income effect, due to, for example, lower expenditures in health. Given
the reduced form of our estimates, we are not able to identify the channels through which higher SP
coverage could be improving children’s academic performance. The identification of these channels
is left for future work.
However, given the strong evidence showing that the introduction of SP has led to savings in
health expenditures that has been documented in previous papers (Barros, 2008; Gakidou et al.,
2006; Galárraga et al., 2010; King et al., 2009; Knaul et al., 2006), it is likely that households
are allocating part of those resources to education expenditures or to send their children to school
instead of work, thus helping their children to achieve higher test scores or increasing school enrollment rates. We provided evidence of a statistically significant impact of the expansion of SP on
late primary and secondary school enrollment, but the effect on early primary school and preschool
13

Additional robustness checks consisted on weighting the observations by the 2007 population for all regressions.
The estimations point at positive effects and that are always statistically significant.
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enrollment is not statistically significant in the main specification. Because attending secondary
school is generally more time consuming and expensive, both in terms of opportunity cost (as
children aged 10 to 14 are more productive in the house or could earn higher wages than those
aged 5 to 9) and in education-related expenditures (as books are more expensive and households
may have to incur in additional transportation expenses), a significant effect on enrollment to late
primary and secondary school could be indicating that households are being able to cope better
with additional expenditures. We interpret the result of a differential effect on older versus younger
children as an indication that households could have been budget constrained and that relaxing
these constraints possibly allowed them to send their children to school and to increase education expenses. Nonetheless, the importance of the channels associated to improved health and
diminished uncertainty regarding future income resulting from increased health insurance coverage
cannot be ruled out. We find remarkable that SP has improved academic performance of Mexican
children when its main goal is to provide better health services.
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Figures and Tables
Figure 1
Distribution of enrollment rates to early primary school across municipalities
Gaussian Kernel Density
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Note: Units of observations are municipalities. Own calculations
based on information from the Ministry of Education and the Ministry of Health. Enrollment rate to early primary school corresponds
to the number of students registered to grades 3 in preschool to 3 in
primary school at the municipality level divided by the population in
the municipality aged 5 to 9 years.

Figure 2
Distribution of enrollment rates to late primary and secondary school across municipalities
Gaussian Kernel Density
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Note: Units of observations are municipalities. Own calculations
based on information from the Ministry of Education and the Ministry of Health. Enrollment rate to late primary and secondary school
corresponds to the number of students registered to grades 5 in primary school to 2 in secondary school at the municipality level divided
by the population in the municipality aged 10 to 14 years.
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Figure 3
Distribution of average ENLACE test scores across municipalities
Gaussian Kernel Density

Note: Units of observations are municipalities. ENLACE test scores
correspond to the average score of the schools at the municipality.
Own calculations based on information from the Ministry of Education.

Figure 4
Distribution of SP coverage across municipalities
Gaussian Kernel Density

Note: Units of observations are municipalities. SP coverage is defined
as the proportion of the population in the municipality enrolled in SP
by each year’s April. Own calculations based on information from the
Ministry of Health.
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Table 1
Summary statistics 2007-2010
Variable

Enrollment rate to early
primary school

Enrollment rate to late
primary and secondary
school

Score in ENLACE
standardized test

SP coverage
(proportion of population
enrolled in SP)

Per capita resources spent
on Oportunidades transfers
(thousands of 2010 pesos)

Overall
Mean

Annual information
Year
Mean
S.D.

Standard deviation

Observations

0.983

2007
2008
2009
2010

0.935
0.970
0.999
1.028

0.130
0.169
0.203
0.231

overall
between
within

0.190
0.176
0.073

N = 9491
n = 2409
T-bar = 3.9

0.804

2007
2008
2009
2010

0.799
0.800
0.800
0.815

0.164
0.174
0.192
0.202

overall
between
within

0.184
0.178
0.048

N = 9491
n = 2409
T-bar = 3.9

482.99

2007
2008
2009
2010

474.5
480.9
483.6
494.7

38.0
40.7
38.4
35.6

overall
between
within

39.0
37.6
16.4

N = 8459
n = 2419
T-bar = 3.5

0.379

2007
2008
2009
2010

0.261
0.341
0.418
0.517

0.206
0.217
0.209
0.212

overall
between
within

0.231
0.206
0.115

N = 8459
n = 2419
T-bar = 3.5

0.884

2007
2008
2009
2010

0.794
0.903
0.899
0.947

0.452
0.516
0.563
0.896

overall
between
within

0.624
0.511
0.363

N = 8310
n = 2418
T-bar = 3.4

Note: Municipalities are the units of observation. N corresponds to the total number of observations (including
all periods and municipalities), n corresponds to total number of municipalities, T-bar corresponds to the average
number of years in the panel.
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Table 2
Fixed effects estimation results of the effect of SP on education outcomes
Dependent variable

Enrollment rate to late
primary and secondary
school
(3)
(4)

Enrollment rate to early
primary school

Regressors

SP coverage

(1)

(2)

0.036*
(0.021)

0.020
(0.015)

Oportunidades

0.035**
(0.014)

0.004
(0.003)

0.025**
(0.011)

ENLACE test score
(5)

(6)

11.16***
(3.92)

11.38***
(3.94)

0.004**
(0.002)

0.16
(0.43)

Constant

0.924***
(0.007)

0.926***
(0.005)

0.789***
(0.005)

0.789***
(0.003)

470.2***
(1.09)

470.8***
(1.16)

R-squared

0.284

0.349

0.081

0.080

0.249

0.248

Observations

9,491

9,342

9,491

9,342

8,459

8,310

Number of municipalities

2,409

2,408

2,409

2,408

2,419

2,418

Municipality fixed effects













State-specific time fixed effects













*** p<0.01, ** p<0.05, * p<0.1 Clustered standard errors in parenthesis.
Note: Seguro Popular (SP) coverage is defined as the proportion of the population in the municipality enrolled in SP.
ENLACE test scores correspond to the average score of the schools at the municipality. Enrollment rate to early primary
school corresponds to the number of students registered to grades 3 in preschool to 3 in primary school at the municipality
level divided by the population in the municipality aged 5 to 9 years. Enrollment rate to late primary and secondary school
corresponds to the number of students registered to grades 5 in primary school to 2 in secondary school at the municipality
level divided by the population in the municipality aged 10 to 14 years.
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Table 3
Interpreting the size of the effect of SP coverage on standardized tests results
Increase in SP coverage from 0% to 52%
Estimated effect on test
Reference
scores with a coefficient
(number of
Percentage increase
of 11.38
points)
(points)
(a)
(b)=0.52*11.38
(c)=(b)/(a)
Difference in average score between the state with
highest average and the state with lowest average

117.7

5.9

5.0%

Difference in average score between state with
percentile 90 average score and state with percentile
10 average score

43.39

5.9

13.6%

38

5.9

15.6%

One standard deviation

Note: This table presents the interpretation of a coefficient of 11.38 of a fixed effects regression of test scores on SP coverage
using a panel of municipalities. It shows the effect of an increase of 52 percentage points in SP coverage relative to three
measures in 2007. The first row shows the size of the effect with respect to the test scores gap (difference) between the state
with the highest average score (across municipalities) and the state with the lowest average score (across municipalities).
The second row shows the effect as a percentage of the gap between the state in the 90th test scores percentile and the state
in the 10th percentile (across municipalities). The third row shows the effect as a percentage of one standard deviation of
the scores (across municipalities).
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Table 4
Relationship between the date of introduction of SP and pre-program education outcomes
Dependent variable

Change in enrollment rate to
early primary school between
2007-2008
(1)

Regressors
Received SP in 2009

(2)

Observations
R-squared

(3)

(4)

Change in ENLACE test scores
between 2007-2008
(5)

(6)

-0.014

-0.015

-0.002

0.000

0.554

-0.594

(0.010)

(0.011)

(0.010)

(0.010)

(3.458)

(3.796)

Oportunidades

Constant

Change in enrollment rate to
late primary and secondary
school between 2007-2008

0.006

-0.013**

4.776

(0.007)

(0.006)

(2.982)

0.047***

0.041***

0.005

0.018***

8.441***

4.627**

(0.006)

(0.007)

(0.006)

(0.007)

(2.924)

(2.203)

183

183

183

183

196

196

0.008

0.011

0.00

0.014

0.00

0.014

Municipalities with coverage below
10% in 2009

140

140

106

Municipalities with coverage over
20% in 2009

43

43

90

*** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parenthesis.
Note: The sample is restricted to municipalities that by 2008 had SP coverage below 10 percent. Observations that in 2009
had between 10 and 20 percent coverage are dropped. Received SP in 2009 is a dummy variable indicating whether SP
coverage at the municipality was above 20 by 2009. ENLACE test scores correspond to the average score of the schools
at the municipality. Enrollment rate to early primary school corresponds to the number of students registered from grades
3 in preschool to 3 in primary school at the municipality level divided by the population in the municipality aged 5 to 9
years. Enrollment rate to late primary and secondary school corresponds to the number of students registered from grades
5 in primary school to 2 in secondary school at the municipality level divided by the population in the municipality aged
10 to 14 years.
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Table 5
Additional fixed effects estimations
Dependent variable: Enrollment rate to early primary school

SP coverage
Oportunidades
Constant
R-squared
Observations
Number of municipalities
Municipality fixed efects
Time fixed effects
State-specific time trend
State-specific time fixed effects

(1)

(2)

(3)

(4)

0.038***
(0.013)

0.019
(0.014)

0.019
(0.014)

0.020
(0.015)

0.005*
(0.003)

0.004
(0.003)

0.004
(0.003)

0.004
(0.003)

0.920***
(0.004)

-56.89***
(3.216)

-57.29***
(3.385)

0.926***
(0.005)

0.296
9,342
2,408

0.339
9,342
2,408

0.339
9,342
2,408

0.349
9,342
2,408





















*** p<0.01, ** p<0.05, * p<0.1 Clustered standard errors in parenthesis.
Note: Seguro Popular (SP) coverage is defined as the proportion of the population in the municipality enrolled in SP.
Enrollment rate to early primary school corresponds to the number of students registered to grades 3 in preschool to 3 in
primary school at the municipality level divided by the population in the municipality aged 5 to 9 years.

Table 6
Additional fixed effects estimations
Dependent variable: Enrollment rate to late primary and secondary school
(1)

(2)

(3)

(4)

SP coverage

0.014
(0.009)

0.033***
(0.010)

0.023**
(0.010)

0.025**
(0.011)

Oportunidades

0.002
(0.002)

0.004**
(0.002)

0.004**
(0.002)

0.004**
(0.002)

0.794***
(0.003)

-1.990
(2.446)

-4.888*
(2.523)

0.789***
(0.003)

0.027
9,342
2,408

0.059
9,342
2,408

0.067
9,342
2,408

0.080
9,342
2,408





















Constant
R-squared
Observations
Number of municipalities
Municipality fixed efects
Time fixed effects
State-specific time trend
State-specific time fixed effects

*** p<0.01, ** p<0.05, * p<0.1 Clustered standard errors in parenthesis.
Note: Seguro Popular (SP) coverage is defined as the proportion of the population in the municipality enrolled in SP.
Enrollment rate to late primary and secondary school corresponds to the number of students registered to grades 5 in
primary school to 2 in secondary school at the municipality level divided by the population in the municipality aged 10 to
14 years.

26

Table 7
Additional fixed effects estimations
Dependent variable: ENLACE test scores

(1)

(2)

(3)

(4)

SP coverage

6.32*
(3.42)

10.37***
(3.76)

9.86***
(3.76)

11.38***
(3.94)

Oportunidades

-0.41
(0.31)

0.18
(0.34)

0.15
(0.34)

0.16
(0.43)

473.1***
(0.98)

-9,390***
(835.5)

-9,921***
(825.9)

470.8***
(1.16)

0.147
8,310
2,418

0.216
8,310
2,418

0.219
8,310
2,418

0.248
8,310
2,418





















Constant
R-squared
Observations
Number of municipalities
Municipality fixed efects
Time fixed effects
State-specific time trend
State-specific time fixed effects

*** p<0.01, ** p<0.05, * p<0.1 Clustered standard errors in parenthesis.
Note: Seguro Popular (SP) coverage is defined as the proportion of the population in the municipality enrolled in SP.
ENLACE test scores correspond to the average score of the schools at the municipality.
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