
The Impact of a Rural Clinic Expansion on the

Fertility of Young Rural Women in Mexico∗

Laura Juarez†and Paulina Lopez‡

May 5, 2017

Abstract

We estimate the effects of a rural health clinic expansion for the uninsured,

which started in 1980 in Mexico, on the fertility of young rural women in 1987.

Our results show that access to rural clinics decreased young women’s fertility,

particularly for the youngest in our sample. We find that clinics have positive

and significant impacts on contraceptive knowledge and use, supporting the link

between the decrease in fertility and the family planning services provided by the

clinics. Finally, we find evidence suggesting that the delay in fertility for these

women allowed them to increase their schooling.

1 Introduction

During the 1970s, Mexico adopted an active family planning policy, along with other

developing countries, with the aim of reducing fertility rates, particularly in rural areas.

At the time, these areas suffered from a lack of health infrastructure, because most of the

public health care in Mexico targeted urban areas and workers in selected industries.
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As part of a broader anti-poverty strategy, named Coplamar, in 1979 the Mexican

government started the IMSS-Coplamar (IC) program to provide health infrastructure

and services to small, poor, rural localities. As a result, between 1980 and 1982, 2,715

rural health clinics were built in localities not previously served by any other public

health provider. These clinics were administered and staffed by the Mexican Social

Security Institute (IMSS), and they provided primary health care to the uninsured,

rural population. Due to the policy relevance given to family planning at the time,

these rural clinics were also key in providing this type of services to rural women.

In this paper, we estimate the effects of this health clinic expansion on the fertility,

contraceptive knowledge and use, education and other economic outcomes of young

rural women a few years after the intervention.

Given that a decline in fertility can potentially improve the health and human

capital outcomes of women and their children, promote women’s attachment to the

labor market, and have positive impacts on savings and other family lifetime outcomes,

family planning policies are often part of a broader development agenda. Although

some studies for low and middle income countries find that family planning programs

lead to modest reductions in completed fertility (see Schultz (2007) and Miller and

Singer Babiarz (2016) for detailed surveys of this literature), others find larger effects

for young women and emphasize the importance of the impact of changes in the timing

of births, particularly of the first birth, on long term outcomes (Miller, 2010; Pörtner

et al., 2011).

For these reasons, in this paper we estimate the effect of the exposure to family

planning services, caused by the IC health clinic expansion, on the fertility outcomes

of women aged 15 to 28 in 1987, 8 years after the intervention. The IC health clinic

expansion can potentially affect women’s fertility outcomes by several mechanisms: by

subsidizing the diffusion of knowledge and adoption of contraceptives, by decreasing

the monetary and time cost of continuing contraceptive use, and by providing access to

safe and low cost male and female sterilization procedures (Schultz, 2007). In addition,

it could also affect fertility by simply providing primary health care that reduces child

mortality.

We use individual-level data from the 1987 Mexican Fertility and Health Survey

(Encuesta Nacional de Fertilidad y Salud, ENFES) matched with IMSS historical

records on the number of IC clinics built per 10,000 rural inhabitants in each Mexican
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municipality in 1982, at the end of the expansion. We also use the 1980 Mexican

Census data to control for potential determinants of the placement of IC clinics at the

municipality level in the estimation. We estimate effects for women aged 15 to 21, the

youngest group in our sample, because these women were between 8 and 14 years old

when the intervention started, and thus had not yet started their fertility. Specifically,

we compare the outcomes of the youngest women in this group, those aged 15 to 21,

to those aged 22 to 28 years old in 1987, in municipalities with different treatment

intensities. We expect to find larger impacts for the youngest group, given the

previous evidence that family planning impacts are larger for younger women

(Angeles et al., 1998; Miller, 2010; Pörtner et al., 2011).

Our results show that access to IC rural clinics decreased the fertility of young

women, particularly of the youngest in our sample. An additional IC clinic per 10,000

rural inhabitants in the municipality decreases the number of children ever born of

women aged 15 to 21 by 0.23 children, and increases the age at first birth, at first

marriage and at first intercourse by about a quarter of a year. We find no impacts

of IC clinics on the probability of being childless in 1987 for these women, which is

consistent with the IC expansion allowing young women to delay their first birth.

Given that IC rural clinics provided primary health and family planning services

simultaneously from the start, we do not have the variation to separate the fertility

impacts of these two different components. However, we show that IC clinics have

positive and significant impacts on contraceptive knowledge and use, which are larger

for the youngest women. These women are able to name between 0.25 and 0.42 more

contraceptive methods per additional IC clinic in their municipality, and they have a

29 percent higher probability of having ever used contraception. IC clinics also have

positive and significant impacts in the probability of undertaking permanent male or

female sterilization. Thus, these estimates suggest that part of the decrease in fertility

associated with IC clinics can be attributed to the family planning services provided by

them. In addition, similar studies find that fertility impacts are indeed due to family

planning, and not to other health services provided by health facilities (Portner, Beegle

and Christiansen, 2011; Hashemi et al, 2013).

Our main findings on fertility outcomes and contraception are robust to controlling

for other types of public health clinics in the municipality. They are also robust to

dropping women who migrated to their locality after the IC intervention from the
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estimation, to avoid concerns about selective migration caused by the policy. To further

check for any change in the composition of women caused by IC clinics, we estimate

impacts for 26 to 39 year old women in 1987. For these older women, we find no

significant effects of IC clinics on their age at first birth, at first marriage and at first

intercourse, which is reassuring because these women had already started their fertility

at the time of the IC expansion, so these particular outcomes were already determined.

As a final exercise, we explore whether the decentralization of the health services for

the uninsured that took place in 1984 lead to heterogeneous impacts of the IC clinics.

We find that the impacts of an additional IC clinic per 10,000 inhabitants on the

fertility of women aged 15 to 21 have the same sign, similar magnitude and significance

compared to those in our main estimations. If anything, there seems to be an additional

negative effect for the youngest women in decentralized states, but it does no seem to

be associated with higher contraceptive knowledge and use.

For the youngest women in our sample, the ability to delay their first birth seems

to have had positive impacts on their schooling. We find that for women aged 15 to

21, an additional IC clinic increases the probability of having completed primary

education by 23 percentage points, and the probability of having some secondary

education by 18 percentage points. Admittedly, these relatively large effects on

education could be due to an interaction of the family planning and health care

services provided by IC clinics. For 22 to 28 year old women, we find no significant

effects on the probability of completing primary education and a negative effect in

that of having some secondary education. This is expected because these women were

already past the age for these investments, and also relatively disadvantaged, when

the intervention took place. We cannot rule out either that our results on education

are due to the interaction of increased access to education and health services in the

localities targeted by Coplamar.

Regarding other medium-term socioeconomic outcomes, we find that an additional

IC clinic has a negative effect on the probability of having ever worked, a positive effect

on the schooling years of their husbands and a positive effect on the probability of being

married at the time of the survey for all women aged 15 to 28. These effects are all

statistically significant at 1 percent and similar in magnitude for both groups (women

aged 15 to 21, and women aged 22 to 28), so we find no differential effect of IC clinics

on these outcomes for the youngest women.
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Our paper is most closely related to studies that use geographical variation in the

allocation of family planning services to identify impacts, in particular, services provided

in health facilities. For instance, Miller (2010) exploits the rollout of (mostly urban)

Profamilia clinics, a non-profit organization which was the dominant family planning

provider in Colombia in the 1970s, to measure the impact of contraceptive supply on

fertility. He finds that women who had access to a Profamilia clinic postponed their first

birth and had approximately 5% less children during their lifetime. Even though this

fertility reduction explains a small part of the overall fertility decline in Colombia during

1964-1993, the author finds that the program increased the schooling and probability of

working in the formal sector for women who had access to family planning as teenagers.

Pörtner et al. (2011) find that access to a health facility that provides family planning

services decreases the number of children ever born of uneducated women in Ethiopia by

roughly one child, four years after the intervention. This reduction is mostly observed

for the youngest and oldest women in their sample, suggesting that family planning

delays the start and hastens the completion of women’s fertility. They also find that

the reduction in fertility acts through the provision of family planning and not other

health services. Salehi-Isfahani et al. (2010) and Hashemi and Salehi-Isfahani (2013)

estimate the effects of a rural clinic expansion in Iran on fertility outcomes. Focusing

on the child-woman ratio at the village level, Salehi-Isfahani et al. (2010) show that the

construction of these rural clinics decreased fertility between 4 and 20 percent during

1986–1996. Given that the Iranian rural clinic expansion took place a few years before

the clinics actually started providing family planning services, Hashemi and Salehi-

Isfahani (2013) are able to separate the effects of merely providing health services from

those of family planning services on the fertility of rural women, and confirm that the

decrease in fertility is due to the latter. However, a difference with our results is that

they do not find effects for the timing of first birth, but only modest ones for the second

birth and beyond.

Our paper contributes to fill the gap in this literature, as noted by Schultz (2007),

in which few studies provide evidence on the effects of population policies on fertility for

rural communities in developing countries. Specifically, we contribute by estimating the

effects of an expansion in health infrastructure on fertility and other outcomes, for rural

communities not previously served by public health institutions. Our results confirm

that access to family planning services, through rural clinics, decreases fertility and

allows young women to postpone their first birth. These effects are larger the younger
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women are when exposed to this type of services. Miller (2010) argues that most of the

development literature, by focusing on completed lifetime fertility and child quantity,

overlooks the lifecycle timing of births, which is critical for developing countries. We

find evidence supporting this argument: for young women in our sample, the ability

to delay their first birth has a positive effect on their education and, as such, has the

potential to positively affect other long-term outcomes.

2 Background

Before 1970, the population policy of the Mexican government favored high fertility

rates. Accordingly, the Mexican Sanitary Code prohibited the advertising and sales

of products to regulate women’s fertility, and family planning services and education

were activities carried out in limited scope by private institutions only. This changed

during the 1970s, when the Mexican government adopted the objective of reducing

the population growth rate as part of a broader economic development agenda. After a

peak annual population growth rate of 3.4% between 1960 and 1970 and having reached

50 million inhabitants at the beginning of the 1970s, the goal of the population policy

that had been held up until the 1970s was considered achieved. Namely, there was a

sufficient amount of labor force available to take advantage of the country’s natural

resources and maintain Mexico’s sovereignty (Potter et al., 1987).

Thus, in 1974, the aforementioned restrictions on contraceptives were removed

from the Mexican Sanitary Code, and a new Population Law allowed Mexican public

institutions to fully engage in family planning policies. In 1977, the first National

Family Planning Plan explicitly included the objective of reducing the annual

population growth rate from 3.2 percent in 1976 to 2.5 percent by 1982 in Mexico.

This plan considered a priority to extend family planning education and services to

the rural population by integrating them within the primary health care

infrastructure (Martinez Manautou, 1982).

However, until 1970, publicly provided health care in Mexico targeted mostly the

urban population, workers in certain industries and government employees, which posed

an initial difficulty to reach the rural population. At the time, three public institutions

were the main public providers of health services in Mexico: the Ministry of Health

(Secretara de Salubridad y Asistencia, SSA) for the uninsured population, the Mexican
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Institute of Social Security (Instituto Mexicano del Seguro Social, IMSS) for registered,

private-sector employees in the formal sector, and the Institute of Social Security and

Services for Government Employees for federal employees (Instituto de Seguridad y

Servicios Sociales de los Trabajadores del Estado, ISSSTE).

At first, given its focus on providing health services to the uninsured, the SSA

attempted to increase the use of contraceptives in rural localities by recruiting

community health workers. SSA trained, supplied and supervised these community

workers at the health center closest to the locality, without expanding physical

infrastructure significantly (Potter et al., 1987). IMSS, created in 1943, did not

originally serve the rural, open population. Nevertheless, in May 1979, the federal

government and IMSS signed an agreement to create the IMSS-Coplamar (IC

hereafter) program and expand the number of rural clinics for the poor, uninsured

population in localities with less than 2,500 inhabitants that had no other public

health provider. This particular health program was part of Coplamar, a broader

anti-poverty strategy of the federal government aimed at improving the education,

health, infrastructure and housing of the poorest rural communities.1 Between 1979

and 1981, 2,715 clinics and 29 hospitals were built in rural localities. By the end of

1981 the IMSS-Coplamar system had 3,025 rural clinics and 60 rural hospitals.2

According to program records, each rural clinic provided services to the population

residing in its own locality, and in other close localities, covering about 30,000

localities and an average of 5,000 people per clinic. By 1981, the IC program provided

health services to 19 million people in these rural facilities.3 The services provided in

these clinics included medical consultations, preventive care, maternal and infant

basic care, family planning, hygiene education, and vaccines. No fees were charged for

services, but the patient had to participate in community work, or health and

sanitation activities.

1The Coplamar strategy (Coordinacion General del Plan Nacional de Zonas Deprimidas y Grupos
Marginados) started in 1977. Several public institutions were in charge of implementing the different
components of the program. For example, as mentioned, IMSS was in charge of the provision of health
services, whereas the Ministry of Education was in charge of the provision of education.

2A smaller rural clinic expansion took place in 1973, when a health reform allowed IMSS to extend
the health services to the uninsured population, particularly in rural areas. In that year, 310 public
barns were refurbished as primary-level health clinics, where medical services were provided to the rural
population in exchange of their participation in health-promoting activities within the community.

3The figures on the number of localities and people served by the IC program come from a 1981
program report prepared by the Mexican Presidential Office, refer to Coordinación General del Plan
Nacional de Zonas Deprimidas y Grupos Marginados (1981)
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In 1984, a new Health Law set the stage for the decentralization of health services.

In that year, a presidential decree attempted to integrate both IC and SSA clinics for

the uninsured, and to transfer them to state governments. However, by 1987 only 14

out of 32 states had chosen to decentralize their health services. Broadly speaking,

these 14 decentralized states were relative rich at the time and had a relatively small

number of IC clinics (Homedes and Ugalde, 2006).4 In 1987, IMSS still operated 2,367

IC rural clinics and 47 rural hospitals in 1,044 municipalities in the country. In addition,

little authority in terms of financing, management and decision-making was actually

transferred to the states during this period (Gonzalez-Block et al., 1989; Gershberg,

1998). Nevertheless, given that our data are from 1987, we estimate the effect of IC

clinics separately by decentralization status as an additional empirical exercise.

We expect the IC health clinic expansion to have an impact on the fertility

outcomes and contraceptive use of young, rural women for two reasons. First, the

provision of family planning education, services and supplies was a key component of

the program. As a consequence, IC clinics had adequate supplies of modern

contraceptives, which were distributed at no cost. In addition, the medical staff at the

clinics had, and were aware of, the specific targets for the number of contraceptive

users they had to achieve for their performance evaluations (Potter et al., 1987).

These policy efforts seem to have had some impact: between 1979 and 1982, the

average live births per woman aged 15 to 49 in the rural sector decreased by 8.6

percent, whereas for women in urban areas they decreased by only 3.8 percent.5

Second, as mentioned before, the rural localities targeted by IC clinics had no SSA or

other public health care facilities. According to Urbina et al. (1984), between 1979

and 1982, precisely the years of the IC intervention, the percentage of contraceptive

users served by IMSS increased from 27.9 to 32.3 percent, whereas the percentage

served by SSA, the other public health institution with rural presence, stayed roughly

constant at 14.7-14.5 percent. Even though many of these rural localities probably

had traditional midwives, it is unlikely that the availability of this type of services

4The decentralized states are Aguascalientes, Baja California, Colima, Guanajuato, Guerrero,
Jalisco, Estado de Mexico, Morelos, Nuevo Leon, Quintana Roo, Queretaro, Sonora, Tabasco and
Tlaxcala.

5Garćıa (1980) reports that the average number of births per woman aged 15 to 49 years in 1979
were 3.5 in rural areas and 2.6 in urban areas. For 1982, Urbina et al. (1984) report the averages
to be 3.2 births for rural areas and 2.5 for urban areas. These studies use different nationally
representative surveys of Mexican women, and they both define rural localities as those with less
than 20,000 inhabitants, and urban localities those with population exceeding that threshold.
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expanded at the same time as the IC intervention.

3 Data and Empirical Specification

For our outcomes of interest, we use individual-level data from the 1987 Mexican

Fertility and Health Survey (Encuesta Nacional de Fertilidad y Salud, ENFES), which

is a nationally representative, cross section dataset with detailed information on the

fertility outcomes, contraceptive knowledge, access and use, and other health

measures for Mexican women aged 15 to 45. 6 Our sample consists of 15 to 28 year

old women in rural localities, i.e. those with less than 2,500 inhabitants, the IC

program target population. Among rural women, we focus on the youngest group in

the data, those who 15 to 28 years old, because they were either about to start their

fertility or in a very early fertility stage at the time of the IC expansion, so we expect

larger impacts for them. In addition, younger women might be more open to new

information and to change their ideas about contraceptive use and fertility, compared

to more mature women.

It is important to note that the ENFES data have information on the municipality

where the woman resides and the size of her locality, but not on the specific locality

of residence. As a result, we link the the ENFES individual data with the data on IC

clinics built at the municipality level.

The data on the number of IC rural clinics built in each municipality between 1980

and 1982 come from printed records in the IMSS historical archives. To get a sense

of the expansion, Figure 1 shows the average number of IC clinics per 10,000 rural

inhabitants per municipality per year in that period. This average was calculated using

all the Mexican municipalities at the time, even those without any IC clinics. In 1980,

the first year of the expansion, Mexican municipalities had on average almost half a

clinic per 10,000 rural inhabitants. One year later, they had 1.8 clinics on average, and

the same by the end of the intervention in 1982.

To provide indirect evidence on the territorial coverage of the program, Figure 2

shows the fraction of Mexican municipalities that had at least one IC clinic in each year.

It is important to note that municipalities might have other types of clinics, like those

6We obtained the data from the Demographic Health Survey (DHS) Program website,
http://www.dhsprogram.com/
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serving primarily their urban areas, but not those specifically targeting small, rural

localities. Figure 2 shows that the fraction of municipalities with IC clinics increased

drastically from 0.20 in 1980 to over 0.55 in 1982.

In summary, Figures 1 and 2 show that the IC program was a large expansion in

the primary health services available to the rural, uninsured population.

Our empirical strategy links the fertility outcomes and contraceptive knowledge

and use, of women aged 15 to 28 in rural localities in 1987 to the number of IC clinics

per 10,000 rural inhabitants in their municipality in 1982, at the end of the expansion.

Thus, our treatment variable is continuous. In addition, we compare the outcomes of

the youngest women in this group, those aged 15 to 21, to those aged 22 to 28 years old

in 1987, in municipalities with different treatment intensities. Women in the youngest

group were between 8 and 14 years old in 1979, right before the expansion. In our data,

the peak ages for first intercourse and first birth are 16 and 18 years old, respectively.

Thus, we expect the effects of IC clinics on fertility and contraceptive outcomes to be

stronger among the youngest group, compared to women aged 22 to 28 in 1987, because

the former had not yet started their fertility when the intervention took place.

This strategy raises two potential concerns. The first one is that clinics might not

have been allocated randomly across municipalities. The second concern, as mentioned

in Miller (2010), is selective migration of women, caused precisely by their desire to

have access to health care and contraceptive information and supplies.

Regarding the first concern about non-random placement of clinics, the historical

documents from the IMSS archives have some narrative on how the treatment

localities were selected. The intervention targeted rural localities between 500 and

2,500 inhabitants that were particularly marginalized. Therefore, we use the 1980

Mexican Census, matched to the ENFES data, to control for socioeconomic

characteristics at the municipality level that might have been correlated with the

number of clinics built in each of them. The 1980 census was conducted during the

first year of the IC clinic expansion, thus, the municipality characteristics we use are

unlikely to have been affected by the intervention. In the appendix, we compare the

mean characteristics of women and municipalities with and without IC clinics using

the variables in both the census and the ENFES data (Tables A1-A3). IC

municipalities indeed seem more disadvantaged than those without the program

according to various sociodemographic characteristics like school enrollment, literacy,
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and share of dwellings without basic sanitation and other services, among others. In

addition, young women in municipalities with IC clinics are less educated, more likely

to be married and to live in a dwelling lacking basic services, than women in

municipalities without these clinics. On average, treated women have higher fertility,

compared to control women, and lower use and knowledge of contraceptives.

To summarize the information of the sociodemographic characteristics of the

municipality from the 1980 census, we follow a principal components approach to

construct a ”marginality index”.7 The higher the value of this marginality index, the

more disadvantaged the municipality is. In Table A4 in the appendix, we show the

results of OLS regressions on the determinants of treatment at the municipality level

for the full sample and for the ENFES matched sample. The determinants we

consider are the marginality index, the fraction of the population in localities 1-2,499

inhabitants and the average population per locality of that size. These OLS results

confirm that IC clinics were placed in relatively disadvantaged areas.

Regarding the second concern about the selective migration of women into areas

with more IC clinics, the great majority (79 percent) of the young women in our ENFES

sample had been living 8 years or more in the same locality of the survey, so they were

already living there before the intervention.8 Nevertheless, in the robustness checks

section, we show that our main results remain unchanged when we exclude women

who migrated to the locality after the intervention (21 percent) from the estimation

sample.

For our main results on the effect of the number of IC clinics per 10,000 rural

inhabitants on the fertility and contraceptive outcomes of young, rural women we

estimate equations of the following form by ordinary least squares (OLS):

7The variables included in the index are the shares of the population aged 6 to 14 not enrolled in
primary, of the population age 10 and older without any secondary education, and of the population
age 15 and older who are illiterate; the number children born per woman age 12 and older, the child
mortality rate; the share of the population age 5 and older who speaks indigenous language, and the
share of those who do not speak Spanish; the share of the labor force in agriculture; and the shares of
dwellings in the municipality without electricity, water, drainage, with dirt floor, with precarious roof
and walls, which use the kitchen as a bedroom and which cook with wood. We follow the approach
used by Filmer and Pritchett (2001), but we use municipalities instead of households. Thus, we take
the first component of all these variables.

8It is worth noting that the ENFES data only indicates the number of years that a woman has
been living in the locality where she resides at the time of the survey, whereas our IC clinic data is
at the municipality level. Thus, some women might have migrated between localities within the same
municipality and, consequently, have the same IC clinic access.
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Yims = α + γ1Cms ∗ Age15− 21ims + γ2Age15− 21ims + γ3Cms + δZms + λs + uims

where Yims is the outcome of interest of woman i in municipality m in state s in

1987; Cms is the number of IC clinics per 10,000 rural inhabitants in municipality m

in state s in 1982, when the expansion ended; Age15 − 21ims is a dummy equal to 1

if the woman is in that age range in 1987, and zero otherwise (the reference group are

women 22 to 28 years old); Zms includes the municipality level controls that might have

influenced the placement of the clinics in that municipality, namely, the marginalization

index, the fraction of the population in localities 1-2,499 inhabitants and the average

population per locality of that size; λs is a state fixed effect.

As mentioned before, we focus on the intensity of treatment as measured by the

number of IC clinics per 10,000 inhabitants in the municipality, and we let the effect

of these clinics on fertility and contraceptive outcomes to be different for the youngest

group (age 15-21). Thus, the coefficient γ3 captures the effect of an additional IC clinic

per 10,000 rural inhabitants on the outcome variable for women age 22 to 28; γ1 + γ3

captures the same effect for women age 15 to 21, so that γ1 is the differential effect of an

additional clinic for the younger group, relative to the older group. In all regressions,

standard errors are clustered at the municipality level.

Note that, in our main specification, we exclude the characteristics of the woman’s

dwelling and her education because these variables are reported in 1987, thus, they

could have been affected by the Coplamar intervention. Instead, we will estimate the

effects of IC clinics on education to see whether the change in fertility affected the

human capital accumulation of young, rural women.

Also note that we do not control for the number of clinics from other public health

providers in the municipality in 1982 either. Including these controls would decrease

our sample size and could bias our sample to states that have better record keeping

and more state capacity, since such information is not available at the municipality

level for all states. In addition, as explained in the background section, in the early

1980s other public health clinics served mostly the population in urban areas. The

exception were the SSA clinics, which did serve the rural population, but they did

not expand during the same years of the IC intervention (1979-1982). Nevertheless, as
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an additional exercise in the robustness checks section, we include other public health

clinics as controls in an estimation using only the subsample of states for which we have

this information.

4 Results

Tables 1 and 2 show our main estimation results on young women’s fertility outcomes,

and contraception knowledge and use, respectively. As mentioned in the previous

section, in these tables we do not control for the existence of other public health

clinics, different from IC clinics, at the municipality level.

The first row of Table 1 shows the estimate for our key interaction of the number of

IC clinics per 10,000 rural inhabitants in the municipality in 1982 with the dummy equal

to one if the woman is 15 to 21 years old in 1987. Recall that the reference group are

women 22 to 28 years old in that same year. Across columns, these estimates show that

IC clinics had some significant impacts on the fertility outcomes of women aged 15 to 21,

compared to those in the older group. For instance, in the first column, an additional

IC clinic per 10,000 rural inhabitants in the municipality significantly decreased the

total children ever born for these women by 0.23 children. This effect represents a 15

percent reduction with respect to the overall sample mean of 1.48 children, shown at the

bottom of the table. This reduction in fertility is not due to a corresponding increase

on the probability of not having children (column 2), but rather to a delay in the first

birth (column 3). In column 2 the estimate for our key interaction is close to zero and

not significant, whereas in column 3 an additional IC clinic per 10,000 rural inhabitants

seems to have increased the age at first birth by a quarter of a year.

The estimated reduction in fertility in the first column does not seem to be

associated with a significant change in preferences, at least measured as the ideal

number of children reported by women. Column 4 shows that the impact of an

additional IC clinic per 10,000 rural inhabitants on this variable for the youngest

women is negative, but small and not statistically significant. First-row estimates in

columns 5 and 6 of Table 1 confirm these findings: IC clinics have no significant effect

on the probability of having no births in the last 5 years, but a negative and

significant effect in the number of births in the last 5 years. Column 7 shows a

positive and statistically significant effect of these clinics on the age at first marriage
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of 0.28 years for them. Column 8 shows that these clinics had no significant effect on

the probability of having had sexual intercourse, but they seem to increase the age at

first intercourse by 0.36 of a year.

It is worth noting that in Table 1, the estimates for the dummy for being 15 to 21

years old alone in the second row are mostly consistent with the fact that these women

are younger than the reference group. For instance, women age 15 to 21 have 1.94 fewer

children and 58 percentage points higher probability of having no children, compared

to the older group. On the other hand, in the third row, the number of IC clinics per

10,000 rural inhabitants in the municipality by itself is associated with higher fertility,

reflecting the fact that the program specifically targeted poor, rural localities with lower

access to health care services.

Table 2 shows our results for the knowledge and use of contraceptives, and

confirms that the effects of IC clinics on the fertility of the younger group are

associated with the family planning services provided in these clinics. In the first row,

our key interaction is positive and statistically significant in the first two columns,

implying that an additional IC clinic per 10,000 rural inhabitants in the municipality

increases the number of contraceptive methods named by women age 15 to 21, both

spontaneously and after suggestions from the interviewer. The effects range from 0.25

to 0.42 more methods named and known per additional IC clinic.

Regarding contraceptive use, columns 3 and 4 in Table 2 show that our key

interaction is positive for the probability that a woman aged 15 to 21 has ever used

contraception and is currently using contraception, but it is only statistically

significant for the first variable. This could be the result of higher contraceptive use

among these younger women only before they start their fertility, but not once they

already started. The increase in the probability of having used contraception ever per

additional IC clinic (6.9 percentage points) represents 29 percent of the sample mean

at the bottom of the table. In column 5, the positive and significant estimate for the

probability of permanent male or female sterilization is a bit unexpected given the

young age of these women, but it is consistent with the fact that IC clinics are able to

provide safe procedures of this kind.

Finally, the first row in columns 6 and 7 show that IC clinics have positive, but

not statistically significant impacts on the intention of women age 15 to 21 to use

contraceptives in general, and modern contraceptives in particular, in the next 12
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months. In the ENFES survey, these intention questions are only asked to women

who report that they are not currently using any contraception, be it modern or

traditional.

The estimates for the age 15 to 21 dummy alone in the second row of Table 2 show

that women aged 15 to 21 have lower contraceptive knowledge and use, compared to the

older group, which is expected given that older women are more likely to be already

married and having children. The number of IC clinics by itself in the third row is

associated with higher contraceptive knowledge and use among young women.

In sum, our results show that an additional IC health clinic per 10,000 rural

inhabitants reduced the realized fertility of women age 15 to 21, the youngest in our

sample. These younger women were between 8 and 14 years old in 1979, right before

the IC expansion, so many of them probably had not yet started their fertility.

Although we cannot disentangle the effect of the general health services provided by

IC clinics on fertility, from the family planning ones, we show that the number of IC

clinics increased the contraceptive knowledge and use of women aged 15 to 28, and

these positive effects are even larger for women aged 15 to 21, the youngest group.

Thus, our results suggest that the family planning services provided by the IC clinics

allowed these rural, younger women to delay their first birth, along with their first

marriage and intercourse. In principle, the availability of family planning services

could increase the age at first birth without necessarily changing the age at first

intercourse and marriage. However, some correlation between these three variables is

expected if some out-of-wedlock pregnancies in adolescence result in marriage. In

addition, part of the family planning services provided by IC clinics might have a

sexual education component, making younger women more aware of the potential

risks of (unprotected) intercourse.

To get a sense of the magnitude of our estimates in Table 1, an increase of one

standard deviation in the number of IC clinics per 10,000 rural inhabitants in the

municipality (4.16 clinics) would be associated with a decrease of 0.95 children born

and an increase of one year in the age at first birth for women age 15 to 21.9 Thus, the

IC intervention could have indeed impacted the human capital accumulation of these

young women, as we show later. As argued by Miller (2010), even if family planning

services have modest effects on completed lifetime fertility, their effect on the timing of

9This standard deviation is calculated using the whole sample of Mexican municipalities.

15



births at an age that is key to human capital accumulation, could generate substantial

gains for young women.

5 Robustness checks

In this section, we examine the robustness of our main results. First, we add the number

of clinics from other public health providers as additional controls to our estimations,

using the subsample of states for which we have this information. Second, we repeat our

main estimations on the subsample of non-migrant women, that is, those who did not

move to their survey locality after the IC clinic expansion, but were already living there.

Third, we estimate regressions similar to our main ones using a subsample of women

of ages 26 to 39, who were older at the time of the intervention. Finally, we explore

whether the 1984 decentralization of health services lead to heterogeneous effects of the

IC clinic expansion on the fertility outcomes of women as of 1987.

5.1 Controlling for other public health providers

As mentioned before, the information on clinics from other public health providers

at the municipality level was reported differently by each state in the 1980s. As a

consequence, we do not have data on these clinics at the municipality level for all

Mexican states and the ones with available data do not always include information for

all types of non-IC clinics. Thus, including these other health clinics results in a much

smaller sample of women from the ENFES survey, which could be biased toward states

with better reporting and more state capacity.

In Tables 3 and 4 we report the results from estimating our main equation on this

reduced sample. We include separately as controls the number of primary care clinics

per 10,000 rural inhabitants in the municipality administered by (i) SSA, (ii) ISSSTE,

and (iii) IMSS. The first group of clinics target the uninsured population, particularly

in rural areas, and are administered by the federal government through the SSA. The

second group are clinics administered by ISSSTE, which provide medical services only

to registered federal employees. Finally, the third group are regular, non-IC IMSS

clinics that provide services to registered salaried workers in the private sector, mostly

in urban localities.
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The first row of Table 3 and 4 confirm our main results for both fertility, and

contraceptive knowledge and use. In Table 3 the estimates of our key interaction have

the same sign and are similar in magnitude to those reported in Table 1, but they are not

statistically significant, probably because of the considerably smaller sample size. The

first row of Table 4 shows that results for contraceptive use are also consistent in sign

and magnitude with those in Table 2. In particular, the positive effect of the number of

IC clinics per 10,000 rural inhabitants on the number of contraceptive methods named

spontaneously remains significant at 5 percent, whereas the corresponding positive effect

for the total number of methods named remains significant at 10 percent. In addition,

the positive effect of these clinics on permanent female or male sterilization also remains

significant at 5 percent in column 5. Given that the sample in these tables is roughly

half of the sample in Tables 1 and 2, it is reassuring that the sign and magnitude of

the key estimates remains after such a loss of observations.

In Tables 3 and 4, clinics from other public health providers have statistically

significant effects, some of them in the same direction of reducing fertility and

increasing contraceptive knowledge and use. However, given that these clinics are in

the same municipality, but are not necessarily located on rural localities or serve the

rural, open population, we regard them as additional controls for other characteristics

of the municipality, which do not affect our main findings.

5.2 Estimation on a subsample of non-migrant women

The placement of an IC clinic in a given rural locality could have attracted women who

were particularly interested in having access to health care and family planning services

to that locality. This selective migration could potentially cause an upward bias in our

estimated impacts. As mentioned in our data section, the majority of young women

in our ENFES sample (79 percent) had been living at least for 8 years in the same

locality of the survey, since before the intervention. Nevertheless, in Tables 5 and 6, we

exclude the remaining 21 percent of women from our main estimations, that is, those

who migrated to the locality after the intervention. The estimates in the first row of

these two tables are remarkably similar in sign, magnitude and statistical significance,

to those in our main tables, with few exceptions. For instance, the positive effect of IC

clinics on the probability of having no births in the last five years for the youngest group

is now significant at 10 percent; the effect on the age at first intercourse remains positive
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and statistically significant, but is smaller in size; and the positive effect on female or

male sterilization is very similar in magnitude, but losses statistical significance. Apart

from these selected cases, the rest of the estimates are practically identical to our main

results, thus confirming that the latter are not driven by the selective migration of

women who desire access to health and family planning services.

5.3 Estimation for women aged 26 to 39

To verify that the IC clinic expansion had no impact on outcomes that were

predetermined by the time it took place, we estimate regression similar to our main

ones on a sample of women aged 26 to 39, who were between 18 and 31 years old in

1979. Given that the peak in the distribution of age at first birth in our sample is 18,

these women most probably had already started their fertility when the intervention

started. To be clear, IC clinics could still have impacts on some of their fertility

outcomes, but we would expect to see no significant impact on the age at first birth,

at first marriage and at first intercourse. Finding an effect on these outcomes could

indicate a change in the composition of women in localities with higher treatment

intensity, caused by the IC intervention. In addition, if the impact of family planning

services is greater for adolescent women, as we find, we would expect no differential

impact for the youngest group in this subsample (those age 26 to 32).

Tables 7 and 8 show the results for this exercise, for which we divide the sample in

women aged 26 to 32 and those aged 33 to 39. The first row of Table 7 shows that none

of the differential effects of IC clinics for women in the youngest group are statistically

significant. In particular, note the lack of statistical significance for age at first birth,

at first marriage and at first intercourse, which is as expected. In the third row, the

number of IC clinics per 10,000 inhabitants in the municipality alone is associated

with a lower age at first birth, first intercourse and first marriage, which confirms that

the intervention targeted places that were relatively disadvantaged. In that same row,

columns 5 and 6 show that, for all women aged 26 to 39, an additional IC clinic has a

positive effect on the probability of having no births in the 5 years prior to the survey

and a negative effect on the number of births in the last 5 years. As mentioned, the

family planning services provided by the IC clinics could still impact women in this age

group, but there are no differential effects those in the youngest group. In Table 8, we

show that there also no differential effect of IC clinics on contraceptive knowledge and
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use for women in the youngest group, but positive and significant effects of each IC

clinic for all women age 26 to 39, which could explain some of the fertility impact in

the previous table.

5.4 Heterogeneous effects of the 1984 decentralization of

health services

As mentioned in the background section, in 1984, the Mexican federal government

attempted to decentralize health services for the uninsured. Consequently, in some

states, IC clinics were briefly transferred to state governments for administration and

provision of services. In this subsection, we capture the potential heterogeneous effects

due to this decentralization process by adding the triple interaction of the number of

IC clinics with the dummy for being age 15 to 21 in 1987 and a dummy for whether

the state had already decentralized by 1987. We also include all the relevant double

interactions in our estimation, in particular our key interaction from Tables 1 and

2.

In Tables 9 and 10, the first row shows the estimates of the triple interaction

capturing the heterogeneous effects of the decentralization, whereas the second row

shows the effects for the same double interaction of interest in our main tables. Thus,

the first row shows the additional effect of being a decentralized state for the youngest

women.

The second row of Table 9 shows that the effects of IC clinics on the fertility

outcomes of younger women in all states are very similar in magnitude to those

estimated in Table 1. In particular, the negative effect on children ever born and the

number of births in the last 5 years, and the positive effect on age at first marriage

and at first intercourse are of similar magnitude and retain their statistical

significance.

The first row of Table 9 shows that IC clinics had additional significant effects on

selected fertility outcomes of younger women in decentralized states. For instance, in

column 1, the effect of clinics on the number of children ever born for women aged 15

to 21 is also negative and significant at 1 percent for decentralized states, implying a

larger reduction in this variable per additional IC clinic per 10,000 rural inhabitants

in those states. The same is observed in column 6 for the number of births in the last
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5 years. For other outcomes, the number of clinics seems to have a significant effect

only for younger women in decentralized states. Accordingly, an additional clinic in a

decentralized state seems to increase the probability of being childless by 6.4 percentage

points and to reduce the number of ideal children by 0.59, whereas we find no significant

effect in the second row of this table or in Table 1. Finally, the effect on age at first birth

in the second row is positive, smaller than in Table 1, and not statistically significant,

whereas the effect for decentralized states is positive, larger (0.79 years), but significant

at 10 percent only.

The first row of Table 10 suggests that these differentiated effects on some

fertility outcomes cannot be attributed to more knowledge and higher contraceptive

use associated with IC clinics in decentralized states, because the estimates in the first

four columns are negative, even though some of them are not statistically significant.

The only exception are the effects of IC clinics on the intention to use any

contraceptive method in the 12 months following the survey, which are positive and

significant at 5 percent for decentralized states. Conversely, in the second row of the

table, the estimated impacts of an additional IC clinic for the youngest women are

remarkably similar in sign, magnitude and significance to those in Table 2. These

estimates imply that, as shown in our main results, these clinics increased the

knowledge and use of contraceptives of women age 15 to 21 in all states.

6 Effects of IC clinics on education and other

outcomes

The youngest women in our sample were between 8 and 14 years old when the IC

expansion took place. As shown in our main results, this expansion decreased their

fertility, presumably through the delaying of their first intercourse, marriage and birth,

at an age that is key to human capital accumulation. Thus, in Table 11 we analyze

whether the expansion had any impact on their schooling and other outcomes related

to their well-being. We estimate the effect of the number of IC clinics per 10,000 rural

inhabitants with separate regressions for women aged 15 and 21 and for women aged

22 to 28 to allow the estimates of all controls to be different between these two groups.

Given this separate estimation, the coefficient of interest is that of the number of IC

clinics per 10,000 rural inhabitants in the municipality and we control for the age of
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the respondent in years, the municipality characteristics correlated with treatment and

state fixed effects as before.

Panel A in Table 11 shows that, for the youngest group of women, an additional

clinic increased the probability of completing their primary education by 0.23

percentage points, and it also increased the probability of having some secondary

education by 0.18 percentage points. Panel B shows that the corresponding effects for

the women aged 22 to 28 in our sample are very different: the number of clinics has

no significant impact on the probability of completing primary education, and has a

negative and significant effect on the probability of having some secondary education.

These relatively older women were 15 to 21 years old when the intervention took

place, so the lack of significant effect on primary education, which is generally

completed at 12 years old in Mexico, is expected. Given that children are usually 15

years old in the last year of secondary schooling, the intervention also has very limited

scope to influence the secondary schooling of this older group, so the negative effect

on secondary education might be due to the correlation of relatively worse

socioeconomic outcomes with the placement of IC clinics.

Column 3 shows that an additional IC clinic has a negative and statistically

significant effect on the probability that a woman aged 15 to 21 has ever worked; a

positive effect of 1.6 years on their husband’s education for those who are married;

and a positive and significant effect on the probability of being married. However,

these effects in column 3 to 5 for younger women are also present for women aged 22

to 28 in Panel B, and they are all statistically significant and of a similar magnitude

as those in Panel A. Thus, we find no evidence of differentiated effects for these

groups for other outcomes. However, the different effects we do find for schooling are

consistent with those found on their fertility and contraceptive outcomes in Tables 1

and 2.

As mentioned in the background section, the Coplamar anti-poverty strategy

included an education component called SEP-Coplamar. According to official records,

the SEP-Coplamar program started in 1980 and consisted in building 35 school-homes

(casas-escuela) in localities that already had a primary school to provide food and

shelter to children from remote localities without school infrastructure.10 Thus, the

placement of these school-homes was determined by the existence of a primary school

10See Secretaŕıa de Educación Pública (1982)
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in the locality and the existence of sufficient school-aged children in the nearby

isolated localities, not necessarily by the size of the locality, as the IC health

component was. Even if both components were correlated at the locality level, the

construction of 35 school-homes is small compared to the 2,715 IC clinics built, and

thus many IC localities might not have had any of these school-homes.

Outside of the Coplamar strategy, between 1979 and 1982 the Ministry of

Education (SEP) did expand the school infrastructure, particularly for the primary

and secondary levels. In this period, the number of primary schools increased by

10,036 schools (15 percent) and that of secondary schools increased by 4,805 schools

(95 percent). However, we have no information about the placement of these schools,

which were built outside of the Coplamar strategy, so we do not know whether they

also targeted IC localities in particular. Only the school-homes are mentioned as the

educational component of the Coplamar strategy in official documents. Nevertheless,

we cannot rule out that this school expansion might have interacted with the effects of

IC clinics to increase the schooling of the youngest women in our sample.

7 Conclusions

We show that the expansion of rural health infrastructure that took place in the late

1970s in Mexico, when family planning policy was one of the priorities for the

Mexican government, reduced the fertility of young women, measured 7 years after

the intervention. Specifically, our results suggest that the IC clinic expansion reduced

the number of children born of rural women aged 15 to 21, possibly through a delay in

their first intercourse, marriage and birth. The increase in the knowledge and use of

contraceptives among these women, associated with the number of IC clinics built in

their municipality, confirms that, indeed, the family planning services provided by

these clinics contributed to the decrease in their fertility. We also find that the

number of IC clinics in the municipality increased the probability of completing

primary education and that of acquiring some secondary education for these women,

who were between 8 and 14 years old when the clinic expansion began.

Access to well-supplied and staffed primary health clinics possibly decreased the

cost of adopting and sticking to the use of contraception among young, rural women,

thus impacting the timing of their fertility and their human capital accumulation. Our
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findings also confirm that interventions that reach women shortly before or at the

beginning of their adolescence might have larger impacts, particularly on the starting

time of their fertility, as shown in other studies. Thus, as argued by Miller (2010),

completed fertility is important, but the timing could be even more so for young women,

who are still in an age of accumulating human capital. Both impacts could lead to long

term improvements in the health and standard of living of these women and their

children. Due to the limitations imposed by the characteristics of available data, in

this paper, we measured only the medium term effects. However, the estimation of a

long-term effect would entail valuable information that is left for future work.
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8 Tables and Figures

Figure 1: IC clinics per 10K rural inhabitants per municipality
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including those without IC clinics, are used to calculate the average. Rural
inhabitants are those in localities with less than 2,500 inhabitants.
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Figure 2: Fraction of municipalities with at least one IC clinic
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Appendix: Placement of IC clinics

In this section, we match 1980 Mexican Census and the ENFES data at the municipality

level, to compare the characteristics of the municipalities with and without IC clinics.

In addition, we present the results of OLS regressions on the determinants of treatment,

defined as the number of IC clinics per 10,000 rural inhabitants, at the municipality

level.

Table A1 shows differences in means for selected characteristics from the 1980

Mexican Census for the treated and control municipalities in our ENFES sample. For

ease of comparison, in this table, treated municipalities are those that have at least one

IC clinic and control municipalities are those that have none in 1982. Municipalities

with IC clinics have a much larger number of localities between 1 and 2,499 inhabitants,

and also have a higher fraction of their population living in those smaller localities,

compared to control municipalities. In addition, IC municipalities indeed seem more

disadvantaged than those without the program according to various sociodemographic

characteristics. They have a higher share of their population age 10 and older without

secondary education and of their population age 6 to 14 not enrolled in primary school,

and a lower literacy rate. They also have a higher share of indigenous population, of

indigenous population that do not speak Spanish, and of their labor force in agriculture.

Regarding dwelling characteristics, IC municipalities have a higher share of dwellings

without basic sanitation and other services. Treated and control municipalities do not

differ in the labor force participation rate or in their unemployment rate. Finally,

regarding the fertility measures from the census, IC municipalities have an average of

2.9 children born per woman age 12 and older, whereas in control municipalities the

average is slightly lower (2.6 children). The share of born children who did not survive

is slightly higher in treated municipalities (18% versus 16% in control municipalities).

Table A2 shows that these differences remain when using the whole sample of Mexican

municipalities from the 1980 Census, but they are less stark.

As mentioned in the text, we summarize the information about these

sociodemographic characteristics at the municipality level, many of which might have

influenced the placement of IC clinics, with a ”marginality index”. The last row of

Table A1 shows that, as expected, the value of the marginality index is higher for

municipalities with IC clinics than for those without them, confirming that treated

municipalities are relatively more disadvantaged.
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Table A3 shows the differences in means for individual characteristics for rural

women aged 15 to 28 in our ENFES sample. Consistent with the placement of clinics

in relatively disadvantaged municipalities, young women in municipalities with IC

clinics are less educated, more likely to be married and to live in a dwelling lacking

basic services, than women in municipalities without these clinics. On average,

treated women have higher fertility, compared to control women and lower use and

knowledge of contraceptives. Young women have 1.56 children ever born in treated

municipalities, and 1.25 children in control municipalities. Only 46 percent of treated

women have no children, compared to 51 percent of control women. The ideal number

of children for women in IC municipalities is higher (3.45) than the ideal for women in

municipalities with no such clinics (2.87). Regarding contraceptive knowledge, 78

percent of young women in treated municipalities report knowing about modern

contraceptive methods, compared to 96 percent of young women in control

municipalities. Treated women also report knowing between 0.77 and 2.27 fewer

contraceptives methods than control women. Regarding contraceptive use, 20 percent

of women report having used, compared to 36 percent of control women; and 12

percent report to be currently using contraception, compared to 23 percent of control

women. The same pattern holds for intention to use contraceptives among women

who are not currently using any. Finally, the probability of having ever worked is

similar for both groups of women, but a higher share of treated women report to be

currently working.

Table A4 shows the results of an OLS regression on the determinants of treatment

at the municipality level for two treatment variables: (i) a dummy variable equal to 1

if the municipality had any IC clinics in 1982 and zero otherwise; and (ii) the number

of IC clinics per 10,000 rural inhabitants in the municipality. The determinants of

treatment are the marginality index described above, the share of the municipality

population that lives in localities between 1 and 2,499 inhabitants and the average

population per locality of that size.11 We report results for both the full sample of

Mexican municipalities in the 1980 Census, and the subsample of municipalities in the

ENFES data.

The first two columns of Table A4 show that, for the whole sample of Mexican

11We also estimated similar regressions using all the municipality characteristics included in our
marginality index as separate controls. Most of them are not statistically significant when taken
separately. These results are not shown, but available upon request.
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municipalities, the marginality index has a positive correlation with the probability

of having at least one IC clinic, and also with the number of these clinics per 10,000

rural inhabitants. Both estimates are significant at 1 percent, confirming the narrative

of the intervention being targeted toward the most marginalized municipalities. For

our ENFES sample, the estimates in columns 3 and 4 are also positive, but they lose

significance, probably due to a much smaller number of observations. For the full

sample, the fraction of the municipality population who lives in the smallest localities

has no significant effect on the probability of having any IC clinics, and a negative

and statistically significant effect on the number of these clinics in the municipality.

The estimates for our sample are instead positive, but also statistically insignificant.

Finally, in all columns, the average population in the smallest localities has a negative

and statistically significant effect on the treatment variables, which confirms the focus

of the intervention in municipalities with relatively small, rural localities. As mentioned

in the text, in our main OLS regressions using the ENFES sample, we control for these

three determinants of the number of IC clinics per 10,000 rural inhabitants in the

municipality, our chosen treatment variable, to account for the factors that might have

driven the placement of these clinics.
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