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1. Introduction

With infant mortality rates four to twenty times those of developed
countries, poverty reduction is critical if less developed countries are to
progress. Conditional cash transfer (CCT) programs are the latest in a
series of social programs designed to alleviate short- and long-term
poverty (Fiszbein and Schady, 2009). The long-term goals will be
achieved by building the human capital of young children and thus
breaking the intergenerational transmission of poverty. To reach this
goal, cash transfers are provided conditional upon beneficiaries
engaging in behaviors designed to improve their health, nutrition
and/or education status. The first large scale CCT program started in
Mexico in 1997. Since then, similar programs have been implemented in
more than 12 developing countries and recently in New York City.
Despite their current popularity and emphasis on human capital
accumulation, there is limited analysis of their impact on children's
health outcomes. In this paper, I use the phasing-in over time of the CCT

* Institute of Behavioral Science, University of Colorado at Boulder, 483 UCB, Boulder,
CO 80309-0483, United States. Tel.: +1 303 492 0237; fax: +1 303 492 6924.
E-mail address: tania.barham@colorado.edu.

0304-3878/$ - see front matter. Published by Elsevier B.V.
doi:10.1016/j.jdeveco.2010.01.003

program in rural Mexico, Progresa,' to evaluate the impact of this
innovative policy tool on two important indicators of children's health,
infant and neonatal mortality rates. Neonatal and infant mortality rates
(NMR and IMR) are defined as the number of children who die before
age 30 days and age 1, respectively, per 1000 live births in the same year.

Past research used randomized experiments and household survey
data collected for the purpose of evaluating a particular CCT program.
These studies show that CCT programs were effective in improving
the nutritional status of young children in a number of different
countries in Latin American (Gertler, 2004; Maluccio and Flores, 2004;
Rivera et al., 2004; Attanasio et al., 2005; Behrman and Hoddinott,
2005), and in reducing acute diarrhea episodes in Colombia
(Attanasio et al., 2005).>* However, there are no studies on one of
the main indicators of children's health, infant mortality. While

1 Progresa stands for Programa de Educatién, Salud y Alimentacién. This program is
now known as Oportunidades.

2 Other papers on the health impact of CCTs have focused on testing whether the
health conditionalities led to appropriate increases in health care utilization and
vaccination coverage (Gertler and Boyce, unpublished manuscript; Bautista-Arredon-
do et al., 2006; Barham et al., 2007; Barham and Maluccio, 2009).

3 Improvements in the nutritional status of children have also been found in
research on the effects of unconditional cash transfer program in South Africa (Duflo,
2003; Case, 2004).
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mortality data are routinely collected in household surveys, mortality
is a relatively rare event, so even large household surveys from
randomized experiments, often do not have a sufficient sample size
for accurate estimation of infant or neonatal mortality.

Empirically establishing causality between CCT programs and IMR
and NMR is difficult without the use of randomized experiments.
Owing to the extensiveness of Progresa and that it was phased-in over
time and location throughout rural Mexico, a quasi-experimental
method is exploited to determine program impacts. In particular, I use
the percent of rural households receiving Progresa transfers in a given
year and municipality as the treatment variable. Using a municipality-
level dataset created from administrative, census, and vital statistics
data covering the period 1992-2001, and municipality and time fixed-
effects models, the impacts of the program on IMR and NMR are
determined. In addition, the causes of death and types of communities
for which the program has been most successful at reducing mortality
are explored.

The findings suggest that the benefits and rate of return of
Progresa on children's health are quite large. They show that Progresa
led to a 17% reduction in infant mortality among the treated and an
average treatment effect of 8%. This finding is particularly remarkable
given there was less than a 1% reduction in infant mortality in
program municipalities in the five years prior to the program. The
effect on neonatal mortality is not consistently statistically significant.
The benefit-cost ratio for Progresa's health component ranges from
1.3 to 3.6. This ratio is likely an under-estimate because it is based on
benefits derived solely from reductions in infant mortality and does
not include improvement in morbidity for children and adults that
most certainly occurred as a result of the program.

2. The rural Progresa program
2.1. Background

Adopted in 1997, Progresa aims to break the intergenerational
transmission of poverty by improving the human capital of poor
children in rural Mexico. Before 2001, the program mainly targeted
the rural poor reaching nearly 2.5 million rural households by 2000.
The rigorous evaluation and the success of the rural program provided
a stimulus for the program to be implemented in the urban areas of
Mexico and by other countries. The Progresa model was first adopted
mainly by middle income countries such as Mexico, Brazil, Argentina,
Chile, and Turkey, but has since been implemented in low-income
countries such as Nicaragua, Mozambique, and Yemen.

Progresa is unique in that it combines two traditional methods of
poverty alleviation: cash transfers and free provision of health and
education services. These programs are linked by conditioning the
cash transfers on children attending school and family members
obtaining sufficient preventative health care. Therefore, the income
transfer not only relaxes the household budget constraint, but also
improves utilization of health and education services. There are
separate transfers provided for the health and education condition-
alities, so receiving the health transfer does not depend on the family
also meeting the education conditionalities. Together, these con-
ditionalities led to an increase in average beneficiary income levels of
22% the in rural areas (Parker and Teruel, 2005).

2.2. The Progresa health and nutrition component

The health component of Progresa was designed to address many
intractable health issues in rural Mexico. For instance, the program
targets infants, children, and pregnant and lactating women in an
effort to ensure a healthier start to life. In addition, the cash transfers
are conditional on every household member's participation in three
important health activities: growth monitoring from conception to
age 5; regular preventative health check-ups for all family members,

including prenatal care and immunizations, and; mother's attendance
at health, hygiene and nutrition education talks.*

An appointment monitoring system which included providing
beneficiaries with an appointment book helped facilitate compliance
with conditionalities. Transfers based on the health conditionality
were paid every two months and were only paid if beneficiary
households attended all required visits and education talks for that
two month period.

Since it was expected that health care utilization would rise as a
result of the program, Progresa coordinated with other government
ministries to ensure an adequate supply and that the quality of health
care in program areas did not deteriorate. The improvement in supply
included the use of mobile clinics and foot doctors to reach
marginalized communities that did not have access to permanent
health clinics. In addition, a basic health service package was available
at health facilities to ensure some minimal level of quality of care. This
package included: family planning; education on basic sanitation, and
accident prevention; prenatal, childbirth and puerperal care; growth
monitoring; vaccinations; anti-parasite treatment, and; prevention
and treatment of diarrhea, respiratory infections, tuberculosis, high
blood pressure, and diabetes (Adato et al., 2000).

In order to improve beneficiary nutritional status, Progresa provided
a nutritional supplement to pregnant and lactating women, children
under the age of 2, and children aged 2-5 with signs of malnutrition. The
macro- and micronutrient content of the supplements were adapted to
meet the specific nutritional needs of the Mexican population (Rosado
etal.,2000). In particular, the supplement provided children with 20% of
the caloric needs and 100% of the necessary micronutrients (Behrman
and Hoddinott, 2005).”

2.3. Program mechanisms to reduce infant and neonatal mortality

Infant mortality is often broken down into neonatal mortality
(deaths that occur within the first month of life), and post-neonatal
mortality (deaths that occur after the first month of life but before age
one) since some of the main causes of death differ. According to the
1996 Mexican death certificate data, deaths in the post-neonatal
period were mainly attributed to respiratory and intestinal infections,
congenital anomalies and malnutrition. Neonatal deaths resulted
primarily from perinatal infections, respiratory conditions such as
birth asphyxia, and congenital malformations. While often not the
main cause of death, chronic maternal malnutrition and low birth
weight of babies are known to be a principal contributor to neonatal
death (Moss et al., 2002).

The Progresa program is designed to address many of the main
causes of neonatal and post-neonatal mortality.> Due to both the
scope of the conditionalities and concern about the quality of prenatal
care, the program may have less of an effect on neonatal mortality.
This is because the majority of neonatal deaths take place in the first
seven days of life (Moss et al., 2002), and common strategies to reduce
preventable causes of neonatal mortality (i.e. respiration conditions at
birth), such as the presence of a trained birth attendant at delivery and
a newborn visit within a few days of life (Moss et al., 2002), were not
included in the conditionalities. However, prenatal care can lead to
reductions in neonatal deaths due to, but not limited, to perinatal
infections and some congenital anomalies (Gilbert, 2002; Penchasza-
deh, 2002; Hollier and Workowski, 2005), though poor quality of

4 Children from birth to age 12 months were required to have 7 check-ups. Pregnant
women were required to have a minimum of 5 check-ups during the prenatal period
and 2 check-ups after the birth. Depending on their age, older family member were
required to have between 1 and 4 check-ups a year (Adato et al., 2000).

5 See Rosado et al. (2000) and Rivera et al. (2000) for details of the nutrient content
of the supplement.

6 Reduction of some causes, such as congenital anomalies, may require preconcep-
tion care rather than prenatal care (Lu et al, 2003), genetic tests, ultra sound or
surgical procedures which are not commonly available in rural Mexico.
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prenatal care may reduce the effect of the program (Bronfman-
Pertovsky et al., 2003; Aguilar-Barradas et al., 2005; Barber, 2006).

Despite these concerns, the three main health conditionalities
(preventative care visits, nutritional supplements, and health educa-
tion) are designed to improve the health outcomes of young children.
The conditionalities require children aged one month to a year to
receive five preventative health care check-ups. Many of the services
provided in the Basic Health Services Package are designed to reduce
the major causes of post-neonatal mortality such as child respiratory
and intestinal infections, and malnutrition. Research, though limited,
suggests that the quality of treatment for diarrheal diseases and
respiratory infections was adequate in the public sector in Mexico
prior to Progresa (Bojalil et al., 1998), so the interventions should be
effective.

Another Progresa intervention that could reduce mortality in both
the neonatal and post-neonatal periods is the nutritional supplement
and treatment for parasites. These are important interventions since
not only is malnutrition a major cause of post-neonatal mortality, but
it is an important underlying cause of respiratory and intestinal
infections, and congenital anomalies (Victora et al., 1999; Penchasza-
deh, 2002; Zar and Mulholland, 2003; O'Ryan et al, 2005). Also,
treatment of parasites and micronutrient and protein/energy supple-
mentation during pregnancy are interventions that have been shown
to be effective at reducing low birth rate births and in some cases neonatal
mortality (de Onis et al., 1998; de Silva et al., 1999; Ladipo, 2000; Kramer
and Kakuma, 2003; Mishra et al., 2005; Shaheen et al., 2006).

The health education talks are also important because they teach
mothers to prevent and recognize signs of acute respiratory and
diarrheal diseases; how to make oral rehydration salts — the main
therapy for managing intestinal infections (Phavichitr and Catto-
Smith, 2003; Thapar and Sanderson, 2004); the benefits of exclusive
breastfeeding and child nutrition; and provide important information
on pregnancy, delivery, and newborn care. This education may also
encourage families to spend part of the cash transfer on more
nutritious food and improving their children's health.

2.4. The randomized experiment

A prominent feature of Progresa is the randomization of 506
program localities in seven states into treatment and control groups.
While many studies on Progresa take advantage of the survey data
collected to evaluate the program (henceforth called the Progresa
randomized evaluation database), this database has an insufficient
sample size to estimate a reasonable point estimate of the impact of
Progresa on infant or child mortality. This is because there were only a
handful of deaths of children under age one in the control areas in the
post-intervention period.

2.5. Program targeting and phase-in

Progresa used a two-stage process to identify eligible beneficiary
households in rural areas. In the first stage, rural localities’” were
selected. In order to meet the program's objectives, localities were
chosen based on a number of attributes. Localities were first ranked by
a marginality index® and only those with a high marginality® were

7 A rural locality has 2500 or less inhabitants. Of the 199,391 localities in the 2000
census 196,350 were rural. The average number of people living in a rural locality is
126.

8 The marginality index is constructed using the principal components method. The
variables in the index include: the literacy rate; percent of dwellings with running
water, drainage, and electricity; average occupants per room; percent of dwellings
with a dirt floor; and percent of labor force working in the agriculture sector.

9 The marginality index was divided into five grades based on the degree of marginality
(for details see de la Vega, 1994). A grade of five indicates a high level of poverty and a
grade of one a low level of poverty. Only those localities with marginality grades of four or
five were considered eligible for Progresa.
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Fig. 1. Trends in the number of Progresa beneficiary families and localities.

included in the program. Next, localities were screened to ensure
access to primary and secondary schools as well as to a permanent
health care clinic.'” Finally, the program used population density data
and information on the proximity of localities to each other to
determine the geographic isolation of the locality. This information
was used to identify groups of localities where the maximum benefit
per household in extreme poverty would be reached. As a result, any
locality with less than 50 inhabitants, or that was determined to be
geographically isolated was excluded from the program.

Once localities were selected, beneficiary households in each
community were identified. A census, called the Encaseh, was taken of
all households in the program localities. This census collected
information on household income and characteristics that captured
the multidimensional nature of poverty. Using these data, a welfare
index was established and households were classified as poor or non-
poor. Only the poor became eligible for benefits. Once the list of
potential beneficiaries was drawn, it was presented to a community
assembly for approval. As a result of this process, a different percent of
the rural population is covered by the program in each locality.!!

For logistical and financial reasons, the program was rolled out
over time across localities. Fig. 1 provides the number of program
beneficiaries and program localities over time. The program started in
2578 localities in 7 out of 32 states in 1997, with the first transfers
being provided between September and October of 1997. In 1998, the
program was greatly expanded, reaching almost 34,000 localities and
all but two states. In this year, the requirement that localities must
have access to a permanent health clinic was relaxed. Not all localities
were incorporated in the same month in 1998, rather the expansion
was spread throughout the year. For this reason, some beneficiaries
received transfers starting in February 1998, while others had to wait
until September or October of 1998. Between 1999 and 2001,
localities that were eligible, but not yet included and some localities
which were previously excluded due to geographical isolation were
also incorporated into the program.

3. The data

Rural and urban IMR and NMR were constructed at the municipal-
ity'? level using the 1992-2001 vital statistics data on births and
deaths.!® The mortality data are from a nation-wide database containing
information on every certified death in Mexico and were provided by
the Mexican Ministry of Public Health. These data are available at the

10" A locality was considered to have access to a health care clinic if the clinic was
either in the locality or in a neighboring locality at most 15 km away (Skoufias et al.,
1999).

1 See Skoufias et al. (1999) and Coady (2000) for more details on program targeting
and the welfare index.

12 Localities are grouped into municipalities. The 2000 census recorded that there
were 199,391 localities in 2445 municipalities in Mexico. A municipality is similar to a
county in the US and in 2000 the average population of a municipality was 40,000. The
average population of rural areas of a municipality was 10,306.

13 Values of IMR greater than 240 were set to missing (0.3% of the data), but do not
affect the results.
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municipality level and distinguish whether the person who died resided
inarural or urban locality within that municipality. It is well known that
infant mortality from the vital statistics data is under-reported in most
countries and Mexico is no exception (Mathers et al., 2005; Braine,
2006). Since 1950, Mexico's vital statistics certification system has meet
the World Health Organization (WHO) international standards, and
ranks in the top 20 countries in the World according to the WHO for high
quality mortality records (Mathers et al., 2005). Despite this high rating,
under-reporting is an issue and is higher in the rural areas and in the
neonatal period (Tome et al.,, 1997; Lozano-Ascencio, 2008). The live
birth data are publicly available for every municipality in Mexico on the
Mexican Statistical Agency, INEGI, website and contain information on
every registered live birth. These data are annual and indicate whether
the woman who gave birth resides in an urban or rural locality.' There
is also under-reporting in these data. The infant mortality rate is not
adjusted for under-reporting of deaths or births because estimated
yearly rates may smooth over changes due to Progresa. Comparisons
with rates that are adjusted using the census data (Sepulveda et al.,
2006), show that the IMR rates are lower in this study indicating that
under-reporting of deaths is a more common problem in Mexico.
Discussion of how changes in under-reporting may bias the results is
provided in Section 5.3.

The intensity of treatment indicator, referred to as program intensity
in the tables, is the percent of rural households in a municipality
receiving Progresa benefits. It was created using Progresa administrative
and INEGI census data. The Progresa administrative data include the
number of households registered for the program in December of each
year. This information is available for each locality from the inception of
the program in 1997 to 2001. Using INEGI census data on the number
of rural and urban households in a municipality for 1990, 1995 and 2000,
the number of households for each year between 1992 and 2001 is
linearly interpolated. Thus, the percent of rural households receiving
program benefits in a municipality is the ratio of the number of bene-
ficiary households to the total number of households in the rural areas of
a municipality.'”

Data on municipality characteristics used as controls in the
analysis, with the exception of two, are available in the INEGI
1990 and 2000 Censuses and the 1995 Conteo;!” The percent of
households with a dirt floor and percent of the population working in
the primary sector are only available in the 1990 and 2000 Censuses.
Again, linear interpolation is used to obtain the values for the years
the data are not available. These control variables are available at the
locality level and are aggregated to the municipality level for localities
that received the Progresa benefits before 2001 in order to control for
changes in characteristics over time in Progresa localities.

Health supply data are from the administrative records of the
Ministry of Health and Instituto Mexicano del Seguro Social (IMSS)-
Oportunidades and are not publically available. These data do not
include information on the total supply of health care in Mexico, but
rather cover the providers which supply health care to Progresa
beneficiaries.

A municipality-level panel dataset was constructed covering the
period 1992-2001. Municipality boundaries were redefined during
this time period. In order to make a consistent panel of municipalities
from 1992 to 2001, municipalities that were split in a particular year
are amalgamated. This results in a balanced panel of 2391 munic-
ipalities each year.

14 Data on births are missing for Ozxaca in 2000. These values were estimated by
taking the average of the ratio of births (urban or rural) for 1999 and 2001 in Oaxaca
and multiplying by the total number of births in 2000.

15 Approximately 2% of all values of program intensity are greater than one. These
values are set to missing and do not affect the results.

16 The 1990 locality data were matched by name to the 1995 and 2000 data by the
author. Locality names and codes changed over time and these changes were incorporated
when identified.

17 The Conteo is a shorter version of the Census.

4. Identification strategy

The objective is to estimate the impact of Progresa on rural infant
and neonatal mortality. Ideally, I would compare the IMR and NMR in
treated rural localities with the counterfactual — the IMR and NMR
had Progresa not been available in these localities. Since the mortality
data are not available at the locality level, I investigated the impact of
the program at the municipality level, and use the percent of rural
households within a municipality covered by the program in a given
year as the treatment variable. This treatment variable combines three
sources of variation. One source is the variation in treatment status
across municipalities over time, which is referred to as municipality
phase group. The second source of variation is the number of localities
covered by the program over time within a municipality. Third, the
percent of households benefiting from the program differs between
localities due to poverty targeting within localities.

4.1. Sources of variation

Municipalities were incorporated into the program over time
between 1997 and 2001. A municipality is defined as being part of
Progresa the year the first program locality, in that municipality, is
incorporated. Between 1997 and 2001 the program reached 2220
municipalities. During the first year, 1997, the program included 117
new municipalities. However, the majority of municipalities were
incorporated in 1998 and 1999, 1326 and 648 respectively. Only 12
new municipalities became part of the program in 2000 and 117 in
2001. For simplicity, the municipality phase groups are assigned
numbers 1 to 5 corresponding to the year, 1997-2001, they entered
the program. This phasing-in of municipalities leads to variation in the
treatment status across municipalities over time, and municipalities
yet to be treated can be used as comparison municipalities. The
identifying assumption in this case is that the changes in infant
mortality observed in municipalities incorporated in different years
would be the same, had they not received the program. Although it is
not possible to test this assumption, I test that the pre-intervention
trends in the IMR and the NMR are the same between municipalities
that joined the program in different years. If the trends are the same in
the pre-intervention period, they are likely to have been the same in
the post-intervention period in the absence of the program.

[ test that the pre-intervention trends for rural IMR are similar by
comparing the difference in mean IMR between municipality phase
groups for the years 1990-1996. Dummy variables are specified for
the pre-intervention years 1990-1996, Year; , and municipality phase
groups, PhaseGroup,, where 1990 is the excluded year and phase
group 2 the excluded municipality phase group. In order to mimic the
regression analysis, municipality fixed effects, 7, are included. The
equation used to test the difference in means for municipality, m, in
time, ¢, is:

1996 199% 5
IMRyye = PBo + 2 PByjYear, + 3 3 6yYeary*PhaseGroupy, + Ty + Uy,
j=1991 j=1991 k=13

(1)

The 0's give the difference in the mean change in rural IMR since
1990 between municipality phase group 2 and each of the other phase
groups for the years 1991-1996, and are reported in Table 1. If the
differences (6's) are not significantly different from zero, then the pre-
intervention trends for rural IMR are statistically similar between the
municipality phase groups.

The differences in means between phase group 2 and the other
phase groups are statistically insignificant on the whole for rural IMR
and NMR. However, the magnitude of the differences is much larger
when comparing municipality phase group 2 to 4 or 5, and each group
has one year where the differences are statistically significant at the
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Table 1
Difference in mean municipality rural IMR and NMR between phase group 2 and other phase groups, by year.
Year Rural IMR Rural NMR
1 3 4 5 1 3 4 5
1991 0.75 —0.26 17.10 2.90 0.62 —0.89 293 0.77
(0.93) (0.99) (25.69) (2.30) (0.55) (0.56) (19.66) (1.53)
1992 —1.93" 0.89 18.77* 4.04 —0.25 —0.08 241 0.25
(1.07) (1.16) (10.39) (2.46) (0.58) (0.60) (10.81) (1.54)
1993 —1.47 0.93 —1.69 1.40 —0.23 0.66 —13.29 0.19
(1.10) (1.14) (10.03) (2.66) (0.57) (0.60) (8.92) (1.61)
1994 —0.96 1.36 —4.71 3.12 —0.07 111" —6.77 —0.29
(1.09) (1.18) (11.63) (2.59) (0.70) (0.59) (10.40) (1.77)
1995 —0.69 —0.46 3.48 5.45* 0.44 —0.20 —1.22 2.65
(1.09) (1.27) (8.99) (2.56) (0.55) (0.63) (8.04) (2.23)
1996 —1.55 0.48 21.86 —0.76 —0.35 0.45 1.48 —1.62
(1.21) (1.31) (34.20) (2.38) (0.71) (0.68) (18.52) (1.68)

Notes: Standard errors are in parentheses and are clustered at the municipality level. * and + denote significance at the 5% and 10% levels respectively. Phase groups 1 to 5 refer to
municipalities that were incorporated into the program in 1997 to 2001 respectively. These results are the differences in means controlling for municipality fixed effects.

5% level. Therefore, municipality phase groups 4 and 5 will not be
included in the analysis.

Fig. 2 shows the trend in average municipality rural IMR for
municipality phase groups 1 to 3 (those incorporated in 1997-
1999).'8 If Progresa is successful, there should be breaks in the trend
in rural IMR corresponding to municipality phase groups. The break in
the trend occurred the year the program entered the municipalities
for each of the municipality phase groups except phase group 1. The
break for the municipalities that enter the program in 1997 (phase
group 1) occurred in 1998 due to beneficiaries being incorporated into
the program late in the year. This late start makes it difficult to
separately identify the effect of phase groups 1 and 2. The mean rural
IMR is also much lower for municipality phase group 1 than 2 or 3.1°
Given that the IMR is much harder to reduce the lower it starts, there
is concern that the trends in rural IMR between municipality phase
group1 and the later groups would not be the same in the absence of
the program. Municipality phase group 1 is therefore also not
included in the analysis.

Another source of variation used to identify the program impact is
the phasing-in of Progresa localities, within a municipality, over time.
This source of variation arises because localities were incorporated into
the program in different years within a municipality. For example, in
municipality phase group 2 there were 28,561 Progresa localities in
1998, 12,261 were added in 1999, 231 in 2000, and 9687 in 2001.

Results may be biased if the trends in infant mortality in localities
that were phased-in during different years within a municipality are
not similar. Since mortality data are not available at the locality level, I
examine some key determinants of infant mortality using locality
level census data. These include literacy, access to services such as
electricity, sanitation, and piped water, household size, and the
ethnicity of the population. While female literacy would be preferable
to overall literacy, changes in female literacy will be reflected in the
overall literacy rate. Table 2 presents information on pre-intervention
trends in locality characteristics for localities in municipality phase
groups 2 and 3. The differences in means are adjusted for municipality
fixed effects to mimic the regression analysis. The changes in means
between 1990 and 1995 for localities that were incorporated into the
program in 1998 are reported in the first row. The subsequent rows
show how these changes differ between localities that were
incorporated into the program in 1998 versus later years, and indicate
if the changes are statistically different between the two groups. The

8 The figure presents data only for municipalities that had an average participant
rate of 30% or greater. Similar breaks are seen if all municipalities are included, the
breaks are just not as pronounced.

19 This is because the program was first rolled out in areas that had permanent health
care clinics (Section 2.5).

changes in means are statistically different for almost all the variables,
but are arguably small in magnitude.

Given the sample size is fairly large (over 50,000) it is not
surprising there are so many statistically significant differences. Since
statistical tests, such as t-tests, are affected by sample size, two other
measures of the size of the difference are examined. First, normalized
differences (difference in the changes between groups divided by the
standard deviation of the difference) are examined because they are
not affected by sample size. Normalized differences greater than 0.25
are viewed to be substantial (Imbens and Wooldridge, 2008). All the
normalized differences are less than a quarter and all but 3 less than
0.1. Second, the differences in the change in means are compared to
the differences in the quartile cut-off values (i.e. forth quartile cut-off
minus third quartile cut-off, third quartile cut-off minus second
quartile cut-off etc.) for each variable for 1990. The differences in the
change in means are smaller than the non-zero differences between
the quartiles of the distribution, indicating that they are not large
enough to move a locality to a different part of the distribution. As a
robustness check, these variables will be included as controls in the
regression analysis.

The last sources of variation arise because the percent of house-
holds covered by the program in a locality vary between localities due
to poverty targeting. The potential endogeneity of this variation with
poverty is discussed in Section 5.2. To control for selection bias, it
would be preferable to calculate the percent of rural households
eligible for Progresa rather than actually receiving program benefits.
However, given that take-up rates in the Progresa randomized
evaluation sample are high, 96% (Parker and Teruel, 2005), selection
into the program is not likely to pose a serious problem.

Using all these sources of variation the treatment variable (percent of
rural households receiving Progresa in a municipality) in municipalities

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Year

------- 1997 ==---1998 —— 1999
Fig. 2. Trends in rural municipality IMR by date Progresa became available in a

municipality. Note: Only municipalities with an average of at least 30% of household
receiving Progresa are included.
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Table 2

Difference in changes in pre-intervention locality characteristics, by year locality was incorporated into Progresa.

Percent of population who are

Average number Percent of households with

of occupants in a

indigenous speakers illiterate household piped water sewage electricity
Change in mean for 1998 localities 0.1 —3.6 —0.1 13.5 5.1 219
(0.0) (0.1) (0.0) (0.2) (0.2) (0.2)
Difference in change in means between localities incorporated in later years and those incorporated in 1998
1999 localities-1998 localities —0.1 0.4* —0.1* 1.1+ 5.0* —6.2*
(0.1) (0.1) (0.0) (0.5) (0.4) (0.5)
2000 localities—1998 localities 0.0 0.3 —-0.0 12 4.9* —25
(0.5) (0.5) (0.1) (2.4) (1.8) (2.2)
2001 localities-1998 localities 0.1 0.2 —0.1* —2.6* 2.1* —7.2F
(0.1) (0.2) (0.0) (0.6) (0.4) (0.6)
Observations 48,296 48,295 48,311 48,311 48,311 48,311

Notes: Standard errors are in parentheses. * and + denote significance at the 5% and 10% levels respectively. The change in means is the difference in means between 1995 and 1990.
Means are adjusted for municipality fixed effects. Percent refers to the proportion of the population over age four for indigenous language speakers and over age 14 for the illiterate

population.

phased-in during 1998 (phase group 2) increases from 37% in 1998 to
51%in 2001. For municipalities phased-in in 1999 the increase over time
in program intensity is smaller, from 34% in 1999 to 38% in 2001.

4.2. Empirical model
The estimation equation is:
IMR,,; = o + T, + PBoprogramintensity,, .1 + Uy, (2)

where IMR is the rural infant mortality rate in municipality m in time
t and program intensity is the measure of the intensity of treatment
(percent of rural households receiving Progresa transfers in a
municipality). The lag of program intensity is included since some
new beneficiaries started receiving benefits in the second half of the
year, and receiving benefits while pregnant can be important for
health outcomes.?® Year fixed effects, «, are included to control for
general time trends common to all municipalities, and municipality
fixed effects, T, time-invariant municipal unobservables. In some
specifications time-varying rural municipality characteristics, X, are
included to control for the program phase-in rule and as a robustness
check for potential biases caused by differences in observable time-
varying variables across municipalities phase groups. Due to the
aggregated nature of the data, all regressions are weighted by the
number of rural households in a municipality. Lastly, standard errors
are adjusted for clustering at the municipality level.

The estimate of the treatment effect of Progresa on the treated is
measured by 3o, while the average treatment effect is calculated by
multiplying the impact on the treated by the average of the program
intensity for the program municipalities. The estimate of the treatment
effect will be unbiased if there are no unobserved time-varying rural
municipality characteristics or trends that are correlated with the
treatment variable.

5. Results
5.1. Program impacts
Table 3 presents the effects of Progresa on the IMR (Panel A) and

NMR (Panel B). Panel A column (1) of Table 3 shows that the
coefficient of the lag of program intensity is a statistically significant

20 Specification tests on the number of lags and linearity of the intensity variable
support including only the first lag.

(at the 1% level) —3.01 indicating that Progresa led to a decrease of 3
deaths per 1000 live births among the treated. With an average rural
IMR of 17.5 deaths per 1000 live births, this represents a 17% decline.
At the municipality level, the percent of rural households covered by
the program reached an average of 47% in 2001. Therefore, the
average treatment effect is an 8% reduction in the rural IMR. Panel B
column (1) reveals that there is a smaller and insignificant effect of
Progresa on rural NMR of —0.85. The lack of a significant program
effect on NMR could be a result of more severe under-reporting of
mortality for this age group.

5.2. Robustness checks

As discussed in Section 4.1, the changes in means of characteristics
for localities incorporated into the program in different years were
arguably small but significantly different. To test if these differences
could be biasing the results, observable time-varying municipality
characteristics are presented in column (2). The controls include the
variables presented in Table 2, controls for the phase-in rule (population
density and the percent of rural Progresa localities in a municipality with
access to a permanent health clinic in a given year), the percent of
households with a dirt floor, and the percent of the population working
in the primary sector. These control variables are available at the locality
level and are aggregated to the municipality level for localities that
received Progresa benefits before 2001, to better approximate changes
in Progresa areas. Approximately 400 observations are lost when the
municipality characteristics are included. This change in sample
decreases the treatment effect without the addition of the controls, by
.2 for IMR and NMR leading to estimates of —3.21 to — 1.05 respectively
(results not reported). The inclusion of the time-varying municipality
characteristics further increases the magnitude of the effect to — 3.88 for
IMR and — 1.3 for NMR. NMR is also now statistically significant at the
5% level. The point estimates including the controls are well within the
95% confidence interval of the estimates without controls providing
further confidence that the differences in controls prior to the program
are small, and if anything results in an under-estimate of the program
effect.

Key determinants of IMR found to be significant in a meta-analysis
of the determinants of infant mortality (Charmarbagwala et al., 2004),
but not included as controls in column (2) are immunization rates,
average duration of breastfeeding, and birth order. It is unlikely that
unobserved vaccination rates bias the results as rates were very high
prior to the program in Mexico. Vaccination rates were greater than
92% in Mexico for the third dose of DPT (diphtheria, pertussis, and
tetanus) in 1995 (USAID, 2008), and baseline data from the Progresa
randomized evaluation database show that they are above 92% for
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Table 3
Impact of Progresa on IMR, NMR, and the birth rate.

Rural IMR Rural IMR lagged 5 years Urban IMR Birth rate
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Panel A: IMR
Lag of program intensity —3.01* —3.88* —3.33* —3.35* —3.13* 047 043 —0.003
(0.88) (0.90) (0.96) (0.96) (0.89) (0.94) (0.84) (0.006)
Lag of locality intensity —3.25*
(0.78)
Lag of municipality phase —1.12*
(0.56)
Observations 17,722 17,304 17,304 13,972 13,972 17,304 17,722 12,678 12,001 17,707
Adjusted R? 0.63 0.63 0.63 0.66 0.66 0.67 0.63 0.70 072 057
Mean of dependant variable 17.5 17.5 17.5 18.2 18.2 17.5 17.5 20.1 16.5 0.14
Panel B: NMR
Lag of program intensity —0.85 —1.30* —0.91 —1.32* —0.89+ 0.54 0.79
(0.53) (0.55) (0.63) (0.53) (0.53) (0.50)
Lag of locality intensity — 1127
(0.51)
Lag of municipality phase —0.64+
(0.39)
Observations 17,713 17,304 17,295 13,966 13,966 17,295 17,713 12,672 11,998
Adjusted R? 0.50 0.51 0.51 0.54 0.54 0.54 0.50 0.58 0.63
Mean of dependant variable 8.8 8.9 8.9 9.0 9.0 8.9 8.8 9.0 9.5
Municipality characteristics N Y Y Y Y Y N N N N
Drop 2001 and 2002 data N N N Y Y N N N N N
Municipality time trend N N N N N Y N N N N
Health supply variables N N N N N N Y N N N

Notes: All regressions include municipality and time fixed effects and are weighted by number of rural households in a municipality. Standard errors are in parentheses and are
clustered at the municipality level. * and + denote significance at the 5% and 10% levels respectively. The municipality characteristics include variables presented in Table 2, controls
for the phase-in rule, percent of household with a dirt floor, and percent of population working in the primary sector. Health supply controls are per 1000 population and include:
health clinics, hospitals, mobile health clinics, health brigades, doctors, residents, and nurses.

measles for this poor population (Barham et al., 2007). In Mexico in
1999, exclusive breastfeeding of children less than 6 months of age
varies most strongly by indigenous and urban-rural status (Gonzalez-
Cossio et al., 2003). I control for both indigenous status and urban-
rural location, so likely control for differences in breastfeeding habits.
Lastly, changes in birth order are likely to be correlated with changes
in household size, which is included in the controls.?!

It is possible that the percent of households covered by the program
in a given locality is endogenous as it is correlated with poverty due to
poverty targeting of household within localities (Section 2.5). To
address this potential bias a new treatment variable is created which
is not based on the number of households, the percent of localities which
have Progresa beneficiaries in a municipality, locality intensity. As shown
in column (3) of Table 3, the results are still similar for both IMR (— 3.25)
and NMR (—1.27).

The type of variation used to identify the impact is further restricted
to only the variation at the municipality level to explore the possibility
that localities phased-in during different years within a municipality are
biasing the results. The new treatment variable, municipality phase,
takes on the value 1 once any locality in a municipality receives Progresa
(i.e. starting in 1998 for phase group 2 and 1999 for phase group 3) and
is zero otherwise. It is expected that this will lead to a lower program
effect due to the loss in variation in the treatment variable. In addition,
data for 2000 and 2001 are dropped so that the analysis focuses only on
the effect of localities phased-in during 1998 and 1999. Results for the
smaller sample using the original treatment variable, program intensity,

21 Measures of income or wealth are believed to be important for infant mortality,
but are often insignificant in within country analyses (Charmarbagwala et al., 2004).

are reported in column (4) and using the new treatment variable, mu-
nicipality phase, in column (5). While the effect is lower using the
treatment variable municipality phase, Progresa still has a statistically
significant —1.12 effect on IMR and a marginally significant —0.64
effect on NMR.

In addition, municipality specific time trends are included to
determine if time-varying unobservables could be biasing the results,
column (6). The impact of Progresa is similar for IMR (—3.35) and NMR
(—1.32), showing the time specific municipality trends are not likely
biasing the results.

A number of falsification exercises are also performed to examine
if unoservables are biasing the results. First, to test that pre-existing
trends are not related to future program status the dependent variable
is lagged five years. The coefficients on the treatment variable in
column (8) are small and not significantly different from zero,
suggesting that pre-existing trends are not biasing the results. Second,
since Progresa operated in the rural localities before 2001, it is
possible to test if there are unobservable municipality time trends
common to rural and urban areas that are biasing the results by
examining the program effect on urban IMR and NMR. Table 3, column
(9), confirms that the program had an insignificant effect in urban
areas providing evidence that common rural and urban municipality
trends are also not biasing the results.

Lastly, a reduction in the infant mortality rate could be a result of
an increase in births if program incentives encouraged women to have
more births. Past research using the Progresa randomized evaluation
database report that the program did not lead to an increase in fertility
(Skoufias and McClafferty, 2001; Stecklov et al., 2006). The effect of
Progresa on the birth rate, defined as the number of live births per
woman of approximately fertility age (ages 15-40) that is presented
in column (10) of Table 3 confirms that the program had no effect on
the birth rate.
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5.3. Biases from under-reporting of vital statistics data

Itis well known that vital statistic data on births and deaths suffer from
under-reporting (Mathers et al., 2005). To the extent that under-reporting
does not change over time within a municipality, it is controlled for by the
municipality fixed effects. However, changes in under-reporting over time
that is correlated with Progresa will bias the results.

Mexico started its death certification system in 1950. Under this
system, a death is reported to a health official who certifies the death,
determines the cause of death (via a verbal description of the death or
through an examination) and gives the family a death certificate
(Braine, 2006). Under-reporting occurs when there is no health
official located close to the family of the person who died, or the time
or money costs associated with reporting the death are too high
(Braine, 2006). Progresa may lead to an increase in reporting of deaths
among the beneficiaries for several reasons. First, all members of the
family under the program must regularly see a health provider.
Second, if any family member misses a scheduled appointment they
will not receive the cash transfer for meeting the health condition-
alities. So it is in the financial interest of the family to report to the
health official a child's death. As a result, it is possible that in areas
where there are more Progresa beneficiaries there will be more infant
deaths reported than before the program began.

A reduction in the infant mortality rate could also result from an
increase in births rather than a decrease in deaths. Birth registration is
not the responsibility of the health officials, and there are no program
conditionalities that would lead to an increase in birth registration.
Section 5.2 showed that Progresa did not lead to an increase in the
birth rate. Therefore, any under-reporting will cause the program
effect to under-estimate the reduction in infant mortality.

5.4. Impact of the program on selected causes of deaths

Table 4 presents the program impact for the five main causes of
infant mortality broken down by the NMR and post-neonatal mortality
rate (PNMR). The PNMR is the number of deaths of children greater than
30 days old and less than age one per 1000 live births. It is important to
examine the program impacts by disease as the aggregation of diseases
may mask significant results, especially for neonatal mortality, and
provides evidence of which major causes of deaths Progresa has been
able to address. The results are presented controlling for municipality
characteristics, but are similar without the controls unless noted in a
footnote. During the post-neonatal period there is a statistically
significant reduction per 1000 live births of 0.65 deaths due to intestinal
infections, 1.12 deaths due to respiratory diseases, and 0.33 due to
nutritional deficiencies. Neonatal deaths due to respiratory infections
are also significantly reduced by 0.44. There is also a marginally
significant (at the 10% level) 0.30 reduction in the PNMR related to
congenital anomalies and 0.85 reduction in the NMR due to conditions
in the perinatal period.?

As expected, reductions in deaths are concentrated in the causes of
death for which the program was most suited to address: intestinal and
respiratory diseases, and nutritional deficiencies. There is, however,
suggestive evidence that Progresa led to a decrease in deaths in the
perinatal period due to congenital anomalies. This illustrates that the
program may be able to address causes of death that are more difficult to
treat and require prenatal and even preconception care to prevent.

5.5. Heterogeneity of the treatment effect by pre-intervention levels of
IMR and NMR

It is likely that the impact of the program will vary considerably
depending on the pre-program level of the IMR and NMR. This is because

22 These variables are not statistically significant even at the 10% level when controls
are excluded.

Table 4
Impact of Progresa by disease.
IMR NMR PNMR
Intestinal infections
Lag of program intensity —0.73* —0.07+ —0.65"
(0.20) (0.03) (0.18)
Adjusted R? 0.34 0.16 0.32
Mean of dependant variable 1.2 0.1 1.1
Respiratory infections
Lag of program intensity —1.56* —0.44* —1.12*
(0.40) (0.12) (0.32)
Adjusted R? 0.49 0.29 0.44
Mean of dependant variable 3.1 0.5 2.6
Nutritional deficiencies
Lag of program intensity —0.35* —0.01 —0.33"
(0.13) (0.04) (0.12)
Adjusted R? 0.26 0.17 0.23
Mean of dependant variable 1.0 0.2 0.9

Conditions originating in the perinatal period

Lag of program intensity —0.91+ —0.85+ —0.06
(0.45) (0.43) (0.08)
Adjusted R? 0.45 0.44 0.17
Mean of dependant variable 6.7 6.2 03
Congenital anomalies
Lag of program intensity —0.29 —0.01 —0.30+
(0.23) (0.16) (0.14)
Adjusted R? 0.27 0.23 0.19
Mean of dependant variable 24 14 1.0
Observations 17,304 17,295 17,304

Notes: All regressions include municipality and time fixed effects and municipality
characteristics and are weighted by number of rural households in a municipality.
Standard errors are in parentheses and are clustered at the municipality level. * and +
denote significance at the 5% and 10% levels respectively. PNMR stands for post-neonatal
mortality.

itis easier to reduce the mortality rate when it starts at a higher level. To
determine if there are differences in program impacts by pre-program
levels of IMR and NMR the sample is split into those municipalities
whose average IMR or NMR is below or above the 1995 sample median.

The findings in Table 5 for the two groups are indeed divergent and
there is a significant decrease in rural IMR and NMR only for those
municipalities whose pre-program levels were above the median.
Specifically, there is a significant decrease of 6.9 infant deaths (25%)
and 2.5 neonatal deaths (18%) per thousand live births as a result of
the program on the treated. These represent average program effects
which are slightly higher than for the sample as a whole at 10 and 7%
for rural IMR and NMR respectively.

The results also highlight that Progresa may not be effective at
reducing rural IMR and NMR in those municipalities that had
relatively low rates prior to the program. This is because the percent
of deaths due to causes that Progresa was more effective at and
designed to reduce were lower in these areas prior to the program.

5.6. Heterogeneity of the treatment effect by pre-intervention
characteristics

Data from 1995 are used to examine if the program impact varies
by pre-intervention municipality characteristics which are common
determinants of infant mortality.*®> To create the pre-intervention
characteristics, locality data are aggregated to the municipality level

23 Data on the percent of households with a dirt floor and percent of the rural
population working in the primary sector are from 1990 since 1995 data are not
available.
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Table 6
Heterogeneity of the impact by pre-intervention municipality characteristics.

Table 5
Heterogeneity of the impact by pre-program levels of rural IMR and NMR.
Rural IMR Rural NMR
<Pre-program >Pre-program <Pre-program > Pre-program
median IMR Median IMR median NMR  Median NMR
Lag of —0.96 —6.85" —0.62 —2.50"
program (0.85) (1.34) (0.53) (0.88)
intensity
Observations 8687 8617 8697 8598
Adjusted R? 0.39 0.46 0.30 0.31
Mean of 8.6 26.5 43 13.5
dependant
variable

Notes: All regressions include municipality and time fixed effects and municipality
characteristics and are weighted by number of rural households in a municipality.
Standard errors are in parentheses and are clustered at the municipality level. * denotes
significance at the 5% level.

for all localities incorporated into Progresa by 2001. Each character-
istic, X2, is created so that higher values reflect a worse off state.
Terciles of each characteristic are generated and the second and third
terciles are interacted with the treatment variable.

The results are reported in Table 6 and highlight that the program
was more successful at reducing infant mortality in municipalities
that were disadvantaged prior to Progresa in that a greater percent of
the households did not have electricity, there was a higher incidence
of illiteracy among the population, and more people lived in a
household. For example, reductions in IMR were large in municipal-
ities where less than 80% of the households (third tercile) in Progresa
localities had electricity prior to the intervention. These areas
experienced a reduction of approximately 8 deaths per 1000 live
births (47%), or an average treatment effect of 19%. A similar percent
decrease in IMR was experienced in municipalities where in Progresa
areas the average number of occupants in a household was greater
than 5.44 (third tercile) or the illiteracy rate was above 27% (third
tercile).

Surprisingly, the program was less successful in municipalities in
which Progresa areas appeared to be worse off in that a greater
percent did not have access to piped water, more households had dirt
floors, and a greater percent of the population that worked in the
primary sector.?* The results for NMR are not as significant, but follow
the same general pattern as the IMR. One possible explanation for
Progresa not being more effective is that these variables are likely
more highly correlated with an unsanitary household environment.
For example, parasites live and breed in feces and this poses a threat to
children's health. More than 3 million children die each year from
parasitic diseases (World Bank, 2005). Fecal matter could enter a
house via shoes of people, animals coming in the home, spillage of
unclean water (even if electricity is used to boil water to drink), and
from human excrement from lack of diapers. Animal fecal matter will
be more of an issue if a person works in the primary sector since they
are more likely to be around animals, and dirt floors will exacerbate
the problem since they are difficult to clean. Even if deworming is
included in the Progresa health interventions, re-infection may occur
quickly due to poor sanitation levels in the household. A study in rural
Mexico showed that children from households with dirt floors or poor
water quality were more likely to be infected with intestinal parasites
(Morales-Espinoza et al., 2003). Cattaneo et al. (2008) also found that
a program providing cement floors to households with dirt floors
reduces childhood illness which they believe is a result of reduced
intestinal parasites. As a result, Progresa may be less effective for
households that do not meet a minimum level of sanitation in their
home.

24 primary sector work includes forestry, hunting, fishing, agriculture and live-stock
raising.

Tercile Rural IMR Rural
NMR

—2.55*
(1.28)

—462*
(1.95)

Lag of program intensity 1

Interaction with tercile indicators of pre-program municipality characteristics
Percent of households in Progresa localities with

No piped water 2 2.30* 1.54*
(1.15) (0.67)
3 3.95* 211*
(1.28) (0.74)
No electricity 2 —0.87 —0.42
(1.13) (0.70)
3 —3.59* —1.53*
(1.38) (0.85)
No drainage 2 —0.77 —0.82
(0.98) (0.60)
3 0.35 —0.04
(1.10) (0.67)
Dirt floor 2 3.50* 143"
(1.14) (0.73)
3 5.00* 1.78*
(1.46) (0.93)
Percent in Progresa localities of
Rural population >4 that speak an indigenous 2 1.05 0.75
language (1.06) (0.67)
3 —0.13 0.72
(1.10) (0.70)
Rural population > 14 that are illiterate 2 —2.76* —0.60
(1.08) (0.70)
3 —2.95* —0.86
(1.36) (0.81)
Rural population working in the primary sector 2 2.69* 0.82
(0.95) (0.60)
3 4.14* 1.27%
(1.14) (0.69)
Average number of occupants in rural households 2 —3.50* —1.16
(1.13) (0.73)
3 —4.88" —1.48"
(1.17) (0.78)
Observations 17,257 17,248
Adjusted R? 0.63 0.51
Mean of dependant variable 17.56 8.86

Notes: All regressions include municipality and time fixed effects and municipality
characteristics and are weighted by number of rural households in a municipality.
Standard errors are in parentheses and are clustered at the municipality level.
*and + denote significance at the 5% and 10% levels respectively.

5.7. Changes in health supply

There was an expansion of health care in rural communities that
preceded Progresa to ensure that health supply did not deteriorate with
the increase in health care utilization resulting from the program
(Bautista-Arredondo et al, 2006), and that beneficiaries could meet their
health conditionalities. This makes it difficult to determine if the
reductions in mortality are due solely to the demand-side incentives.
Health supply variables are likely to be endogenous but are included in
Table 3 column (7) to examine if changes in health supply are
mechanisms through which Progresa reduced mortality. The point
estimates on the lag of the program intensity when health supply controls
are included remain unchanged providing some evidence that the
program effects are not likely a result of changes in health care supply.>®

6. Benefit-cost analysis

The estimates suggest that Progresa led to large health benefit on
the basis of reduced infant mortality, but it is also important to

25 Results are similar when several lags of the health supply variables were included.
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evaluate the costs. Using data from Coady (2000), the estimated net
present value of the program costs for the health and nutrition component
over the period 1997 to 2000 in 2000 US dollars was 1722 million
assuming a 0% discount rate to be on the conservative side.2

Program health benefits are converted into the number of deaths
averted using the lower bound estimate of infant mortality (when no
controls are included). To compare these benefits to the costs, the
value of a statistical life (VSL) is used to monetarize the health
benefits. Since the VSL varies widely depending on the methodology,
estimates are taken from a meta-analysis that finds the VSL in the US
ranges between 4 and 9 million in 2000 US dollars and that the
income elasticity of the VSL across countries (including some
developing countries) is 0.5-0.6 (Viscusi and Aldy, 2003). There is
uncertainty about the correct income elasticity and Evans et al. (2002)
argue it maybe above one, therefore the VSL is calculated using
income elasticities of 0.6 and 1.25. Following a common practice in the
environmental literature the VSL for the US is extrapolated to Mexico
by adjusting for average differences in income.?” In contrast to the
environmental literature, the measure of income used is purchasing
power parity adjusted per capita hourly wage taken from recent
national labor market surveys rather than the gross domestic product
per capita, as the wage data provide a more accurate measure of actual
lifetime earnings.® Since wages differ by gender and level of
education, and educational attainment is quite different between
the two countries, the VSL is calculated separately for men and
women and for four education groups.?® The VSL is averaged across
these eight groups using the proportion of employed people in each
group in Mexico as a weight.>° Using a VSL in the US of 4 million and
income elasticities of 0.6 and 1.25, the VSL in Mexico ranges from 0.53
to 1.5 million dollars. These VSLs are similar to the values calculated
for other developing countries (Evans et al., 2002).

Bringing the estimates of program costs and benefits together, a
rate of return is calculated in Table 7. The benefit-cost ratio ranges
from 1.3 to 3.6 depending on the income elasticity of the VSL. This
benefit-cost ratio is likely to be an under-estimate of the health
benefits of Progresa since they do not take into account reductions in
mortality for other age groups or long-term morbidity.

7. Conclusions

This paper investigates the extent to which conditional cash
transfers can reduce infant and neonatal mortality. Taking advantage

26 These costs include transfers for health and nutrition, the nutritional supplement,
and operational and personnel costs associated with the health and nutrition
component. The health and nutrition transfers and the nutrition supplement
accounted for 55% of total transfer and supplement costs (the rest of the transfers
are for education). Therefore, 55% of program's operational and personnel expenses
are attributed to the health and nutrition components. Operational and personnel
expenses were included for the following activities: targeting of localities, selection of
beneficiaries, incorporation of family, certification of compliance with conditionalities,
the cash transfers, and program monitoring.

27 The US value of a statistical life can be extrapolated for Mexico using the formula
VSLyex = VLSys * (Incomepex/Incomeys)® , where ¢ is the income elasticity of the VSL.
This method implicitly assumes that preferences are the same in the two countries.

28 Wage data on all employed people greater than age 14 was used in both countries.
The Mexican data are from the 2005 Encuesta Nacional de Ocupacion y Empleo
(National Occupation and Employment survey) which are available from the INEGI
website (http://www.inegi.org.mex/), and the United States data are from the 2005
American Community Survey available from the Integrated Public Use Microdata
Series website (http://www.usa.ipums.org/usa/).

2% The four education groups include people: (i) who have not completed primary
school; (ii) who have completed primary school but not secondary school; (iii) who
have completed secondary school but have no further education, and (iv) who have
greater than secondary education.

30 Alternatively, the VLS for the eight groups could be averaged using a weight that is
the proportion of people in each group in the US instead of Mexico. This method
adjusts the VSL for income differences but holds the education distribution constant.
Using this method of averaging the cost-benefit ratio is higher and ranges from 1.5 to
3.9 for income elasticities of VSL of 1.25 and 0.6 respectively.

Table 7
Rates of return on the Progresa health component.
VSL 0.53 million VSL 1.5 million
(income elasticity  (income elasticity
of VSL=1.25) of VLS=0.6)
Program Benefits
Infant mortality reductions per 1000 3.01
live births due to Progresa
Number of live births to Progresa 1,368,583
households 1997-2001
Deaths averted between 1997 and 2001 4119
Benefits in millions of 2000 dollars 2191 6226
1997-2001"
1997-2001 program costs in millions of 1722
2000 dollars?
Rate of return (benefit-cost ratio) 13 3.6

Notes: 1. Benefits are calculated as the number of deaths averted times the VSL.
2. The rate of return was calculated using a zero discount rate for the present value of
program costs to be conservative.

of a large, national program in rural Mexico, Progresa, I show that
Progesa resulted in a 17% reduction in the infant mortality rate among
the treated and an 8% reduction on average in program municipalities.
Rural IMR fell by less than 1% between 1992 and 1996, thus Progresa
brought about an important decline in rural infant mortality in
Mexico. Inclusion of time-varying health supply variables indicates
that changes in health supply that accompanied the program are not
driving these results. These findings are important from a develop-
ment perspective. With more than 10 million children dying every
year often from causes of poverty, reducing infant mortality is a
current policy objective and is one of the Millennium Development
goals (World Bank, 2003). The findings also have reverberations for
the developed world where CCTs may well impact disadvantaged
populations.

More than half of this decline resulted from reductions in the major
causes of post-neonatal mortality, such as respiratory or intestinal
infections, demonstrating that the Mexican CCT program was well
designed and effective at addressing important causes of infant
mortality. The success of the Progresa health program as a whole is
further confirmed by a benefit-cost ratio of the health component
which ranges from 1.3 to 3.6. Because these benefits were based solely
on infant deaths averted, the benefit-cost ratio is an under-estimate of
the total health benefits of Progresa.

The program did not have a consistent statistically significant
impact on the neonatal mortality on average, but did reduce deaths
due to respiratory infections. The lack of a consistent program effect
on NMR may be a result of either under-reporting of neonatal deaths
in Mexico, or increased reporting (due to Progresa) of neonatal death,
rather than the ineffectiveness of the program itself. Indeed, NMR has
proven to be difficult to reduce in other developing countries as well,
as is highlighted by the stagnation of neonatal mortality rates in
recent decades (Moss et al., 2002).

However, there were large significant declines in both rural IMR
and NMR for those Progresa municipalities whose average pre-
program infant and neonatal mortality rates were above the sample
median and insignificant and small declines for those below the
sample median. In particular, in those municipalities with pre-
program rates above the median, there was a 24 and 18% decline as
a result of the program on the treated for IMR and NMR respectively.
Taking into account that not all households in a municipality received
the program, the average program impact was 10 and 7% respectively
for rural municipality IMR and NMR. These results highlight other
interventions than conditional cash transfers may be needed to
reduce infant mortality rates below a certain level of infant mortality.

The findings also suggest that Progresa led to a large (up to 47% on
the treated) reduction in infant mortality in those municipalities
where, prior to the program, Progresa localities were more disadvan-
taged in terms of poorer access to electricity, higher illiterate rates,
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and families having larger households. Interestingly, the program was
less effective in areas where household sanitation levels were likely to
be worse in that there was less access to piped water, more dirt floors,
and a great percent of the population working in the primary sector. It
is possible that children in these households have a higher incidence
of intestinal worms which can cause death. Indeed, poor quality water
or dirt floors, but not the presence of electricity or a drainage system,
are linked to intestinal worm infections (Morales-Espinoza et al.,
2003). And, Cattaneo et al. (2008) find that cementing of dirt floors in
houses in Mexico can result in significant reductions in the number of
parasites found in children, and the incidence of diarrheal diseases
and anemia. These findings are suggestive that Progresa may be less
effective in areas that do not meet a minimum level of sanitation.
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