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1 Introduction

Amongst the many channels through which migration a¤ects sending countries,
remittances stand as the most prevalent potential source of development op-
portunities. Remittance �ows are of critical importance for many developing
countries�economies. Mexico is no exception: in 2007, remittances accounted
for almost 3 percent of Mexico�s GDP, surpassing in�ows from foreign direct
investment and tourism (Reyes, 2008). According to World Bank�s estimates
(Mohapatra et al., 2008), Mexico is likely to have kept its position as the third
largest recipient of remittance �ows in 2008 among developing countries.

Remittances can enhance development through numerous mechanisms, some
of which are parallel to the e¤ect of any additional income source, such as
government transfers. However, international remittances are in many ways
di¤erent to other income sources. Most importantly, remittance transfers are
likely to be less procyclical1 to Mexico�s economy. Moreover, their �ows could
be assigned to speci�c uses, such as long-term household investments, health, or
education (Conway and Cohen, 1998; López-Cordova and Olmedo, 2007). For
these reasons, the study of remittance income deserves attention as a topic in
its own right within the development economics literature.

One important mechanism through which remittances can promote economic
development is through their e¤ect on health, the main topic of this research.

�This research design was supported by a grant from the Hewlett Foundation and Profes-
sor Gustav Ranis. It was prepared to be presented at Yale University�s Global Citizenship
Workshop in May 2009. We would like to thank Michael Boozer, the Mexican Remittances
group formed by Professor Gustav Ranis, and Vidur Chopra for their invaluable contributions
to the project�s design.

ybodin.civilize@yale.edu
zluzmaria.urrustifrenk@yale.edu
1The literature�s �ndings on this topic are mixed. Some authors have found that remit-

tances are countercyclical (Happe et al., 2003; Ratha, 2003), others that they are acyclical
(Kumar and Teele, 2009; Sayan, 2006).
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Health improvements might come from many di¤erent channels which are dif-
�cult to disentangle. The most obvious of such channels is the direct e¤ect of
higher health expenditures and improved nutrition. Some other channels such
as a reduction in female labor participation, household improvements, better
sanitary infrastructure, or higher access to credit, are less direct. We have rea-
sons to believe that remittances are very signi�cant in terms of their impact on
health in Mexico. Amuedo-Dorantes and Pozo (2004) �nd that almost half of
remittance senders report health investments as the most important reason for
sending remittances. If we include living expenses and food as indirect health-
enhancing uses of remittance income, 76 percent of reported remittance-sending
motives would be related to health improvements.

The positive e¤ect of remittances could be reduced if households�available
income is hurt as a result of high migration costs or a smaller labor force2 (see, for
instance, Airola, 2008). Dorantes and Pozo (2006) �nd that remittances might
�defray migration related expenses� (Amuedo-Dorantes and Pozo, 2006: 222)
and, at the same time, alter households�labor supply. Moreover, the household
head�s absence can have ripple e¤ects on household dynamics (Acosta, Fajnzyl-
ber and López, 2007; Borraz, 2005; Calero et al., 2008; Cox and Ureta, 2003;
Hilderbandt and McKenzie, 2007; López, 2004). Migration could cause women
to have less support in children�s upbringing (see, for instance, Frank, 2005),
and household head�s migration could induce older children in the household to
extend their labor services, leading to lower rates of school enrollment (Acosta
et al., 2007; Borraz, 2005; Calero et al., 2008; López-Córdova, 2004).

Hildebrandt and McKenzie (2005), Kanaiupuni and Donato (1999), and
López-Córdova (2004) have analyzed the impact of remittances and migration
on infant mortality as an indicator of health outcomes in Mexican communities.
Other studies, such as Acosta et al. (2007), attempt to use anthropometric
measures of health for children such as height-for-age and weight-for-age. Re-
gardless of the measure used, most studies have found better health outcomes
for children from remittance-receiving households. For instance, Hilderbrandt
and McKenzie (2005) �nd that children in migrant households3 have higher
birth weights and are more likely to survive their �rst year of life4 .

Kanaiupuni and Donato (1999) observed that the e¤ect of migration on
health, as on other development outcomes, might be time-dependent and vary-
ing at di¤erent stages of the migration process. Health might worsen in the

2The labor surplus model (Lewis, 1956; Fei and Ranis,1975) predicts that a smaller labor
force will have no e¤ect on household�s income as a result of a smaller labor force because
migrant-sending households adjust their work input to compensate for the loss of household
workers, mantaining household income constant.

3We refer to migrant households as those that have had a member migrate to a foreign
country.

4 It should be noted, however, that Hildebrandt and McKenzie (2005) also �nd that migrant
households are less likely to adopt preventive health care measures such as breastfeeding and
vaccinations.
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short-term as a result of migration, but subsequently increase as remittance
�ows become larger and more stable. In their analysis, they �nd that infant
mortality increases during early stages of the migration process, but gradu-
ally decreases as the volume of remittances grows and migration becomes "in-
stitutionalized". Their �nding of a non-linear relationship between migration
and health outcomes highlights the potential impact that remittances have on
migrant-sending households. In a macroeconomic-level analysis, Guillaumont,
Korachais, and Subervie (2008) provide a similar insight: income (and, with it,
remittance) growth has a di¤erent impact depending on whether it is stable or
not.

2 The Model

Several issues arise when investigating the impact of migration and remittances
on development outcomes, including health. Firstly, opportunities in the use
of remittance income are not randomly distributed across households (Yang,
2005), causing their e¤ect to vary depending on elements that are di¢ cult to
observe. Similarly, exogenous income shocks such as crop failure may induce
the decision to migrate which in turn might a¤ect health outcomes (Calero et
al., 2008; Hilderbrandt and McKenzie, 2007). In addition to the endogeneity
problem and a possible omitted variable bias, estimations could su¤er from a
reverse causality problem where lower levels of development might in�uence the
motivation to remit (Calero et al., 2008; Dorantes and Pozo, 2006; Hilderbrandt
and McKenzie, 2007; López, 2004).

To address these issues, we must instrument for the volume of remittances
received. Some studies have exploited historic migration rates and distance from
the U.S.-Mexico border as potential instruments of migration and remittance
�ows, respectively (Acosta, 2006; Acosta et al., 2007; Borraz, 2005; Hanson
and Woodru¤, 2002; Hilderbrandt and McKenzie, 2005; López-Córdova, 2004;
Mansuri, 2006; McKenzie and Rapoport, 2006 (a) and 2006 (b)). Indeed, histor-
ical migration rates and distances from the U.S.-Mexico border are correlated
with the strength of migrant and social networks, rendering them an arguably
appropriate instrument for migration. Nevertheless, they are not an accurate
proxy of the volume of remittances because, even if migration prevalence and
intensity follow historical patters, they are not necessarily correlated to the size
of remittances.

Amuedo-Dorantes and Pozo (2006) construct an instrument based on an
alternative measure - the per capita count of Western Union o¢ ces in the state
during the previous year - interacted with household members�education levels.
Along similar lines, Ponce, Olivie and Onofa (2008) attempt to analyze the

3



impact of remittances on human development in Ecuador. Their research �nds
that the probability of receiving remittances varies with the ease with which
banks and/or money-transferring agencies can be accessed. Estimates suggest
that the presence of an institution which enables the transfer of remittances in
the local community, increases the amount of remittances received by U.S. $ 8
per month. These two studies are important as they set a precedent for the
instrument we propose for this study.

The goal of the study is to draw upon and complement previous studies
on the impact of remittances on one of many potential development outcomes:
infant survival. The model we propose is the following:

IMi = �i + �Ri +X
0
i
 + "i (1)

where IM is a dummy of whether household i had an infant die during the
speci�ed year, R is the amount of external remittances received by household
i in that year, and X 0 is a vector of household i�s characteristics that includes
household size, �oor material, head�s educational level, and whether other chil-
dren are living in the household.

As explained above, the problem with equation (1) is that remittances are
not exogenous. In order to infer causality, we must use an instrumental variable
approach. We hope to contribute to the literature by incorporating a new
instrument for remittances: distance from the household�s community to the
closest Western Union franchise interacted with household income. The main
idea behind this instrument is that the further away a household is to a Western
Union franchise, the smaller its remittance in�ows will be because the costs
associated with the receipt of remittances are higher. Our proposed instrument
must satisfy two requirements. First, it must have no partial e¤ect on infant
mortality, our dependent variable. Second, it must be correlated with remittance
�ows but not with the error term in equation (1). Below, we address some
potential critiques of our instrument.

One possible criticism is that the community-level distance measure might
be correlated with general infrastructure development which in turn is corre-
lated with infant mortality. This omitted variable criticism can be addressed by
including health and general infrastructure variables in the exogenous regress-
sor set of the �rst and second stages. A second potential criticism concerns the
identi�cation condition. Given that the distance to the closest Western Union
franchise is likely to represent a higher cost to poorer households, we can in-
clude the main e¤ects of such distance and income level variables and use their
interaction as the excluded instrument. By doing so, the distance to the closest
Western Union franchise can be included in the �rst and second stages as a con-
trol variable. This will allow us to test the overidentifying restrictions since we
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no longer have to assume that distance to the closest Western Union franchise
is excludable.

The regression will be estimated using a 2SLS approach - we are not only
interested in empirically describing the correlates of infant mortality, but also
the causes of such outcome. The decision to use a linear probability model
and not a logit model is that empirically, once we convert logit coe¢ cients into
e¤ects on probabilities, they look very similar to the coe¢ cients found with an
OLS regression. The advantage of the LPM is that the coe¢ cients are much
easier to interpret.

3 Data and Variables

Our approach will be tested using Oportunidades�ENCEL 1998, 1999 and 2000
rural datasets. The sample is not representative at the national level - it pertains
to rural households in marginalized communities elegible to receive bene�ts
from the Oportunidades program in seven Mexican states (Guerrero, Hidalgo,
Michoacán, Puebla, Querétaro, San Luís Potosí, and Veracruz). In ENCEL
2000 the survey asks whether an infant in the household has died in the last �ve
years. We will use this information to reconstruct infant mortality for each year
since 1995. Using ENCEL 1998 and1999, we will do a cross-section analysis
explaining infant mortality in 1999. Our analysis will focus on those households
surveyed that have had a member migrate anytime between 1992 and 1999.
We do this sample selection because we are interested in comparing migrant
households that receive remittances with migrant households that do not.

Table 1 presents the main summary statistics of the variables that will be
included in the analysis. We have found several inconsistencies in the data, so
our results should only be seen as preliminary. Our sample includes households
that have had a member migrate (temporarily or permanently) since 1992. Only
1% of households had an infant die between the �rst5 month and the �rst year of
age. Clearly, the low number of observations do not allow us to estimate the re-
gression presented in section 2 - with 7 out of 700 observations, estimates would
not be able to tell us much. Further cleaning of the data must be performed
before reaching the regression stage.

5We excluded deaths that occurred within the �rst month of birth.
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Table 1. Summary Statistics

Variable Mean Std. Dev. N
Dummy of infant mortality 0.011 0.103 747
Annual household income 24821.335 64898.756 747
External remittances 3839.059 15774.341 747
Household size 5.534 2.923 646
Dummy for no education 0.357 0.479 703
Dummy for 1-8 years of schooling 0.606 0.489 703
Dummy for 9-14 years of schooling 0.031 0.174 703
Dummy for another child in the household 0.946 0.226 703
Distance to closest Western Union 8.710 6.869 747

However, Table 1 does provide some useful information about our sample.
As expected, the annual income of the average household in our sample is much
lower than that of the average Mexican household (approximately MXP 24,821
or USD$1,911 at current exchange rates vs. USD$9,000 income per capita ac-
cording to World Bank estimates). Average remittances are recorded in monthly
values and they are approximately USD$296. Educational attainment of indi-
viduals in our sample is low relative to the entire population, with about 95% of
household heads having completed only their primary education or below. Thus,
although these limited data are somewhat informative, to test our hypothesis
using the model described above, we need to use the full sample.

We will also include variables of household sanitary conditions, such as
whether the household has a paved �oor. Moreover, our robustness checks
will include municipality level health infrastructure in order to control for the
fact that Western Union franchises� proximity might be correlated with gen-
eral locality infrastructure development and, therefore, with infant mortality
outcomes.6 This should reduce the omitted variable problem.

Our instrument measures the distance between each household (each local-
ity where the household resides) and its closest Western Union agent. This
immediately raises two major methodological issues, namely: (1) how to spec-
ify geographical coordinates of each household and Western Union agent, and
(2) how to calculate distances between a pair of points on the surface of the
Earth. The �rst problem arises because precise geographical coordinates are
not available at such detailed level. For the second issue, a number of geodesic
formulas, algorithms, and heuristics exist to deal with the distance calculation,
and we need to choose one with an appropriate trade-o¤ between accuracy and
computational costs.

6The municipality level health infrastructure variables we have available include the number
of per capita doctors, nurses, and health centers.
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To deal with the �rst, we take coordinates of each household and Western
Union agent at the levels of locality and zip code, respectively. We obtain rep-
resentative coordinates for each localidad directly from INEGI. Speci�cally, we
rely primarily on two authorities: the Servicio Postal Mexicano (Sepomex) and
the U.S. National Geospatial-Intelligence Agency (NGA). The former�s data set
provides geographical names at various levels associated with each zip code;
the latter�s allows us to "geocode" those geographical names into latitudes and
longitudes. Note that zip codes, and not localities, are used in identifying lo-
cations of Western Union agents. The geostadic distances are calculated using
Vincenty�s formula7 .

We will also test our results using data from the latest National Demo-
graphic Dynamics Survey of 2006 (ENADID 2006) carried out by the National
Institute of Statistics, Geography, and Informatics (INEGI), the National Pop-
ulation Council (CONAPO), the Ministry of Health, and the National Institute
of Public Health. The ENADID 2006 is representative at the national level and
includes rural and urban households from all Mexican states. The advantage of
the ENADID 2006 dataset is that it allows us to include mother�s health in the
regressors set.

4 Hypothesis

The e¤ect of remittances on infant mortality will depend on how households
employ remittance income. Using the instrument for remittances presented in
this research design, we expect our results to con�rm previous �ndings in the
literature: infant mortality will be less prevalent in remittance-receiving migrant
households.

7We calculate geodesic distances between a given pair of points on the surface of the
Earth using Vincenty�s formula, as developed in Vincenty (1975) and implemented by Nichols
(2007). The Haversine formula, which deals with two points on a sphere, is commonly used
in practice due to its computational e¢ ciency. In contrast, Vincenty bases his derivation
on a more accurate, ellipsoidal model of the Earth; and by taking into account the Earth�s
ellipcity, his complicated formula gives a remarkable accuracy of 0.5 mm. One caveat is that
the theoretical ellipsoid used in the calculation might di¤er from the actual shape of the
Earth. Also, the calculation assumes "zero elevation" above the ellipsoid, which might make
a di¤erence when two points of interest are very close but vary greatly in height. These two
caveats, however, are negligible for our purpose. Vincenty�s formula has also proven a track
record against more advanced, computationally expensive formulas (see, for instance, Thomas
and Featherstone, 2005).
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