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Abstract

Conditional cash transfers programs are becoming increasingly popular
as policy tools to bring desired changes in education and health outcomes
both in developing and developed countries. While their effects on aca-
demic achievement, school enrollment and health status have been stud-
ied extensively, their impact on chilhood nutrition is not well understood.
Also, it is not clear whether the problem of child nutrition is intrinsically
economic or it is more related to cultural and/or educational factors. In
this thesis, I estimate the effect of a Conditional Cash Transfer program
(Oportunidades) on early childhood (aged 0 to 47 months) nutrition, using
a panel data, with two waves: 2002 and 2004, on representative house-
holds from urban Mexico. Contrary to the conventional wisdom, we find
no statistical association between program participation and improvement
in early childhood nutrition. One possible explanation might lie in the
initial nutrition knowledge of the beneficiaries, although the program may
induce to a greater calorie consumption, it does not follow a better diet.
This result might be useful for the future design of programs featuring a

cash transfer with similar target populations.



1 Introduction

Millions of people are beneficiaries of conditional cash transfers programs around the world. In
Latin America, many countries have already some experience with this kind of programs or are in
the process of developing programs of this type (Handa and Davis, 2006). One of the primary
objectives of any Conditional Cash Transfer (CCT) program is to improve children’s human
capital. According to the U.S. National Library of Medicine, malnutrition is a significant health
concern all over the world, especially among children. Nutritional losses in the first two years of
life has been shown to be an important determinant of school performance and cognitive
achievement, which are very important factors in later earnings and social mobility (Alderman et
al., 2001; Glewwe et al., 2001). As far as the causes of malnutrition, poverty is one of the most
widely documented factors. Therefore, CCT programs are particularly important for people

living in poverty, where improved quantity and quality of food, are needed urgently.

According to Hoddinott and Skoufias (2004), an increase in the income of poor people does
not necessarily result in a proportionate change in caloric acquisition. That is, CCT does not
automatically reduce hunger. Furthermore, the goal should not be to reduce hunger but to improve
the nutritional status. Malnourishment is not only related to the quantity of food, but also
with quality. Dietary quality, i.e. food intake high in proteins, fruits and vegetables, is equally
important. Poor people’s diets can often fulfil or even exceed energy requirements; but, the
food they consume might be nutritionally deficient (Tanumihardjo et al, 2007). The effect of
CCT programs on household food consumption has been widely studied (Hoddinott and Skoufias,
2004; Maluccio and Flores, 2005; Attanasio and Mesnard, 2006; Angelucci and Attanasio, 2009,
Leroy et al., 2010). These studies documented significant effect on beneficiary households’ food
consumption. However, a mere increased in food consumption does not necessary translate into
improvements in childhood nutrition. Leroy et al. (2010) find that a CCT in rural zones leads to
excess energy consumption. Thus, the focus on CCT’s impact on quantity of food consumed alone

is misleading.



The magnitude of the effects of CCT on nutritional status is not well-known. The number
of empirical studies is rather small (Barber and Gertler, 2008; Behrman and Hoddinott, 2005;
Leroy et al., 2008; Maluccio and Flores, 2005), and some of the evidence presented is inconclusive.
Also, some of the studies overlook the link between poverty and obesity focusing separately on
height and weight increments; both increments seeing as positive outcomes. Furthermore, those
studies do not measure the nutrition status in a comprehensive way, and some of them have serious
methodological and/or data flows. For instance, Barber and Gertler (2008) focused on birthweight,
and used data from rural communities. Behrman and Hoddinott (2005) also used data from rural
communities and they only used one dimension measurement as an outcome variable of child
nutrition (child height). There are very strong reasons to believe that urban households might
behave differently in terms of consumption than rural households. For instance, the availability of
junk food in urban areas is greater than in rural ones, so the relative prices for healthy food and
junk food might be different. For example, Attanasio and Mesnard (2006) found that the effect of
the CCT on household food consumption in Colombia is quite different in rural and urban zones.
However, Attanasio and Mesnard (2006) do not provide children anthropomorphic measures, and
they have some issues with the estimation: since the program was not randomly assigned, it would
probably be better to implement the evaluation in a similar fashion as Angelucci and Attanasio
(2009).

Leroy et al. (2008) is an important effort to evaluate the urban Oportunidades program.
However, it suffers from methodological and data issues. As extensively discussed in Angelucci and
Attanasio (2009), in the case of urban Oportunidades, the Average Treatment Effect (ATE) is not
defined under the assumption of heterogeneous effects, very likely the case. This will be discussed
in more detail bellow. Since Leroy et al. (2008) ignored that the program was not random; they
tried to estimate the ATE. Furthermore, their sample consists of only 432 observations. However,
it is feasible to increase the sample almost by a factor of four (the z-scores have to be calculated
manually). The study by Maluccio and Flores (2005) is very similar to the present study. They

do not only study the improvement on the household’s diet but also analyze whether if the diet



improvement results in the nutrition status (measured in a comprehensive way) of children aged
less than five years. They found positive results in underweight and stunning. However, the CCT
that they study (RPS in Nicaragua) was random assigned and only implemented in rural areas.

This thesis contributes to this literature, but differs significantly in terms of its focus and
methodology. We focus our attention in an urban CCT, Oportunidades. However, the urban ex-
pansion of Oportunidades was not random. Therefore, a more appropriate technique to estimate
the treatment effect is the one used in Angelucci and Attanasio (2009). Unlike the present study,
Angelucci and Attanasio (2009) estimated the effect of urban Oportunidades on household con-
sumption. In this thesis, we explore two hypotheses about how beneficiaries respond to an increase
in income. In the standard utility maximization model, consumers face prices and maximize their
utility subject to a budget constraint. An increase in the family budget of people who live in
poverty may lead to increase their food consumption. Omne possible option is that those fami-
lies allocate resources to satisfy just certain level of calorie ingestion. Alternatively, beneficiaries
may allocate resources to increase healthy food consumption. The latter may happen if healthy
nutrition plays a role in their utility function.

The public policy implication is very clear: if society has more families that maximize their
utility based just on calorie ingestion instead of a healthy diet, adverse outcomes will likely occur
when the budget of these families is increased. From a public health perspective, several questions
arise: Does the program have a positive impact on childhood nutrition? Do the beneficiaries spend
the transfer money in a “smart” way?

The purpose of this thesis is to examine the effect of urban CCT in children’s nutrition status
under the context of non-randomization. The expansion of Oportunidades in urban areas of Mexico
is the particular case chosen for study. Section 2 of this thesis provides a utility maximization
model with welfare determination under an expansion of budget constraint. In Section 3, the
program, the data used and the empirical approach is explained. The theory predicts that if the
head of households have enough information and nutrition status is part of their utility function,

beneficiaries are likely to buy more food, especially healthy ones. However, in Section 4, I find
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strong empirical evidence that the program does not has a nutritional effect. In particular, the
kids of the beneficiaries of the program do not boost their nutrition status. Why the kids that
are beneficiaries do not quite improve their nutrition status? One possible explanation is that
beneficiary households do not have enough information about which food is nutritionally good for
their child. Finally, in Section 5, T offer some concluding remarks. This study contributes to the
empirical literature on CCT in two ways. First, this is the only urban study that measures the
nutrition status in a comprehensive way, taking into account the link between poverty and obesity.
Secondly, T deal with some data related problems that have been overlooked by some previous

studies.

2 Conceptual Framework

2.1 A model of utility maximization with human capital

This section outlines a simple utility maximization model with human capital, especially child
nutrition (Behrman and Deolalikar, 1988; and Becker, 1981). While it is impossible to capture
the full process of child nutrition, this model serves to clarify the concepts of decision making, it
embodies household information about nutrition, and also identifies the situations in which cash

and in-kind transfers will induce different household consumption behavior.

The model presented here is adapted from Currie (2000), Smith et al. (2003), and Smith and

Haddad (2000). In these papers the household maximizes utility:

Ui = UZ {NF}tuthath} (1)

Vie(1,2,...,n), and Vje(1,2,...,m;), where n are the number of households, m; the number of
individuals in each household, U; is household utility, NF' consumption of non-food and
non-health items, L leisure, and N nutritional status. Utility maximization is inter-temporal, but

the same decision is taken at each period so the time subscript can be dropped.
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Assume households maximize utility over all these goods. These goods are strictly increasing and
concave in all arguments, and are maximized with respect to the budget constraint
pNENF + prgr + pyvgyn <Y, where pyr, pr, py are the prices for non-food consumption, leisure,

and nutrition status.

The household maximizes utility subject to the total income constraint and nutrition production
functions. Nutritional status is viewed as a household provisioning process with inputs of food

and non-food. The nutrition provisioning function for child ¢ is as follows:

Nt = N {[N¢y, Fyi, HCyu, TIM By, INF;, ..} @

where NV;_; is nutritional status in the previous period by the same child, F' is food consumption,
HC is the amount spent on health-care for individual j, TIMFE is the time household members
devote to the healthcare for that individual, and I NF' is the amount and quality of information
that each household has about nutrition. A great assumption in our study is that utility
preferences are constant over the period of study. Only the platicas component of Oportunidades
can increase the amount of /N F in beneficiaries households. Tt is clear that a lack of knowledge

about nutrition plays a crucial role.

Suppose that a household utility function is represented in Figure 1, the horizontal axis is the
quantity of nutrition consumed and the vertical axis represents the non-nutrition consumption.
Also assume that the preferences of this household remain the same. The line AB represents the
budget constraint (Figure 1). Now consider two scenarios: a cash transfer versus a in-kind
transfer. If a cash transfer of amount T occurs, the budget constraint shifts upwards to CD,
corresponding to pyrqnr + prqr + pyvgn <Y + T, while an in-kind transfer (the dietary

supplement) leads to a kinked budget constraint.

As expected, the household shown is weakly worse off under the in-kind transfer! because it is

forced to consume at IIT’ (the kink) if the supplement cannot be sell, and at ITI” if the

1
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supplement can be sell but its price is lower than the market price. The best scenario is III”’, the

situation under a cash transfer of the amount of the market value of the supplement.

One common paternalistic fear is that households may spend some portion of the cash transfer
on “sin items”, such as alcohol and tobacco; rather than spent this money on healthy food. This
situation may suggest that a paternalistic approach is preferable, as it is good for the household
(in terms of nutrition) to consume all the supplement. If the program consists of in-kind
transfers, households are more likely to consume a higher amount of nutritious food (at least part

of the supplement).

However, on the other hand, with an in-kind transfer households can respond by adjusting the
expenditure on healthy food. The existence of the in-kind intervention may induce parents to
expend less on food such as fruit and vegetables. Furthermore, these households might not have
the information necessary to reach an acceptable level of nutrition, due to the majority of these
households being poorly educated. What is important for the empirical portion of our study is
that we have a testable hypothesis: controling for other external income shocks, urban

Oportunidades improve the nutrition status of beneficiaries’ children?

Oportunidades is a CCT that combines an in-kind transfer, a cash transfer, and a supply of
nutritional information. This afford us the opportunity to observe the impact of a CCT that
combines an in-kind and a cash transfer and affects, nutrition information, one of the most

important variables in the nutrition provisioning function.

As established, the primary purpose of this paper is to estimate the impact of Oportunidades on
the change of nutrition status in beneficiaries’ children. Since urban Oportunidades is not a
random program, a main problem is that simple mean comparisons between beneficiaries and
non-beneficiaries are not credible estimates of the impact of the program. This is because most of

the non-beneficiaries come from not treatment areas (blocks that have less poverty), and

weakly cause it can be the case that the in-kind transfer is the same that what the household would decide under
utility maximization
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therefore there are valid reasons to believe that there exists unobserved differences between

beneficiaries and non-beneficiaries.

2.2 Empirical Framework

According to the causal model of Rubin (Holland, 1986)., for each household i in the sample, let
D; indicate whether the treatment of interest was received, with D; = 1 if household 7 received
the treatment of interest, and D; = 0 if household 7 did not received the treatment. This
treatment is not randomly assigned but rather households have to apply for it at time ¢ = ¢, and
we observe outcomes at time t = ;. Let Y, (1) be the potential outcome (nutrition status) of
household i at time ¢; when D; = 1, Y, (0) the potential outcome when household i did not
receive the treatment. Finally, let AY; (0) = Y}, (0) — Yy, (0) denote the change in outcome
(change in nutrition) for household ¢ under control, and AY; (0) = Yy, (0) — Yy, (0) the change in
nutrition status under treatment. In our case of study, Oportunidades in urban zones, individuals
either belong to a treatment zone (Z = 1) or control zone (Z = 0), these zones are not randomly

assigned.

For unit 7 the treatment effect is the difference in change in nutrition with and without the
treatment. Then, the parameter of interest can be described as the Average Treatment Effect
(ATE) in the population, ATE = E [AY; (1) — AY; (0)] = 7, i.e., what the change in nutrition
would be if the kid receives Oportunidades, and what the change in nutrition would be if the kid
is not a beneficiary of the program. The difficulty in estimating the average treatment effect is
that treatment levels are mutually exclusive, e.g. we only observe either AY; (0) or AY; (1); but
never both. Then we can only compare individuals that receive the treatment with individuals
that do not receive the treatment. However, if the treatment is not randomly assigned, and
specially if beneficiaries have to apply for the treatment, the individuals who apply for the
treatment and get it may be quite different from the individuals who do not receive the
treatment; and these differences might be related with the outcome. This is the so call

self-selection problem.
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One of the most common assumptions useful to avoid the self-selection problem, is the
Unconfoundedness assumption (Rubin, 1978; Rosenbaum and Rubin, 1983). This assumption
establishes that in observational studies where treatment D is not randomized, an identifying
assumption for the ATE is that the treatment assignation is independent of the potential

outcomes of interest conditional on some covariates, i.e.

D; L (Y;(1),Yi(0) | X; (3)

In simple words, this assumption implies that for subpopulations with X = x we essentially have
a randomized experiment. Therefore, we can compare treated and control subgroups that share
X = z. However, in Oportunidades, no matter which variables we use to control for, D; is
determined endogenously. This is due to the presence of unobserved confounders. In urban
Oportunidades, being enrolled in the program not only depends on characteristics of the
individuals of the household, but also on whether the household is in a treatment or control zone.
That is, D; is determined in part by the zone in which the household lives. In this case D; is
correlated with the disturbances, this problem is commonly called “endogeneity of treatment
status”, and it is the fundamental problem we need to solve. Under the presence of endogeneity
of treatment status, i.e. when the treatment is confounded due to unobservables, we can use an
instrument. Such instrument must have two main characteristics: it should be relevant, and it

must not have a direct effect on the outcome.

This concept is what Imbens and Angrist (1994) introduced as local average treatment effect or
LATE. It basically means that using an Instrumental Variable (IV) one can identify a causal
effect under the potential outcomes approach but just for the treatment group. Our instrument
in this case is the treatment zone(Z = 0,1). Relevance of the instrument means that the
E[D;|Z = 1] > 0, that is, the instrument can actually induce some individuals to participate.
This is obviously the case in our study. Also the instrument has no direct effect on the outcome,

but only an indirect effect through the treatment. This is not that clear in urban Oportunidades
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since the area of residence may have some direct effect on the nutrition status of the children, e.g.
some areas may have different information about nutrition and this would definitely influence

directly the nutrition status.

In the very well-known papers of Angrist (1998), Angrist and Evans (1998), and Angrist and
Krueger (1994), the instrument is randomly assigned. However, in our case, treatment zones are
not randomly assigned, even more, since the treatment zones are selected based on block poverty
scores, it is perfectly reasonable to suppose that Cov (Z, D) # 0 and maybe also

Cov (Z,AY) # 0. Thus, the instrument may be confounded with the outcome. Therefore, Z may
only be a proper instrumental variable after conditioning on some covariates, this covariates
might include household and block characteristics. So the Unconfoundedness assumption in this

case is

where D (1) is the treatment status if Z = 1, and D (0) is the treatment status if Z = 0.
Unconfoundedness of LATE is plausible given that we have all the variables used to determine
treatment and control zones. Also, if 10 holds, we can use a version of the propensity score
presented first by Rosenbaum and Rubin (1983); so instead of conditioning 10 on ~;, we will
conditioning on the estimated propensity score p; (7). Then, for LATE to be identified there are

other assumptions to be satisfied: monotonicity, exclusion restriction, and common support.

Monotonicity requires that any beneficiary who would get the program if not zone eligible, would
also get the program under zone eligible. In our setting, monotonicity seems a very reasonable
assumption, we expect that the households that find their ways to receive Oportunidades would
apply and get the program if those households now belong to the treatment zone. The exclusion
restriction means that there is no direct effect of the instrument on the outcome. Without
conditioning on +;, this assumption may be invalid. However, because we have all the variables

that determines our instrument and plenty of variables that influence household participation we
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have reasons to believe that this assumption is satisfied. The last condition, common support, is
probably the most controversial in our study. Since the zones were selected based on poverty
scores, it is hard to believe that this condition would be easily satistified. Indeed, Figure 3 shows
us that even though this condition is not violated (we do not have propensity score equal one or
zero for any individual, and the proponsity score is continuous), it might be problematic ? (See
Angrist (1990) and Angrist, Imbens, and Rubin (1996) for discussions of potential violations, and
Angelucci and Attanasio (2009) for a more detailed discusion of the common support of urban

Oportunidades).

As discused above, we can only identify the average effect on the subpopulation called
“compliers” (Angrist, Imbens and Rubin, 1996). “Compliers” are the households who were in a
treatment area and receive Oportunidades. These individuals comply with assignment no matter
what their eligibility. That is, if they are assigned to the control group, they would not
participate, and if they are assigned to the treatment, they do participate. Therefore, we want to

estimate the LATE 7, 4rp = E[AY (1) — AY (0) | D (1) =1].
Under this conditions, the LATE estimator ®is simply the Wald or the IV estimator when Z and
D are both binary*:

- _ _EAY|Z=1,p()]-E[AY]Z=0,p(7)]
LATE = P(D=11Z=1,p())—P(D=11Z=0,p(v))

Then, following Frolich (2007), define the conditional mean functions
m,(x) = E[Y|X =x;Z = z] and p,(x) = E[D|X = 2;Z = 2] , and instead of Z = z we can
replace it by the estimated propensity score p (7). Lets call 7, (z) and fi.(x) the estimated

conditional means, estimated by a linear regression and a logit regression respectively.

3 1, (Vi 1i0(X) =3 5o (Vi1 (X))
TLATE = > 2,1 Do (Xa) =3, o (Di— i (X0))

2However, the results of taking subsamples of the samples with propensity scores between .9 and .1, .8 and .2
were consistent with the results using the all sample.

3Please see Appendix

4For the standard errors estimation, we will be using the methodology and software proposed by Frolich (2007)
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3 Context and Data

Oportunidades is a nationwide CCT program in Mexico. The goal of the program is to assist in
overcoming poverty by providing support in matters of education, health, and nutrition in order
to promote the permanent development of the basic capacities of men, women, and children who
live in extreme poverty (Coordinacion Nacional de Programa de Desarrollo Humano
Oportunidades, 2005). Beneficiaries of the program must follow a set of requirements in order to
receive a Cash Transfer and a nutrition supplement (in case of a household has a child less than
five years old). These requirements are school age children must be enrolled in school, one parent
needs to attend health and nutrition seminars, and all family members must go to a health clinic

for check-ups.

Oportunidades started in 1997 in highly marginalized rural zones as PROGRESA (Programa de
Educacion, Salud y Alimentacion), in 2000 PROGRESA changed its name to Oportunidades.
Since 2002 Oportunidades has began operations in urban areas with populations between 50,000
to 1 million of people, as part of its expansion program. In some settings a randomized
experiment would have been feasible, due to political and social considerations this is not the
case. The program coordinators established priority implementation zones based on poverty
scores (those which include more than 500 eligible households based on the 2000 national
census). These zones started the program in 2002, the remaining zones will incorporate later as
budget restrictions permit. It is important to note that this program is voluntary; i.e. each

household decided whether or not to apply to the program.

In the 2002 incorporation zones, the program and its requisites were advertised on various media
(subjectively decided by state level coordinators). The steps for households to incorporate to the
program are as follows: 1) physical visit to the incorporation module: for each household that
voluntarily applied for the program, its “eligibility potential” was evaluated using a “poverty
score” based on socioeconomic characteristics, 2) domiciliary visit: the information of those

households which passed the first evaluation was corroborated, and a new questionnaire was
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applied that contains more detailed information, 3) final notification: to receive a final decision,
every household was required to return to the module. Each household selected for the program
had to pass through these three evaluation steps. The cash amount varies according to the
number and grade level of school age children, and it is subject to the satisfactory progress of the
previously mentioned conditions. All modules finished operations by August 2002. It is worth
noting that the households did not receive any cash transfer until they went to the health clinic

and proved that their children were in fact enrolled in school.

In order to evaluate the program’s effectiveness, the Federal Government collected a panel data
survey (Encuesta de Evaluacion de los Hogares Urbanos, ENCELURB) for 2002, 2003, and 2004.
The population was a mix sample of intervention (2002 incorporation) and no intervention (2004
incorporation) zones. The sample consisted of 5,647 households participating in the program
(treatment). Surprisingly, there were some households in non intervention zones that actually
were enrolled in the program?®, Table 1 illustrates this. Also, since the rate of participation was
lower than expected, and in order to assure enough representation, a “sweep zone”® had to be
added. This zone consisted of neighborhoods near by some treatment zones. There are 11,550

control households; 5,461 living in control zones and the rest are from treatment zones.

Different types of questions were asked in the surveys: socioeconomic characteristics, biology,
anthropomorphic measures, and food intake frequency. In this study, our population target is
children 0-47 months old, whom as explained before are a very susceptible group to
malnourishment. For those children, we have socioeconomic household characteristics from 2002,
and anthropomorphic measures from 2002 and 2004 (taken by the survey applicant). For the

purpose of this study, we are also using block variables from the 2000 census.

3Probably it was because those households provide an wrong address that was part of the intervention zone in
order to get the benefits
5Hereinafter, we will consider this zone as part of the treatment zone
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3.1 Data

After matching the different parts of the survey, the 2002 data contains 4,896 children with 47
months old or less. Out of those, 2,072 are treatment and 2,824 are control children. When these
data are matched with 2004, the data consist of 658 treatment and 795 control children. We have

no reasons to believe that there is a systematic attrition’.

Variable definitions are in the Appendix®. We control for observable variables both at the
individual level and at the block level. Block level variables are intended to measure the level of
poverty. Tables 3 and 4 present a short description of the individual level variables used. For
each covariate, we calculated the t-statistic for the difference in mean between intervention and
comparison group. The majority of the variables differ significantly between groups. Therefore
the groups are different in some very important variables such as age of the child, age of the

household head, food expenditure, and all of the poverty proxy variables.

3.1.1 Measuring Early Childhood Nutrition

We are proposing three different ways of measuring childhood nutrition: height-for-age,
weight-for-height, and the Shukla’s Nutrition Index (SNI) (Shukla et al, 1972). The first two are
the classic standards established by the World Health Organization (WHO), the SNT is specially
used by nutritionist and it has been proved to measure malnutrition especially in developed

countries (quote africa study).

Height-for-age reflects linear growth: a short height is correlated with a lack of physical
development. As a result of a poor nutrition over time, and especially during the first years of
live, there is a permanent deficit in growth. Therefore this measure is useful to detect chronic

malnourishment; however it cannot detect a severe malnutrition. According with the WHO, a kid

"See Angelucci and Attanasio (2009) for more on this.
8 For an extended analysis of variable construction, please consult the Appendix
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is said to be in deficit of physical develop if his/her height-for age z-score (HAZ) is two or more
standard deviations (sd) below the median of the reference tables provided by the WHO. The

z-score for a height H; for the ¢ individual at age ¢ was computed as:

H, — Medi
HAZ, — i 22ciain (5)
Sdt

where sd; represents the standard deviation at age t. Both median and standard deviation were

obtained from the WHO standard tables.

Another indicator is weight-for-height. This index is useful to diagnosis severely malnourished
children, however it cannot detect chronic malnutrition. According with the WHO, a kid is said
to be wasted if his/her weight-for-height z-score (WHZ) is more than two standard deviations
below the median of the reference tables provided by the WHO. Similarly to HAZ, the z-score for

a height W; for the ¢ individual with height 7 was computed as:

WHZi:m_Medmnj (6)
de

The Shukla’s Nutrition Index (SNI) measures how deteriorated is the relationship of weight and
height for a given age. The virtue of this index is that it is clearly able to account for under or
over nutrition at every specific age. One is the optimal measure. If the child is overweight

SNI; > 1, and the ideals weight and height changes within every month and are obtained for
standard tables published by the WHO. Severe obesity and severe starvation occurs at

SNI; 2 1.2 and SNI; £0.8. A drawback for this measure is that it is sensitive to the height, so
small children might result with overweight and big children with underweight. Nevertheless, this
problem is reduced in early childhood where the differences in stature are not that considerable.

This index was calculated as follow:

Weight;/Height;

SNI; = - 7
Ideal Weight;/Ideal Height; (M
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Formulas 3, 4, and 5 were calculated for each child in both waves (i.e., 2002 and 2004). With
these results it is possible to address in a comprehensive way the impact of the CCT to the
nutrition status. Table 2 compares the three different measures used in this study in terms of
under and overnutrition. It is worth noting that in 2002 only 6 kids were under/over nourished
for all the measures, while in 2004 only 4 kids share this condition. This is an indicator that

HAZ, WHZ and SNI clearly measures different things.

3.2 QOutcome variable

Our outcome variable should capture the change in nourishment between 2002 and 2004. HAZ
and W HZ are centered at zero, i.e., the optimal score for both measures is zero. So, an
improvement in nutrition status would happen if abs (HAZ;5002) > abs (H AZ;2004), a decrease in
nutrition status is the opposite case, and this is analogously for W HZ. The SNI is centered at
one, an improvement would mean that the deviation from 1 is closer in 2004 compare with 2002,
and a decrease in the nutrition status means that the deviation from 1 is greater in 2004 compare

with 2002.

Unfortunately, and since the nature of the study, in each methodology proposed some
information is lost; that implies that we would not be able to establish whether the overall
program effect (improvement or deterioration of the aggregate nutrition status) is due to an
overnutrition or undernutrition. We would be able to know just the absolute value of the WHZ,

HAZ and SNI improved (or unimproved).

We are proposing the following variables that measure the change in nutrition status:

YHAZ7 = CLbS (HAZI'VQOOQ) — CLbS (HAZZ‘72004) (8)

YWHZZ = CLbS (WHZZ"QOOQ) — abs (WHZZ'72004) (9)
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YSNL = abs (SNLL,2002 — 1) — abs (SNIZ'72004 — 1) (10)

Formulas 6, 7 and 8 assign equally weight to each proportionate change, no matter the starting

point.

3.3 Control variables

As explained in Section 2, we need to control for individual characteristics, as well as for block
characteristics. The household level variable definitions are listed in Table 3, in Table 4 we can
find the definitions of the block level variables. In Table 5 and 6 the descriptive statistics shows
some very important differences between treatment and control group. This is not surprising
because we were expecting that those groups would be very different due to the mechanism used

to select them.

We use the same set of block level variables that the program coordinators used to define the
control and treatment areas. All the individual level variables are from 2002, except work status
in 2004. Including both 2002 work status and 2004 work status variables makes identification of
the treatment effect more credible, since we are controling for changes in income due to a new
job. In sum, we conditioned on all variables that may strongly influence both participation and
outcome. We think that by conditioning on these variables the Unconfounded assumption is well

justified.

4 Results

As explained in Section 3.2, if urban Oportunidades actually improves nutrition status we would
expect a positive coefficients in each one of the three outcome variables after controlling for a

large number of individual, family, and community characteristics. Table 7 shows the descriptive
statistics for the outcome variables. To show the sensitivity of the results we estimates the LATE

for different in-between brackets of propensity scores and the results were consistent with the
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ones shown in Table 8. As we can see, in all three cases we find that the estimates are not
statistical different from zero. That is, the effect of the CCT urban Oportunidades has not a

great impact in nutrition improvement in the population of study.

It is important to interpret carefully this result. We are presented evidence that for the compliers
population that participated in urban Oportunidades, their children between 0-47 months olds
had not improvement in nutrition status due to the program. These findings are very different in
magnitude than results shown in a study of Leroy et al. (2008), however, it is important to note
that they actually tried to estimate the ATE and not the LATE. So, it is very interesting that
when the more appealing econometric approach is used the effect of the CCT actually change

driving to a different conclusion.

5 Policy Implications

Although the average effect for the full sample of urban Oportunidades is not identified, we were
able to identify for a particular subpopulation what the average effect is. We claim that the effect
of urban Oportunidades in nutrition status of beneficiary children that live in treatment areas
and that had participated for 2 years is not statistically meaningful. Neither of the channels
(platicas, nutritional complement or cash transfer) was efficient enough to make a statistical

improvement on those children, although they are likely to be important in the long run.

In spite of the statistical null effect seen, one may consider, however, that the program was
evaluated only 2 years after it started. One reason that urban Oportunidades does not has the
intended nutrition outcome in the short-run is perhaps the fact that nutrition status is also
highly related with cultural /educational factors. Therefore, probably the platicas effect may take
a little longer to persuade household and social norms about food intake and activity. Further
studies might analyze the impact of the nutritional talks on the behavior of the beneficiaries after

the first year of implementation of the program.
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A second potential explanation is that Oportunidades increase the financial capability of
beneficiaries to afford more fat and sugar because of their increased income. However, since we
found neither an improvement or a deterioration of the nutrition status in the intervention areas,
this suggests that the educational component and the in-kind transfer of the program could be
counterbalancing the income effect. This may suggests that a better design of these kind of

policies might require a more paternalistic approach.

In summary we encountered a very interesting and unique CCT. However, the evaluation that we
proposed has many limitations. Since the program is not randomly designed and given also that
we have control and treatment areas, our scope has to be limited only to the beneficiaries that
reside on treatment areas. Another major limitation of the analysis is that we have 3 effects
confounded: the cash transfer, the nutritional talks, and the in-kind transfer. Therefore, we can
not identify each effect separately. However, LATE for the program is perfectly identified for the
population of study; also, the nonparametric approach provide us a more flexible approach in the
function specification. This study make it clear why any public policy has to be rigorously

evaluated econometrically speaking.

25



6 References

References

[1] Alderman, H., J. R. Behrman, V. Lavy and R. Menon (2001). "Child Health and School

Enrollment: A Longitudinal Analysis." The Journal of Human Resources 36(1): 185-205.

[2] Angelucci, M. and O. Attanasio (2009). "Oportunidades: Program Effect on Consumption,
Low Participation, and Methodological Issues." Economic Development and Cultural Change

57(3): 479-506.

[3] Angrist, J. D. (1990). "Lifetime earnings and the Vietnam era draft lottery: evidence from

Social Security Administrative Records." The American Economic Review 80(3): 313-336.

[4] Angrist, J. D. (1998). "Estimating the Labor Market Impact of Voluntary Military Service

Using Social Security Data on Military Applicants." Econometrica 66(2): 249-288.

|5] Angrist, J. D. and W. N. Evans (1998). "Children and Their Parents’ Labor Supply: Evidence

from Exogenous Variation in Family Size." The American Economic Review 88(3): 450-477.

[6] Angrist, J. D., G. W. Imbens and D. B. Rubin (1996). "Identification of Causal Effects Using

Instrumental Variables." Journal of the American Statistical Association 91(434): 444-455.

[7] Angrist, J. and A. B. Krueger (1994). "Why Do World War II Veterans Earn More than

Nonveterans?" Journal of Labor Economics 12(1): 74-97.

[8] Attanasio, O., L. Gomez, P. Heredia and M. Vera-Hernandez (2005). "The Short-term Impact
of a Conditional Cash Subsidy on Child Health and Nutrition in Colombia." Report Summary.

London: Institute of Fiscal Studies.

[9] Attanasio, O. and A. Mesnard (2006). "The Impact of a Conditional Cash Transfer Programme

on Consumption in Colombia." Fiscal Studies 27(4): 421-442.

26



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

18]

[19]

Barber, S., and Paul J. Gertler (2008). "The impact of Mexico’s conditional cash transfer
programme, Oportunidades, on birthweight." Tropical Medicine and International Health

13(11): 1405-1414.
Becker, G. (1981): A treatise on the family. Cambridge, MA: Harvard University Press.

Behrman, J. and A. Deolalikar (1988). Health and Nutrition. Chapter 14 in Handbook of
Development Economics, Vol. 1. Edited by H. Chenery and T.N. Srinivasan. Elsevier Science

Publishers.

Behrman, Jere and Hoddinott, John (2000) An Evaluation of the Impact of Progresa on
Pre-School Child Height. Final Report. Washington, DC: International Food Policy Research

Institute.

Behrman, J. R. and J. Hoddinott (2005). "Programme Evaluation with Unobserved Hetero-
geneity and Selective Implementation: The Mexican PROGRESA Impact on Child Nutrition."

Oxford Bulletin of Economics and Statistics 67(4): 547-569.

Burlandy, Luciene (2007) Conditional cash transfer programs and food and nutrition security.

Ciéncia & Satde Coletiva, 12(6):1441-1451

Caballero, B. (2007). "The Global Epidemic of Obesity: An Overview." Epidemiologic Re-

views Advance 29(1): 1-5.

Coordinacion Nacional de Programa de Desarrollo Humano Oportunidades, SEDESOL. (2005)

Nota Metodologica General Urbana. 36

Currie, J. (2000): "Child health in developed countries," in A.J. Culyer and J.P. Newhouse

(eds.) Handbook of Health Economics, Volume 1b, Amsterdam and New York: Elsevier.

Duflo, E. (2000) Grandmothers and Granddaughters: Old Age Pension and Intra- House-
hold Allocation in South Africa. Working Paper 8061. Cambridge, MA: National Bureau of

Economic Research.

27



|20] Frolich, M. (2007). "Nonparametric IV estimation of local average treatment effects with

covariates." Journal of Econometrics 139: 35-75.

[21] Glewwe, P.; H. G. Jacoby and E. M. King (2001). "Early childhood nutrition and academic

achievement: a longitudinal analysis " Journal of Public Economics 81(3): 345-368.

n

[22] Grundy, S. M. (1998). "Multi-factorial causation of obesity: implications for prevention

American Journal of Clinical Nutrition 67: 563-572.

[23] Handa, S. and B. Davis (2006). "The Experience of Conditional Cash Transfers in Latin

America and the Caribbean." Development Policy Review 24(5).

[24] Heckman, James, Hidehiko Ichimura, and Petra Todd (1997). "Matching as an Economet-
ric Evaluation Estimator: Evidence from Evaluating a Job Training Program." Review of

Economic Studies 64(4): 605-54.

[25] Hirano, K. and G. Imbens (2001). "Estimation of Causal Effects using Propensity Score
Weighting: An Application to Data on Right Heart Catheterization," Health Services and
Outcomes Research Methodology 2: 259-278.

[26] Hoddinott, J. and E. Skoufias (2004). "The Impact of PROGRESA on Food Consumption."

Economic Development and Cultural Change 53(1): 37-61.

[27] Holland, P. W. (1986). "Statistics and Causal Inference." Journal of the American Statistical

Association 81(396): 945-960.

Imbens, G. and J. D. Angrist (1994). "Identification and Estimation of Local Average

Treatment Effects." Economnetrica 6(2).

28



28]

[29]

[30]

31]

32]

33]

[34]

[35]

Kortt, M.A., P. C. Langley and E. R. Cox (1998). "A review of cost-of-illness studies on
obesity." Clin Therapeut; 8: 772-779.

Leroy, J., A. Garcia-Guerra, et al. (2008). "The Oportunidades Program Increases the Linear
Growth of Children Enrolled at Young Ages in Urban Mexico." Journal of Nutrition 138(4):
793-798.

Leroy, J., P. Gadsden, et al. (2010). "Cash and In-Kind Transfers in Poor Rural Communities
in Mexico Increase Household Fruit, Vegetable, and Micronutrient Consumption but Also

Lead to Excess Energy Consumption." The Journal of Nutrition 140(3): 612-617.

Maluccio, J. and R. Flores (2005). "Impact Evaluation of a Conditional Cash Transfer Pro-
gramme: The Nicaraguan Red de Proteccion Social." Washington, DC: International Food

Policy Research Institute., Research Report, No. 141.

Oster G, Edelsberg J, O’Sullivan AK, Thompson D (2000) "The clinical and economic burden

of obesity in a managed care setting." Am J Manag Care; 6: 681-689.

Rosenbaum, P. R. and D. B. Rubin (1983). "The Central Role of the Propensity Score in

Observational Studies for Causal Effects." Biometrika 70(1): 41-55.

Rubin, D. B. (1978). "Bayesian Inference for Causal Effects: The Role of Randomization."
The Annals of Statistics 6(1): 34-58.

Smith, L., and L. Haddad. (2000). Explaining child malnutrition in developing countries. A
cross-country analysis. Research Report 111. Washington, D.C.: International Food Policy

Research Institute.

Smith, L. C., U. Ramakrishnan, A. Ndiaye, L. Haddad and R. Martorell. (2003). The im-
portance of women’s status for child nutrition in developing countries. Research Report 131.

Washington, D.C.: International Food Policy Research Institute.

29



[36] Shukla, A., H. A. Forsyth, Charlotte M. Anderson and S. M. Marwah. (1972). "Infantile
Overnutrition In The First Year Of Life: A Field Study In Dudley, Worcestershire." The
British Medical Journal 4(5839 ).

[37] Tanumihardjo, S. A., C. Anderson, M. Kaufer-Horwitz, .. Bode, N. J. Emenaker, A. M.
Haqq, J. A. Satia, H. J. Silver and D. D. Stadler (2007). "Poverty, Obesity, and Malnutrition:
An International Perspective Recognizing the Paradox." Journal of the American Dietetic

Association 107(11): 1966-1972.

[38] Thompson D, Edelsberg J, Colditz GA, Bird AP, Oster G (1999). "Lifetime health and eco-

nomic consequences of obesity." Arch Intern Med; 159: 2177-2183.

[39] UNESCO Bangkok, "How Does Nutrition Affect a Child’s Development?", from
http://www.unescobkk.org/fileadmin /user _upload/appeal/ ECCE/Advocacy _letters/ NUTRITION.pdf

[40] U. S. Government (2010). "U.S. National Library of Medicine." Retrieved 04/10/10, 2010,

from http://www.nlm.nih.gov/.

[41] Wolf AM, Colditz GA (1998). "Current estimates of the economic cost of obesity in the United
States." Obes Res; 6: 97-108.

30



Tables and Figures

Table 1: Participation in Oportunidades by Survey Zones

Type of Household Control Zone Treatment Sweep Zone All Zones
Zone

Treatment 177 4,574 896 5,647

Control 5,461 5,937 152 11,550

Total 5,638 10,511 1,048 17,197

Table 2: Comparison across different measures

Intervention group Comparison group
Under/Overnutrition HAZ WHZ Shukla HAZ WHZ Shukla
2002 184 42 71 201 52 59
2004 162 34 31 184 50 33
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Table 3: Individual level variables definition

Group

Variable name  Detailed definition

Age02 Age of the child in months in the 2002 wave

Weight02 Weight of the child in kilograms in the 2002 wave

Height02 Height of the child in centimeters in the 2002 wave

Age04 Age of the child in months in the 2004 wave

Weight04 Weight of the child in kilograms in the 2004 wave

Height04 Height of the child in centimeters in the 2004 wave

Sex Sex of the Child

Hsize Number of members per household

HHage Household head age

Foodexp Food expenditure in pesos per week

kfloor Dummy variable, describes if the household has firm floor
toilet Dummy variable, describes if the household has a toilet facility
sexhh Dummy variable, describes if the head of household is a men
educhh Dummy variable, describes if the head household has at least

middle school

wshh02 Dummy variable, describes if the head of household has a
remunerated work in 2002

wshh04 Dummy variable, describes if the head of household has a
remunerated work in 2004

media Dummy variable, describes if the household has a television or a

radio.

Table 4: Block level variables definition

Group

Variable name  Detailed definition

bao Proportion of households without a bathroom
piso_tie Proportion of households with dirt floor
luz_elec Proportion of households with electricity

escj Head of household mean of years of education
lee_esc Proportion of households without literacy
percpod Proportion of poor households

h pobre Number of poor households

h cpobre Number of almost poor households
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Table 5: Descriptive Statistics (continuous variables)

Group Intervention group Comparison group

Characteristic mean sd mean sd t-stat
Age02 12.59 7.35 15.58 7.42 7.68
Weight02 8.79 2.18 9.58 2.11 6.99
Height02 71.64 8.60 74.36 8.01 6.22
Age04 35.41 7.03 36.07 7.13 1.78
Weight04 13.45 4.00 13.41 2.13 -0.20
Height04 91.63 35.98 90.87 6.11 -0.58
Hsize 5.83 2.65 5.96 2.41 0.96
HHage 34.5 11.39 35.57 12.78 1.67
Foodexp 375.68 339.18 405.90 272.94 1.88
bao 0.17 0.17 0.10 0.12 -9.48
piso tie 0.41 0.23 0.21 0.19 -18.09
luz_elec 0.11 0.19 0.04 0.11 -8.87
escj 5.02 0.99 5.70 1.31 11.02
lee_esc 0.18 0.08 0.12 0.08 -14.53
percpod 0.00 0.01 0.00 0.01 2.95
h pobre 67.26 28.32 27.15 23.22 -29.66
h cpobre 25.48 12.45 14.40 12.58 -16.77
Sample size 658 795

Table 6: Descriptive Statistics (discrete variables)

Group ‘ Intervention ‘ Control ‘
Characteristic sum sum
Sex 658 795
kfloor 358 236
toilet 378 566
sexhh 560 698
educhh 387 445
wshh02 526 673
wshh04 16 47
media 588 728
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Table 7: Outcome Variables

Intervention group Comparison group
Variable mean min max mean min max
YHAZ -0.02 -4.24 4.79 0.11 -4 3.46
YWHZ 0.02 -2.49 3.63 0 -2.47 3.48
YSNI 0.02 -0.37 0.42 0.02 -0.44 0.41

Table &: Results

Intervention group

Variable Estimate standard p value
error

YHAZ 0.053 0.151 0.726

YWHZ 0.055 0.113 0.629

YSNI 0.029 0.047 0.542
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Figure 1: Cash and in-kind Transfer
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Density

Figure 2: Distribution of Propensity Score by Group
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Figure 3: Distribution of Outcome Variable by group
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7 Appendix

Detailed derivation of the LATE equation, for simplicity we will assume that equation 10 holds

without conditioning:

We can define AY = (1 — D) AY (0) + DAY (1); also we can define D = (1 — Z) D (0) + ZD (1),
and combining this two equations we have

AY = (1—[(1—2)D(0)+ ZD (1)) AY (0) + [(1 — Z) D (0) + ZD (1)] AY (1)

— AY (0) — D (0) AY (0) — ZD (0) AY (0) + ZD (1) AY (0) + D (0) AY (1) — ZD (0) AY (1) +
ZD (1) AY (1)

agrouping termsAY = AY (0) + D (0) (AY (1) — AY (0)) + Z [D (1) — D (0)] [AY (1) — AY (0)]
then, if we take the conditional expectation:

E[AY|Z] = E[AY (0)] + E[D (0) (AY (1) — AY (0))] + ZE{[D (1) — D (0)] [AY (1) — AY (0)]}
E[AY|Z =1]— E[AY|Z = 0] = E{[D (1) — D (0)] [AY (1) — AY (0)]}

—1-E[AY (1) =AY (0)[D(1)~D(0) = 1] P(D (1) ~D(0) = 1) +

0 E[AY (1) — AY (0)|D (1) —D (0) = 0] P (D (1) —D (0) = 0)

—1-E[AY (1) = AY (0)[D(1)—D (0) = —1] P(D (1) —D (0) = —1)

— E[AY (1) = AY (0)|D(1)—D (0) = 1] P(D (1) —D (0) = 1)

since there are not defiers P (D (1) —D (0) = —1) = 0

Also because of not defiers P (D (1)—D (0) = 1) = E (D (1) —D (0)) = E(D (1)) — E(D (0))

and also we can represent F (D|Z) = (1—Z)E (D (0)) — ZE (D (1)), because the othorgonality

between Z and D
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taking the difference

E(D|Z=1)—E(D|Z=0)=E(D(1))— E(D(0))=P[D=1|Z=1] - P[D =1|Z = 0] this is

# 0 by relevance assumption

then, rearranging the terms, we have shown that

A = —_ A =
rrarp = B (AY (1) =AY (0)|D (1) ~D (0) = 1) = et L2200

39



