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ABSTRACT

The nutrition of preschool children is of considerable interest not only because of
concern over their immediate welfare, but also because their nutrition in this formative
dage of lifeiswiddy percaived to have substantid persstent impact on their physicd
and menta development and on their hedlth status as adults. Children’s physical and
menta development shapes thelr later lives by affecting their schooling success and post-
schooling productivity. Improving the nutritiond status of currently malnourished
preschoolers may, therefore, have important payoffs over the long term. Within rura
Mexico, sunting, or short height relative to standards established for hedthy populations,
isthe mgor form of protein-energy manutrition (PEM). Low weight for height, or
wadting, is much less of a problem. But sunting is symptomeatic of longer-term effects of
early childhood manutrition.

One of the mgor components of the PROGRESA program has been directed
toward improving the nutritiond status of children in poor rurd communitiesin Mexico.
Cross-sectiona comparisons of height for children who received PROGRESA treatment
veraus others who were in PROGRESA-€dligible househol ds but who did not receive
treastment suggest no positive effect of PROGRESA, either on average child height or on
the proportion of children who are stunted, i.e., more than two standard deviations below
recognized norms. But these comparisons may be mideading because of thefallureto
control for unobserved child, parental and household, and market and community

characteristics that may be correlated with children receiving the PROGRESA treatment,



or because of the failure to control for systemdtic initid differences. For example, on
average, the children in the control sample tended to have better anthropometric status
than children in the treetment sample.

The preferred estimates used in this study control for these factors. PROGRESA
treatment is represented by those who reportedly received nutritiona supplementsin the
treatment group (less than 60 percent of children in the treetment group) for childrenin
the critical age range of 12 to 36 months. These esimates find sgnificant effects of
receiving PROGRESA treatment in increasing child growth and reducing the probability
of child sunting. These esimates imply an increase of about one-gxth in mean growth
per year for these children, and perhaps somewhat grester for children from poorer
households and poorer communities but whose household heads are more educated. This
isapotentialy important effect: under the assumptionsthat (1) thereis strong perastence
of changesin amdl children’s anthropometric development so that the percentage
changes for adults equd those (are haf of those) that we estimate for children and (2) that
adult anthropometric-earnings relaions from e sewhere in Latin America gpply to the
labor markets in which these children will be working as adults, the impact from this
effect done would be a2.9 percent (1.4 percent) increasein lifetime earnings. In
addition, there are likely to be other effects through increased cognitive development,
increased schooling, and lowered age of completing given levels of schooling through
garting when younger and passing successfully grades at a higher rate. While these
edimates remain fairly speculative, they suggest that PROGRESA may have substantia

effects on lifetime productivity and earnings of preschool children in poor households.



CONTENTS
ACKNOWIEAGMENTS. ...ttt b e st e bt b e Vi
IO g1 [ o o o O R RSR 1
2. PROGRESA INTENVENTION. .....citiiiiiiieieiesiesie sttt e b nneas 4
3. Conceptual FramMeWOTK ..........cooiiiieiieiese e 9
T - PR SRRPRRRN 14
5. Estimates of PROGRESA IMPACL........ccoiiiiiiiinirieee et 24
Estimated Impact on Child HeIght..........ccooiiieieeeeeeeee e 24
OLS Cross-Sectional ESHIMELES ........ccceveerieeiisiesieeeesieeseeeee e see e sseesseseesseeneens 24
Basic Individual Child Fixed Effects ESIMaES .........ccccveveevievenesese e 27
Some Aspects of the Robustness of the Fixed Effects Estimates........................ 33
Interactions Between PROGRESA Treatment and Observed Characteristics..... 38
Estimated Impact on the Probability of StuNting........ccceceviveeevcevecce e 42
6. LONGEr-TErM IMPACT.....coeieieeie et e e e ae e n e e e 45
7. SUMMArY and CONCIUSIONS ......ccveeieciesiecie e e te e e e et e ae e sneenaeeneesneenns 48
(= 1 1TSS 51
TABLES

1 Nutrition status indicators for children aged 12- 36 monthsin households
eligible for PROGRESA in INSP 1998 AUQUSE SUIVEY ........ccceereeierienieeieeee e 2

2 Percentage of children appearing in both 1998 and 1999 survey rounds, by
age, state, and household eligibility for PROGRESA ..........ccccocvvievenieieeie e 16

3 Mean height-for-age Z-scores of children measured only in 1998 and
measured in 1998 and 1999, by &€ group .......ccocerererenenenereee e 17

4 INSP longitudina sample for 1998 and 1999: Numbers of children less
than 60 months of agein August 1998 in PROGRESA control and
treatment communities who are eligible and not eligible for PROGRESA............ 18



10

11a

11b

12

13

14

Proportion of children in éigible treetment households who received
nutrition supplements and number of children in INSP sample of digible

households, by age groups .........ccoreriieren s

Means and standard deviations for children eigible for PROGRESA less
than 60 months of age and variables for which the means differ
sgnificantly between digible treetment and control households in August

1998 for all children less than 60 months and for those 12-36 months.....

OL S edtimates of impact of trestment on height in 1999 for children
12-36 months of agein August 1998 who are in households digible for

PROGRESA.......coo e

Individud child fixed effects estimates of impact of treetment on height
for children 12-36 months of age in August 1998 who are in households

eligible for PROGRESA .........oooiiieeeeee e

Reation between estimated individua child growth fixed effects from

Table 8 and observed fixed child, household and parentd, price, community,

and dtate characterigtics for children 12-36 monthsin August 1998 and

eligible for PROGRESA .......coooieiee ettt

Individud child fixed effects estimates of impact of treetment on height
for children in August 1998 who are in households digible for PROGRESA

for alternative age raNQES .......ccvecveeeereeie et

Means, sandard deviations, and correations for four dternative
representations of PROGRESA trestment for children in digible

households who were 12-36 months of age in August 1998 ....................

Individua child fixed effects estimates of impact of trestment on height
for children 12-36 months of age in August 1998 who are in households
eligible for PROGRESA for alternative representations of PROGRESA

Summary of interaction effects between receiving trestment and child,

household, community, and state characteristics.........cccccvvevieeieeieecnenne,

Logit estimates of impact of trestment on stunting in 1999 for children
12-36 months of age in August 1998 who are in households digible for

PROGRESA ...

Individud child fixed effects logit estimates of impact of trestment on
gunting for children 12-36 months of agein August 1998 who arein

households eligible for PROGRESA .........ccoovieveee e



ACKNOWLEDGMENTS

The authors thank Ryan Washburn for excellent research assistance, and David
Coady, Marie Ruel, and Emmanuel Skoufiasfor help in understanding aspects of
PROGRESA that are related to child nutrition and growth. We are most grateful to the
Instituto Nacional de Salud Publica who collected the anthropometric data used here and
have generoudy shared them with us. We are adso pleased to thank Daniel Hernandez,
Mariade Carmen Huerta, Monica Orozco, and Patricia Muniz for their assistance. The

authors done are respongble for dl the contents and interpretations in this paper.

Jere R. Behrman
Universty of Pennsylvania

John Hoddinott
Internationa Food Policy Research Indtitute



1. INTRODUCTION

The nutrition of preschool children is of consderable interest not only because of
concern over their immediate welfare, but also because their nutrition in this formetive
dage of lifeiswiddy percaived to have substantia persstent impact on their physica
and mentd development and on their hedth status as adults. Their physica and menta
development, in turn, shapes therr lifetime options by affecting their schooling success
and post- schooling productivity. Improving the nutritiond status of manourished infants
and small children may, therefore, have important payoffs over the long term.*

Malnutrition can take many forms. Longer-run basic macro or proten-energy
malnutrition (PEM) usudly is manifested in sunting, i.e., being short for one's age and
sex relative to standards established for hedlthy populations. Shorter-run PEM oftenis
measured by wasting (low weight-for-height), low weight for one's age and sex, or alow
body-mass-index (BMI, weight- per-height squared). Micronutrient deficiencies can be
identified by various observationa and clinical measures, depending on the nature of the
deficiency. Blood tests, for example, can identify iron deficiencies.

Table 1 summarizesinformation on some of the mgor indicators of PEM for

children ages 12—-36 months who are in households digible for PROGRESA in August

L A number of aspects of the literature on child health and nutrition and on the impact of health and
nutrition on productivity in school and subseguent to school are discussed in Adair (1999), Alderman et a.
(2000), Behrman (1993, 1996), Behrman and Deoldikar (1988), Glewwe, Jacoby, and King (2000), Golden
(1994), GranthamMcGregor et a. (1997), Grantham-McGregor, Fernald, and Sethuraman (1999),
Johnston et a. (1987), Ledie and Jamison (1990), Martorell (1995, 1999), Martordl, Rivera, and
Kaplowitz (1989), Martorell, Khan, and Schroeder (1994), Pallitt (1990), Pollitt et al. (1993), Strauss and

Thomas (1995, 1998), and Y oung (1995). Also, see Section 6 below.



1998 (before the infant and small child nutrition component of the program was initiated
in the sample from which these data are drawn).? Thefirst three rows give information on
Z-cores for height-for-age, weight-for-age, and weight-for-height. Z-scores give the
number of standard deviations from the mean score for the same anthropometric measure
conditiond on age in a hedthy populaion—in particular the NCHSWHO standards
based on ahedthy U.S. population that are widely used in the literature. The last two
rows give the proportions stunted and wasted, defined here as being more than two

standard deviations be ow the mean for the standards.

Table 1—Nutrition statusindicatorsfor children aged 12—36 monthsin households
gigiblefor PROGRESA in INSP 1998 August survey

Standard
Nutrition Status Indicator M ean Deviation 95% Confidence interval Samplesize
Z score for height-for-age® -1.76 134 -191 -1.62 316
Z score for weight-for-age® -140 116 -1.53 -1.27 316
Z score for weight-for-height® -041 109 -053 -0.29 316
Proportion stunted® 044 050 038 0.49 320
Proportion wasted” 0.06 023 0.03 0.08 320

& The Z scores give the number of standard deviations from the means for healthy children as defined
in the NCS standards for the United States. The sample sizes differ slightly between the z scores and
the proportions stunted and wasted because of afew outliers with very high z scores for height and
weight (i.e., more that six standard deviations above the mean) that are excluded from these
calculations for the z scores.

P These are the proportions that are more than two standard deviations below the norms (i.e., with Z
scores < -2).

2 The data are discussed below. As also is discussed bel ow, we focus on this group of children in this study.



Note that for the PROGRESA target population in this age range, the dominant
form of PEM is sunting rather than wasting. On average, these children are 1.76 standard
deviations beow the norm in terms of height-for-age, and 44 percent are more than 2.0
standard deviations below the norm. By contrast, they average only 0.41 standard
deviations below the norm with regard to weight-for-height, and only 6 percent are more
than 2.0 standard deviations below the norm (and thus wasted). Since thereisa
substantiad incidence of stunting with its potentialy dameaging long-run effects, but not
much wasting,® this report focuses on the impact of PROGRESA on stunting.*

After thisintroduction, Section 2 summarizes important aspects of the
PROGRESA intervention in generd and with regard to infant and smdl child nutrition.
Section 3 presents a conceptua framework that guides the empirica exploration. Section
4 presents the data and congders bivariate patterns in nutritiona status and comparisons
between the trestment and control communities. Section 5 discusses our basic estimates
of the impact of PROGRESA on child growth and stunting and consders some variants
of those estimates. Section 6 uses our basic estimates to Smulate the impact on lifetime

productivity and income. Findly, Section 7 summarizes and concludes.

3 These same patterns, of course, are reported in the INSP (1998) summary of these data. They also are

common in many other populations in the region, including for example, those in Central America by
Johnston, et al. (1987), Martordl (1995, 1999), Martorell, Khan, and Schroeder (1994), Martorell, Rivera,

and Kaplowitz (1989), and others.

4 We have undertaken parallel explorations in the determinants of wasting and anemia. These do not
indicate that PROGRESA has had significant impact. But nutritional status is much better with regard to
these indicators in the population of interest, so the lack of a significant impact of PROGRESA on them is

not a matter of the same concern as the question of the impact on stunting.



2. PROGRESA INTERVENTION

PROGRESA amsto provide support for families living in extreme poverty in
gmdl communitiesin rurd Mexico. To broaden opportunities and capabilitiesto atain
higher levels of wdll-being, the program attempts to raise living standards by improving
opportunities to gain access to education, hedth, and food. Specificaly, PROGRESA has

the following objectives®

A. Toimprove subgtantialy the conditions of education, hedth, and nutrition of
poor families, particularly children and their mothers, by providing sufficient
quality servicesin the areas of education and hedlth, aswell as providing
monetary assstance and nutrition supplements.

B. Tointegrate these actions so that educationa achievement is not affected by
poor heath or manutrition in children and young people, or because they
carry out work that makes school attendance difficult.

C. To ensure that households have sufficient means and resources available so
that their children can complete their basic education.

D. To encourage the responsbility and active participation of parents and al
family membersin improving the education, hedth and nutrition of children
and young people.

E. To promote community participation and support for the actions of
PROGRESA, s0 that educationa and hedlth services benefit dl familiesin the
locdlities where it operates, as well as uniting and promoting community

® The statements regarding the specific objectives and components of PROGRESA are based directly on
Coady (1999) and Skoufias, Davis, and Behrman (1999).



efforts and initiatives in actions that are Smilar or complementary to the
program.

PROGRESA comprises three components that are closdly linked to each other:

(1) Educationa grants to facilitate and encourage the educationd aspirations of
children and young people by fogtering their enrollment and regular school
attendance, and promoting parents appreciation of the advantages of their
children’s education. At the same time, the quality of education isimproved.

(2) Badc hedth carefor dl members of the family and strengthening the qudity
of services aswell asreorienting individuals and hedlth services toward taking
preventive actions toward hedlth care and nutrition.

(3) Monetary transfers and nutritiona supplements to improve the food
consumption and nutritiona state of poor families, emphasizing that the
purpose of thisisto improve the family’ sfood intake, particularly of children
and women, who are generaly the household members who suffer most from
nutritiona deficiencies.

Each of these components can be viewed as aform of human capital that enters
directly into individua well-being, e.g., enabling one to contribute to and participate in
society, but aso indirectly in determining an individua’ s productivity and thus income-
earning potential. The nature of the education-health-nutrition nexus is often seen asthe
root of the vicious cycle of poverty, whereby children born into poor families

disproportionately experience hedth and nutritiona problems, which diminish their



potentia for benefiting from whatever educeation they receive. Public action is necessary
if thisvicious cycleisto be transformed into a virtuous one.

This paper measures the impact of PROGRESA on growth of smal children who,
as noted in Table 1, often suffer long-run manourishment and stunting in the target
population with possible long-term negetive effects on their hedth and productivity.

There are a least four pathways by which participation in PROGRESA might affect child

growth:

(1) Cash Transfers. Some monetary transfers are motivated, as noted, by the
desre to improve nutrition, particularly that of young children and mothers,
There has been considerable controversy in the literature over the extent to
which increased income trandates into incressed nutrient consumption.®
Edtimates for the PROGRESA sample indicate that a 10 percent increasein
income trandaesinto a3 to 4.5 percent increase in caoric availability, with
some of the rest of the incrementa income used to purchase “better” food, i.e.,
richer in micronutrients (Hoddinott and Skoufias 2000). There remains, of
course, the question of intrahousehold distribution and how much of such
increments in nutrients goes to small children. While thereis no direct

evidence on the intrahousehold digtribution of nutrientsin the PROGRESA

6 See, for example, Alderman (1986, 1993), Behrman and Deolaikar (1987, 1988), Behrman, Foster and
Rosenzweig (1997), Bouis (1994), Bouis and Haddad (1992), Strauss and Thomas (1995, 1998) and
Subramanian and Deaton (1996).



population, studies on other poor populations have concluded that larger
shares of resources that go to mothers are directed toward child hedlth and
nutrition than of resources directed to fathers, which is one reason, of course,
why PROGRESA directs resources to mothers.”

(2) Growth Monitoring. A prerequisite for receiving the nutritional supplements
(see (4) bdow) is ongoing growth monitoring of the relevant children.
Conventiona wisdom holds that there is a high payoff to such monitoring
because it increases subgtantialy the probability that parents (or other
caretakers) become aware of PEM and some other nutritional problems being
experienced by ther children at an earlier stage.

(3) Participation in Meetings with Health Care Specialists PROGRESA
participants are required to attend regular meetings a which hedlth and
nutrition issues and practices are discussed, anong other things. These
sessions are conducted by physicians and nurses trained in these pecific
topics (Riveraet a. 2000). If these meetings improve knowledge and practices
related to child nutrition and hedlth, they may increase child growth.

(4) Nutritional Supplements The nutritional component of PROGRESA includes
the provison of food supplements to pregnant and lactating women and to

children between the ages of four months and two years and to children

! See, for example, Alderman et a. (1995), Behrman (1997), Haddad and Hoddinott (1994), Haddad,
Hoddinott, and Alderman (1997), Hoddinott and Haddad (1995), Strauss and Thomas (1995), and Thomas
(1990, 1993, 1994).



between two and five yearsif any signs of manutrition are detected. The food
supplements are produced at a production plant devoted sol€ly to this task and
then distributed to health centers through DICONSA, an operationa arm of
the Minigtry of Socid Development (SEDESOL ) and the largest distributor of
food in rural aress. There are about 18,000 DICONSA storesin rura arees.
Mothers vist the clinic at least once amonth (more if they are pregnant or
have smdl children) to pick up six packets of supplements per child per

month with each pack containing five doses, enough for one dose per day. The
supplements condtitute 20 percent of caloric requirements and 100 percent of
al necessary micronutrients. Rosado et a. (1999) found that these
supplements had presentationd and flavor characterigtics that resulted in high
levels of acceptability and intake and that intake of the supplement averaged

about 87 percent of the ration.

While this paper attempts to estimate the total impact of PROGRESA, it cannot
identify the separate impact of these four possible pathways. For our preferred
representation of having PROGRESA trestment, we use information on whether children
have received supplements as well as whether they are in treetment households. The
edtimates presented in Section 5 indicate that this measure of having “received treatment”

is more consstent with reported child growth than is“listed treatment” (see Section 4).



3. CONCEPTUAL FRAMEWORK

This sudy assumes that parenta decisions to devote resources to improving the
hedlth and nutritiona status of their children are motivated both by immediate concern
about their children’s welfare and longer-term concern about investing in the human
capital of their children (see Becker 1967). Parents presumably have this concern because
of some mixture of dtruistic concern about their children and the possibility of sharing in
some of the returns from these human capitdl invesments, e.g., being provided for in old
age. Parents may not have identica preferences regarding the use of family resources, but
may engage in (perhaps implicit) bargaining about such alocations, in which the strength
of the bargaining postion of individuals may depend on their access to resources,
including those provided by socid networks and policies. Decisons that parents make
about devoting resources to the children’ s nutrition and health—whether arrived at
through bargaining or some other mechanism—are under congtraints imposed by
resources that parents have and expect to have in the future, pricesin markets they face
and expect to face in the future, and community resources that they have accessto and
expect to have accessto in the future. Expectations are important because, for example,
the return to investments in the heglth and nutrition of smal children will not al be
redlized for many years, and the extent of those returns will depend upon what will be the
vaue in labor and other markets of increased productivity in the future.

These concerns can be formdized in a tractable manner by assuming

maximization of intertemporaly separable preference functions subject to intrahousehold
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decision rules, resource, market, and community congtraints. This process leads to
reduced-form dynamic decison rules or “demand” relations thet give some behaviora
outcome in the current period as dependent on al predetermined (from the point of view
of the entity—family, or whatever—making the decisions) prices and resources and on
the parameters in the underlying production functions and preferences.

On agened levd, demand functions can be written as a vector of behaviord
outcomes (Z) dependent on a vector of prices broadly-defined (P) and a vector of
resources (R—uwith the relevant prices and resources depending on what entity isthe
demand function. If there are uncertainties regarding relevant future prices, policies, and
shocks, the characteristics known &t the time of the decison of interest regarding the
distribution of those outcomes should be included ingsteed of their redlized values. A
linear approximation to the demand function for afamily facing prices PF and with

resources RF and a vector of stochastic terms (V) is

(1A) Z; = bpePF + breRF +V,

where the b’ s are the parameters to be estimated and indicate the impact of the variables
for which they are coefficients on the demands for Z;. The stochastic term in each relation
includes dl the effects of dl the stochadtic termsin al of the production activitiesin

which the family is engaged, plus perhaps other chance events. One of the behaviord
outcomes determined in this process is children’ s height. Relevant resources include
characterigtics of each individud in the household (e.g., innate robustness of the child

under consderation), characterigtics of the household (e.g., overdl household resources
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and household size), characterigtics of the community (e.g., nature of household
sarvices), and past shocks (e.g., achild having had some contagious diseases). Both
prices and resources may be observed or unobserved in the data, so it is useful to indicate
that distinction (using superscripts “0” and “u”). There is one such demand relation (or
one eement in the vector Zs) for every behaviord outcome of the family, including al
human resource investments and dl behaviora inputs that affect human resource
investments through production relations. Each of these demand relations conceptudly
includes the same identicdl right-Sde predetermined variables, reflecting that there may
be important cross-effects (e.g., the nature of health services may affect schooling
demand, and vice versa) so that anutrition or health agpect of PROGRESA may affect
educationd (and other) outcomes, and vice versa. That means that any predetermined
variable that affects any one behaviord outcome may affect any or al other behaviora
outcomes.

For the particular human resource of interest in this paper, the hedthvheight of the

ith child (Hijt) in the tth period, this relation can be written as

(1B) Hitt = bproPF° + bpruPF{Y + breoRF® + breuRF” + CPROG; + V,
where PROG refersto PROGRESA, one of the possible household resources, that has
been singled out because of its centra interest for this paper, and the subscript “t” on the
right-side variables refers to the vectors of past, current, and expected future values of the
respective variables as of time t. We want to obtain an estimate of the impact of PROG

on child hedthVheight, i.e., agood estimate of the parameter “c.” The basic estimation
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problem isthat there are likely to be many unobserved variables that affect child height
within this framework and that may be correlated with whether aparticular childina
particuar household in a particular community participates in PROGRESA. For example,
a household with access to nutritiond supplements through PROGRESA may be more
likely to take advantage of the program if the child isinnately less hedthy, if the parents
have greater concern about their children’s welfare and future prospects, if the parents
perceive that the future returns to human capita investments are higher, if there are not
good market dternatives or socid services through which human capita investmentsin
children could be financed, or if theloca environment isreatively unhedthy. As areault,
if thereisnot control for such factors, the estimated “c” will be contaminated by omitted
variable bias and may differ substantidly and possibly even in sgn from the true value,
The esimation drategy used in this sudy controls for al time invariant
unobserved child, parental and household, and market and community characteristics
through fixed effects estimates. Given that there are two rounds of INSP data on child
nutrition—one before access to the PROGRESA nutrition components was initiated and
one about ayear dfter they wereinitiated, thisis equivaent to estimating the first
difference of relation (1B). Under the assumption that al the unobserved factors are

fixed, this leads to
(1C) Hit - Hif.1 = bpro(PF° - P1°) + breo(RF° - RF11°) + cPROG; + V; - Vi.1.

The dependent variable is child growth between the interview rounds. Thefirgt two right-

sde variables are the changes in the transitory components of prices and of resources.
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These are changes in the trangtory components because the permanent or longer-term
components are bascdly fixed over time, so they are differenced out in (1C) (or—
equivadently—ocontrolled for in the fixed effects estimates). It is not clear that these
trangtory components are likely to have a sgnificant effect on longer-run investments
such asin children’s human capita, but that is an empirica question explored below. The
coefficient of PROG: is the estimated impact of PROGRESA on child growth (recdl that
PROG:.1 is zero because the basdline survey was supposed to be conducted prior to the
intervention commencing). V; — Vi.1 is the difference in stochastic shocks, and does not
cause any biases. Under the assumptions to obtain (1C), the estimates obtained of the
impact of PROGRESA are unbiased.

Thus, this estimation strategy focuses on the fixed effects equivdent of rdation
(1C) as preferred estimates. But (1B) is dso estimated to explore whether control for
unobserved fixed factors makes any difference—and finds that it makes a consderable
difference. Of further note is that the logic of the modd underlying (1C) includesthe
possbility that the PROGRESA impact on child growth may differ, depending onthe
nature of the child (e.g., be bigger for innately more sickly children), the circumstances of
the household (e.g., be bigger for families that are poorer and have less access to markets
and other public services or for families with more education—which enables them to
exploit more quickly and more effectively the new options available because of
PROGRESA). Therefore this paper explores the possbility that in (1C) the parameter “c”
depends on individua child, parenta and household, and community characteristics.

Section 5 presents these estimates.
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4. DATA

The basic data source for the dependent variables of interest and for some of the
right-sde variables is the two rounds of data collected by the Instituto Nacional de Salud
Publica (INSP) in August—September 1998 and October—December 1999. Survey design,
sampling, sample sze cadculations, and other aspects of the collection of these data are
summarized in INSP (1998). The 1998 survey collected basi ¢ anthropometric information
on gpproximately 4,000 children resding in 9x states, Guerrero, Hidago, Puebla,
Querétero, San Luis Potos, and Veracruz.

For thisanalyds, it was necessary to have usable data on children measured in
both 1998 and 1999. In this context, usable means that it must be possible to link these
children to their mothers (e.g., to determine whether the impact of PROGRESA varies
across children whose mothers have differing levels of education), their households (e.g.,
to determine if the impact of PROGRESA varies across indigenous and nonindigenous
parents) and their communities (e.g., to control for food prices as possible determinants
of child hedth). Meeting al these requirements results in a data set with substantialy
fewer observations than that found in the raw INSP data sets.

Riveraet d. (2000) report that the 1998 survey round was designed to contain
gpproximately 4,480 children. However, 831 children resdein locdities not surveyed as
part of the ENCEL surveys, which provide much of this study’ s information on
household characteritics. A further 380 children reside in households not in the ENCEL

surveys, athough they do reside in locdlities that were part of the ENCEL surveys. It
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proved impossible to match 586 children to their mothers and a further 83 children had
agesin excess of 60 months or could not be uniquely identified within the household.
Thisleft asample of 2,597 children measured in 1998 with usable data.

Next, the data were merged with the data collected in 1999. The 1999 survey
round collected anthropometric data on gpproximately 5,000 children. However,
according to INSP records (after dropping observations with missing heights, where
location was miscoded, and where the child resided in Morelos state, which is not part of
the ENCEL surveys), only 1,639 children measured in 1998 were remeasured in 1999.
These data were merged into the 1998 sample using information on state, municipality,
locality, the household identifier number (folio), and child's birth date to ensure that a
child measured in 1998 was correctly matched to data collected in 1999. This produced a
sample of 693 children.

Accordingly, the next step was to check why so many children were “logt”
between 1998 and 1999. To start, each record of children gppearing in 1998 but not in
1999 was examined. The working assumption was that information on child’ s resdence
(state, municipdlity, locality, and folio) was entered correctly, but there were errorsin
entering birth dates. This proved to be most informative. Three errors emerged: (1) minor
errorsin entering birth dates. For example, a birth date was recorded as September 1,
1995, in the 1998 round and September 2, 1995, in 1999; (2) reversing dates and months.
For example, a child recorded as being born on September 1, 1995 (09/01/95) in 1998 is
recorded as being born on January 9, 1995 (01/09/95) in the 1999 round; and

(3) differencesin the year of birth recorded in different survey rounds. For example, a
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child might have a birth date recorded as September 1, 1995 in 1998 and September 1,
1996 in 1999. Such cases became obvious upon examination of the height-for-age Z-
scores across the two survey rounds. Thiswork produced an additiona 220 children for
this merged data set.

In addition, some exploration was undertaken regarding the remaining lost
children. It appears that amgjor reason for the loss of these children is age and location
related. For example, of the 1,089 children aged over 36 months at the time of the 1998
survey round, only 182 were remeasured in 1999. Table 2 summarizes the percentage of

children appearing in the 1998. Further, remeasured rates are far less common in

Table 2—Per centage of children appearing in both 1998 and 1999 survey rounds, by
age, state, and household digibility for PROGRESA

Chi Squared Test for independence

Percentage of children of likelihood of remeasurement by
measured in 1998 and 1999 selected categories
Child agein 1998
< 6 months 65.8%
6-12 months 66.2
12-18 months 386
18-24 months 476
24-36 months 39.6
>36 months 16.7
Chi squared (d.f.=5) = 378.3*
Childresidesin
Guerrero 33.9%
Hidalgo 358
Puebla 387
Queretaro 410
San Luis Potosi 394
Veracruz 255

Chi squared (d.f.=5) = 30.3*
Child resides in household

Eligible for PROGRESA 21.5%
Not eligible for 26.1
PROGRESA

Chi sguared (d.f.=1) = 0.6

Note: * differences are significant at the 5 percent level.
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Veracruz than in other gates. Although the likelihood of being remeasured does not vary
by PROGRESA digihility, it does vary by child height-for-age. In particular, as Table 3
indicates, children less than 36 months who were measured in both 1998 and 1999
typicaly had poorer height-for-age Z-scores than children who were not remeasured.
This feature of the data further strengthens the importance of an estimation Strategy that
controls for such characteristics.

Table 3—M ean height-for-age Z-scor es of children measured only in 1998 and
measured in 1998 and 1999, by age group

Height-for-age Z-score, Height-for-age Z-score,

children measured only children measured in T statistic on difference
Age group in 1998 1998 and 1999 in means
6-12 months -0.24 -0.71 3.20*
12-36 months -1.48 -1.60 126
>36 months -1.80 -1.83 025

Note: * Means significantly different at the 5 percent level.

Distribution of children in INSP longitudinal sample among treatment-control

and eligible-noneligible categories. Table 4 summarizes the distribution of children who

are in both rounds of the INSP sample among treatment versus control and digible for
PROGRESA and not digible categories. The top pand refersto al children, of which

there are 663 in households digible for PROGRESA, fairly evenly split between those

listed in treatment versus control households. The bottom pand refers to children ages

12-36 months in August 1998, which is the sample on which this analyss focuses (see

below), so it ishighlighted in bold. There are 320 such children, divided dmost evenly

between those listed to be in trestment versus those in control households.
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Table 4—INSP longitudinal sample for 1998 and 1999: Numbers of children less
than 60 months of agein August 1998 in PROGRESA control and
treatment communitieswho are eigible and not eigible for PROGRESA

Treatment Control Total

Full sample (children ages 0-60 monthsin August 1998)

Eligible 337 326 663
row percentage 51% 4% 100%
column percentage 86% 75% 80%

Not eligible 56 109 165
row percentage 3% 66% 100%
column percentage 14% 25% 20%

Total 393 435 828
row percentage 47% 53% 100%
column percentage 100% 100% 100%

Children ages 12-36 monthsin August 1998

Eligible 159 161 320
row percentage 50% 50% 100%
column percentage 90% 78% 84%

Not eligible 17 46 63
row percentage 2% 73% 100%
column percentage 10% 22% 16%

Total 176 207 3383
row percentage 46% 54% 100%
column per centage 100% 100% 100%

Representation of PROGRESA treatment. As noted in Section 2, for the
preferred representation of having PROGRESA treatment, we use information on
whether children have received supplements as well as whether they are in treatment
households. The estimates presented in Section 5 indicate that this measure of having
received treatment is more congstent with reported child growth than is listed treatment.
Three important characteristics of the reports on having received trestment are now
noted. Firgt, aswill be discussed in Section 5, by this definition, 5060 percent of
children in the 12—-36 month age range in digible households that are listed as receiving

PROGRESA treatment (below referred to as “listed treatment”) are reported actually to
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have “received treatment.” Second, 5 percent of the children ages 12—-36 monthsin
eligible households in the control locdlities report having received supplements, so there
isasmdl downward bias in any representation of the PROGRESA treatment that is
conditiona on being designated as amember of alisted trestment household. Third, the
proportion of children in digible trestment households that have received supplementsin
fact does not seem to be concentrated in the 4-24 month age range, despite the Sated
intention to do so (see Section 2). Thefirg column in Table 5 indicates that thereisa
dightly higher incidence of receiving supplements for children less than 24 months of
age, but not avery large difference.

Agerangefor preferred estimates. The last two columnsin Table 5 indicate that
the INSP sample is concentrated on the first three to four years of life, perhaps because of
the PROGRESA emphasis on this age range. Given this concentration, the sated
orientation of the program toward children of less than 24 months of age, that many
children less than 12 months are not yet receiving other foods to supplement
breastfeeding (and those that are likely to be a selected sample for which breastfeeding is
difficult), and that the previous literature suggests that the risk of fatering permanently
behind in terms of long-term negative impacts of early childhood manutrition is thought
to continue until about age three (e.g., Martordll 1995, 1999), thisinvestigation
concentrates on children 12—36 months of age. (Section 5, however, explores how

sengtive these estimates are to changing this age range.)
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Table 5—Proportion of children in digible treatment householdswho received
nutrition supplements and number of children in INSP sample of digible

households, by age groups
Number of childrenin INSP sample of igible
Proportion of childrenin households
eligible treatment
Agegroup in monthsin  households who received Treatment Treatment and control
August 1998 nutrition supplements households households
012 0.64 108 210
12-24 0.61 76 151
24-36 052 83 169
36-48 057 69 131
48-60 - 1 2

Basic characteristics of variables used in the analysis. Thefirs columnin Table
6 gives the means and standard deviations for dl children less than 60 months of agein
the INSP sample who are in PROGRESA-dligible households for groups of variables
related to child characteristics, parenta and household characterigtics (further subdivided
into mother’ s characterigtics, household head characteristics, household and housing
characteristics, resources—per-capita consumption and land owned, whether household
received food help, prices, community characteristics, and states of residence. For most
of the varigblesincluded, there is consderable within-sample variation. Asnoted in
Section 1, the children tend to be stunted much more than wasted. Their parents are
characterized by having generdly low schooling, undertaking primarily agriculturd
work, living mostly (70 percent) in forma marriages, and by spesking (in 30 percent of

the children considered here) indigenous languages. Households' average over seven
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Table 6—Means and standard deviations for children eigible for PROGRESA less
than 60 months of age and variablesfor which the means differ
significantly between eligible treatment and control householdsin August
1998 for all children < 60 months and for those 12-36 months

Whether mean for treatment (T) significantly greater or less

Mean and than that for control (C) and significance of difference®
standard Children between 12 and 36
deviation for all ~ All children < 60 months months eligible for
children < 60 eligible for PROGRESA PROGRESA
months of age Listed Received Listed Received
eligible for treatment treatment treatment treatment
Variables PROGRESA  versus control versusothers versus control versusothers
Child characteristics
Blood count 11.2(2.9)
Height (centimeters) 77.2(11.2) C** Cr* C*
Weight (kilograms) 9.9(2.8) C** c*
Body mass index 16.5(4.1)
Height-for-age Z-score -1.5(1.4) Cx* Cc* c*
Weight-for-age Z-score -1.2(1.3) Cr*x* C**
Weight-for-height Z-score -0.2(1.2) Tr**
Birth weight (kilograms) 3.1(0.6) Crx* Crx* C**
Reported birth size 3.0(1.0)
Stunted 0.36 (0.48) T* T* T* T*
Wasted 0.05 (0.22) Cx*
Age (months) 22.2 (13.9) Crxx
Sex (female) 0.52 (0.50)
Parental and household characteristics
Mother’s Characteristics
Blood count 12.5(2.6)
Height (centimeters) 148.2 (5.8)
Weight (kilograms) 53.3(10.5)
Body mass index 24.2 (4.3)
Age (years) 29.8 (6.6) Tr**
Schooling (grades) 3.6(2.7) C* C* Cr*
Household head characteristics
Sex male 0.97 (0.17)
Marital status“open union” 0.27 (0.44)
Marital status “married” 0.69 (0.46) C**
Marital status single 0.005 (0.067)
Indigenous (speaks dialect or 0.30 (0.46) C* Cc* Cc* Cc*
indigenous language)
Agricultural work primarily 0.67 (0.47)
Nonagricultural worker 0.11 (0.31)
Self-employed 0.08 (0.26)
Age (years) 37.8(11.3) C* C**
Literate 0.78 (0.41)
Schooling (grades) 3.5(2.6)
Household and housing characteristics
Household size 7.3(2.5)
Dirt floors 0.67 (0.47) T**
Piped water access 0.34 (0.47) T* T* T* T*
Electricity 0.59 (0.49) c* Cc* Cc* C*

Rooms per household member  0.22 (0.11)
Ln Per capita consumption, land owned
Ln per capita consumption 5.01 (0.57) T* T* T*
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Whether mean for treatment (T) significantly greater or less

Mean and than that for control (C) and significance of difference®
standard Children between 12 and 36
deviation for all ~ All children < 60 months months eligible for
children < 60 eligible for PROGRESA PROGRESA
months of age Listed Received Listed Received
eligible for treatment treatment treatment treatment
Variables PROGRESA  versus control versusothers versus control versusothers
Land owned (area) 2.9(25.0) T**
Whether household received food help
Liconsa (subsidized milk) 0.95 (0.22) T**
DIF (school breakfasts, food 0.89 (0.31) T* T* T* T*
support & community kitchens)
Freetortillas 0.995 (0.068)
Prices
Tomatoes 43.2 (5.4) C*
Onions 30.8 (5.9) Cx* Cr*x*
Potatoes 30.9 (7.8)
Tortillas 12.5(2.6) c* Cc* Cc* Cc*
Rice 30.7 (4.0
Beans 48.6 (6.2) C*
Chickens 94.1(21.1) CH=* C*
Eggs 45.1 (4.6) C**
Milk 30.1(34.7) c* c* Cc*
Sugar 25.3(1.8) T* T* Tr*
Qil 475 (3.4)
Community characteristics
DICONSA shop 0.20 (0.40)
DIF health center 0.00 (0.00)
DIF food 0.45 (0.50) Cc* Cc* Cc* Cc*
DIF kitchens 0.10 (0.30) C**
FIDELIST tortilla 0.03(0.17) c* C** c*
IMSSclinic 0.07 (0.25) T*
INI shelters 0.002 (0.04)
LICONSA milk 0.15 (0.36) T* T* T* T*
Primary school 0.94 (0.23)
Sec de Salud clinic 0.33(0.47) C** C**
Drainage 0.06 (0.23) T**
Electricity 0.72 (0.45) C* Cc* C** c*
Piped water 0.50 (0.50)
Highway 0.28 (0.45)
Main road 0.90 (0.30) T* T** T*
Paved road 0.04 (0.20) Cr* Cc* C**
Public transportation 0.41 (0.49) C*
States
Puebla 0.26 (0.44) T* T*
Queretaro 0.08 (0.28) T*
San Luis 0.17(0.37)
Veracruz 0.16 (0.37) C* C* C* C*

2 The number of observations varies among the variables because of missing observations. The maximum number of
children who are eligible for PROGRESA in the sample is 663 for all children under 60 months and 320 for children
between 12 and 36 months.

“T” indicates that mean for treatment >mean for control (and vice versafor “C”). Significance levelsare* =5 percent,
**= 10 percent and *** = 15 percent for two-sample t-tests with equa variances. A shaded box indicatesno significant
difference in means at the 15 percent or lower confidence level.
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members who tend to live in fairly crowded houses, the mgority of which have dirt floors
and no access to piped water. The communities have varied socid services,
infrastructure, and trangportation links, while dmost dl having primary schoals, the
mgority do not have drainage or hedth clinics.

Assignment to treatment versus control samples. If households were assigned
randomly to treatment versus control samples with regard to dl relevant observed and
unobserved determinants of child hedthvheight, smple comparisons of child
hedlth/height would reved the treatment impacts. PROGRESA attempted to assgn
communities randomly to trestment versus control communities (locdities) inits basic
evauation samples. Based on the initia rounds of data collected, Behrman and Todd
(1999) conclude that assignment was basicaly random at the community leve, but that at
the household level there are more rgjections of random assignment than would be
expected by chance. As discussed above, the INSP longitudina data that are centra for
the present study are a subsample of the larger PROGRESA evauation sample, soitis
not clear to what extent these results carry over to the INSP data.

The last four columnsin Table 6 summarize whether meansfor dl the varigblesin
the INSP sample differ sgnificantly between the listed trestment and control children and
between the received treastment and others, separately for al children less than 60 months
and for children 12—-36 months of age in August 1998. For many of the varigbles, there
are not Sgnificant differences. But there are Sgnificant differences more often than
would occur by chance, suggesting that assignment was not random. Moreover, in the

fairly high proportion of cases in which there are Sgnificant differences for child
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nutrition indicators, the children in the control households dmost dways were initidly
better off than those in the trestment households. This means that a smple comparison
between control and treatment households in the second round would tend to under state
the impact of PROGRESA. For this reason it would appear that such smple cross-
sectiond comparisons are not always reliable. By taking the approach outlined at the end
of Section 2 for the preferred estimates, this andysis will control for the basic observed
and unobserved differences between the trestment and control children, including that the
control sample gpparently tended to start with somewhat better hedth and nutritiona

gatus than did the treatment sample.

5. ESTIMATES OF PROGRESA IMPACT

ESTIMATED IMPACT ON CHILD HEIGHT
OLS Cross-Sectional Estimates

If the individua children in the sample were sdected randomly for the treatment
versus control group, then asmple comparison of their heights in 1999 would reved the
impact of the PROGRESA treatment. The exploration in Section 4 suggests that
assgnment of children between treatment and control probably was not random.
Nevertheless, it isingructive to see what cross-sectiond comparisons suggest for
children who received treatment versus those who did not. Table 7 presents three OLS

cross-sectiond estimates for 1999 for children 12-36 months of age in August 1998 in
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Table 7—OL S estimates of impact of treatment on height in 1999 for children 12-36
months of agein August 1998 who arein households eligible for

PROGRESA
Received treatment -1.82 (2.3)* -1.10 (1.7)** -0.85(1.2)
Ln child age 182 (13.1)* 19.1 (14.3)*
Constant 88.7 (228.9)* 234 (4.7 -32.8(0.9)
Joint test for al child coefficients F(4, 250) = 54.35
Prob > F = 0.0000
Joint test for al household and F(23,250) = 1.90
parental coefficients Prob > F=0.0093
Joint test for all price coefficients F(11, 250) = 0.96
Prob > F=0.4799
Joint test for all community F(12, 250) = 1.42
coefficients Prob > F=0.1581
Joint test for all state coefficients F(5, 250) = 1.59
Prob>F=0.1642
Joint test for all coefficients F(1, 318) =541 F(2,317) =90.10 F(69, 250) =5.88
Prob > F = 0.0207 Prob > F = 0.0000 Prob > F = 0.0000
Number of observations 320 320 320
R squared (adjusted) 0.0136 0.3584 0.3774
Root Mean Squared Error 6.03 4.86 479

Notes: Absolutet valuesin parentheses to right of point estimates. * indicates significance at 5 percent
level, ** at 10 percent level, and *** at 15 percent level. For the estimatesin the right column
dummy variables are used for missing prices or In consumption per household member (which
effectively controls for the means for the missing values for these variables). Prices are median
locality prices of tomatoes, onions, potatoes, tortillas, rice, beans, chicken, milk, vegetable ail,

eggs and sugar.

households eligible for PROGRESA of relation (1B).2 Thefirst indudes only whether the

children received treatment. The second adds the logarithm of child age. The third

8 Below we explore the robustness of our fixed-effects estimates to changes in the ages of children
considered, to alternative representation of the PROGRESA treatment, and to alternative treatment of
missing observations. Here we report on the OL S estimates using the choices that we prefer for each.
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includes the childbirth weight and sex and al of the household and parental background,
community, and state variables that are discussed in Section 4 (Table 4).

What do these estimates suggest about the impact of PROGRESA on child
growth? At afirst glance, the answer is not encouraging. For al three estimates, ranging
from no to alarge number of controls, the estimated PROGRESA treatment effects are
negative, though sgnificantly nonzero at the 5 percent level only in the first estimate and
at the 10 percent level in the second. If indeed the children are randomly assigned to
trestment rather than to the control group, these estimates suggest that, if anything,
PROGRESA had a negative effect on child growth.

The pattern across the estimates indicates, however, that when there are additional
controls the estimates become smdller in absolute magnitude and less precise, though the
edimate is gill negative in the last column that includes a large number of controls The
relatively large and Sgnificant negative coefficient estimate in the first column, thus, may
reflect that treatment is positively correlated with characteristics that are associated with
less child growth, so the coefficient estimate for trestment is biased. Among the controls
included in the estimates in the third column, only the groups for the child and for
parental and household characterigtics are Satigticaly sgnificant a the standard 5
percent leve, not prices or community or state characteristics. The particular child and
parenta and household characteridtics that have sgnificant coefficient estimates at least
a the 10 percent leve, despite the subgtantia multicollinearity that results from including
S0 many right Side variables, are positive ones for child age, child being aboy, child birth

weight, mother’ s height, rooms per household member, and not having adirt floor. A
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logit estimate of receiving treatment on these characteridics yields ardation that is
ggnificant a the 5 percent level and that has negative coefficient estimates on dl these

characteristics.®

Basic Individual Child Fixed Effects Estimates

The examination of the dataiin Section 4 suggests, however, that children may not
have been assigned randomly to trestment versus control groups in terms of observed
characteridtics, importantly induding ther initid hedth and nutrition atus. Thisaso
suggests that they might not have been so assigned in terms of characteristics that are not
observed in the data. If either of these possibilities holds, then cross-sectiond estimates
of the trestment effects, such asthese, are biased.

Table 8 givestwo individud child-fixed effects estimates, akin to relation (1C),
using the pand dataon individua children in 1998 and 1999. The estimatesin the first
column use a Smple specification that controls for the observed nonlinear child age effect
and apossible secular trend, and adjusts for differing lengths of time between
measurements. The estimates in the second column aso contral for fluctuationsin
household consumption expenditure per household member and in food prices, as

discussed in Section 3 above. It should be remembered that these coefficients capture the

% Chi2(8)=15.73, prob>chi? = 0.0464. Coefficient atimates (absolute z statistics) are —0.29 (1.0) for the
child being a boy, —1.27 (1.9) for In child age in months, —0.55 (1.8) for child birth weight in kg, —0.26
(1.8) for relative birth size, —1.24 (1.0) for rooms per household member, and —0.57 (1.8) for not having a
dirt floor.
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Table 8—Individual child fixed effects estimates of impact of treatment on height
for children 12-36 months of agein August 1998 who arein households
eligiblefor PROGRESA

Received Treatment 0.95 (2.4)* 102 (2.6)*
Ln child age 6.3 (4.2)* 6.8 (4.4)*
L n consumption per household member 0.37(1.2)
Trend 53(7.9* 549 (6.1)*
Mean fixed effect 60.2 (12.4)* 55.0 (8.2)*
Joint test for price coefficients F(11,299)=1.28
Prob > F=0.2340
Joint test for all coefficients F(1, 317) =804.41 F(21, 299) = 117.60
Prob > F =0.0000 Prob > F = 0.0000
Number of observations 640 640
R squared: within 0.8839 0.8920
between 04276 0.3377
overall 0.5056 0.5005
sigma_u 501 504
sigma e 212 210
rho (fraction of variance dueto u_i) 0.85 0.85
F test that all u_i=0: F(319, 317) =853 F(319, 299) = 8.18
Prob > F =0.0000 Prob > F=0.0000
Hausman specification test chi2(3)=49.04 chi2(21)=136.89
Prob>chi2 = 0.0000 Prob>chi2 = 0.0000

Notes: Absolutet valuesin parenthesesto right of point estimates. * indicates significance at 5
percent level, ** at 10 percent level, and *** at 15 percent level. For the estimatesin the right
column dummy variables are used for missing prices or In consumption per household
member (which effectively controls at the means for the missing values for these variabl es).
Prices are median locality prices of tomatoes, onions, potatoes, tortillas, rice, beans, chicken,
milk, vegetable oil, eggs and sugar.

impact of possible trangtory changes in these variables. Thisis not necessarily equivaent
to achange in the vaue of their “permanent” or long-term leve. Further, to the extent to

which these regressors are measured with error, ther coefficients will be biased

downward toward zero. Both estimates control for unobserved fixed child (or child's
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family, household or community) characterigtics. The F-tests in the penultimate row
suggest that for al of these specifications the probability is very low (less than 0.0000)
that these estimates would be obtained were dl the individud fixed effects zero. The
Hausman specification test results in the last row indicate thet the probabilities dso are
very low that the unobserved effects are random rather than correlated with the right-side
variables. The individud fixed effects account for about 85 percent of the variance in the
disturbance terms and for the mgority of the explained variance (which overdl is above
hdlf).

The driking result is that in these estimates receiving trestment has a significant
positive estimated impact on child growth—in sharp contrast to the OL S cross-sectiond
esimatesin Table 7. Conditional on the individua unobserved child-fixed effects thet
prevail in the estimates in Table 8, the OL'S cross-sectiond estimatesin Table 7 are
biased downward to the point of being negative rather than positive by negetive
correlaions between receiving trestment and unobserved determinants of child growth.

The estimatesin Table 8 indicate that those children recalving trestment
experienced growth per year of about one cm greater than those who did not. Thisis
about a sixth of the mean growth per year and about a third of the standard deviationin
that growth per year that would have been experienced by those in this samplein the

absence of PROGRESA.*® These estimates, thus suggest that PROGRESA had an

10 This calculation is based on subtracti ng an average of 1 cm from the annual growth for every child in the
sample who received treatment and then calculating the summary statistics for annual growth for the
sample: mean of 7.9 centimeters, median of 7.4 centimeters, standard deviation of 3.1 centimeters, and
range from 0.3 to 21.3 centimeters.
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important impact on the children who received trestment in the critical 12—36 month age

range. The estimated effects are about the same whether there are controls for transitory

fluctuationsin the log of consumption expenditure per household member and in prices—
which as a group do not have effects that are sgnificantly nonzero.

As noted in Section 3, the fixed effects estimates control for all fixed effects,
whether they are observed in the data or not. An interesting question is the extent to
which the fixed effects implied by the estimatesin Table 8 are related to observed
characteristics of children in the sample, their parents and households in which they live
and the prices and other characterigtics of the communities and states in which they live.

Table 9 provides some insgght into this question. The dependent varidble in this
regression is the estimated child-specific fixed effect that was obtained when estimating
the results reported in Table 8. Because there are so many possible correlates of these
fixed effects, Table 9 only reports sgnificance tests for groups of variables and for
coefficient estimates for individua variables for which t-testsindicate sgnificance at
least at the 15 percent level (aswell asthe names of such variables for which thereis not
such significance). These indicate that the child specific fixed effect is associated at least
at the 1 percent leve with each of the mgor groups of variables that are included—child
characterigtics, household and parentd characterigtics, prices, and community and state
characteristics. Despite the presence of substantia multicollinearity among these
regressors (due to the many characteristics included in this regresson), a number of the

individua coefficient estimates are Sgnificantly nonzero at least the 15 percent level.
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Table 9—Reation between estimated individual child growth fixed effectsfrom
Table 8 and observed fixed child, household and parental, price,
community and state characteristicsfor children 12-36 monthsin August

1998 and dligible for PROGRESA

Child characteristics F(4, 251) = 759.94, Prob > F = 0.0000
Birth weight (kilograms)
Reported birth size

In age (months) 6.6 (54.7)*
Sex (female)

Parental and household characteristics F(23, 251) = 2.64, Prob > F = 0.0001

Mother’ s characteristics
Height (centimeters)
Weight (kilograms)
Body mass index
Household head characteristics
Sex male
Marital status*“open union” -0.29 (1.5)***
Marital status“married”
Marital status single
Indigenous (speaks dial ect or
indigenous language)
Agricultural work primarily
Household and housing characteristics
Household size
Dirt floors
Rooms per household member
Ln Per capita consumption, land owned

In per capita consumption 0.31 (4.7)*
Prices F(11, 251) = 22.37, Prob > F = 0.0000

Tomatoes 0.027 (3.8)*
Onions 0.053 (7.0)*
Potatoes -0.023 (3.1)*
Tortillas -0.019 (6.6)*
Rice

Beans 0.070 (9.2)*

Community characteristics F(12, 251) = 3.19, Prob > F = 0.0003
DICONSA shop
DIF health center
DIF food -0.28 (3.9)*
DIF kitchens
FIDELIST tortilla
IMSSclinic -0.27 (1.9)**
INI shelters
LICONSA milk
Primary school

States F(5, 251) = 3.37, Prob > F = 0.0058
Guerrero -0.26 (1.4)***
Hidalgo
Puebla

Number of observations = 320

F( 68, 251) = 75.49, Probability > F = 0.0000

Age (years)
Schooling (grades)

Nonagricultural worker

Self-employed

Age (years) -.0068 (2.4)*
Literate

Schooling (grades)

Electricity -0.17 (2.6)*
Piped water access 0.16 (2.4)*

Land owned (area)

Chickens

Eggs 0.025 (2.9)*
Milk -0.005 (7.4)*
Sugar

Qil

Sec de Salud clinic

Drainage 0.35(1.9)**
Electricity

Piped water -0.20 (2.6)*
Highway 0.11(1.6)***
Main road

Paved road

Public transportation

Queretaro

San Luis

Veracruz -0.35 (3.4)*
Adjusted R-squared = 0.9408

Root Mean Squared Error = 0.385

Notes: Dependent variable is fixed effect from estimates in right-hand columnin Table 8. In addition to the variables
included in thistable there also are variables to control for the mean of missing observations for some variables.
Only coefficient estimates that are significantly nonzero at at least the 15 percent level are included. Absolute
values of t-testsarein parenthesesto theright of the point estimates. Significancelevelsare* =5 percent, **= 10
percent and *** = 15 percent for two-sample t-tests with equal variances.
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Positive associations are reported for the log of child's age, household access to piped
water, log consumption expenditures per household member, some prices (for tomatoes,
onions, beans, and eggs), and drainage and a highway a the community level. Negative
coefficients are reported for the household head being in an “open” martia union rather
than married, for older household heeds, for the household having eectricity, for some
prices (for potatoes, tortillas, and milk), for some community characterigtics (having a
DIF food program, an IMSS clinic, and piped water), and for being in Guerrero or
Veracruz rather than in the other four gates included in the sample. Despite the
difficulties in interpreting such reduced-form relations (e.g., the prices responses may
include effects of being producers as well as consumers of these items), these patterns
generaly seem to be plausible™* All in dl, the observed characteristicsincluded in Table
9 are consigtent with a congderable portion of the variance in the individua child-fixed
effects, with an adjusted R of 0.94. The residual in this estimate, while strongly
positively correlated with receiving PROGRESA trestment, is negatively corrdated with
child height—so the unobserved part of the child fixed effects may be underlying the sign
reversal between the OL S cross-sectiond estimatesin Table 7 and the fixed effects
eslimatesin Table 8 (even though the observed characterigtics are associated with most of

the variance in the fixed effects).

R T possible exceptions are the negative coefficient estimate for the household having electricity and
the opposite signs for the household versus the community having piped water.
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Some Aspects of the Robustness of the Fixed Effects Estimates

We condder questions relating to three aspects of our estimates—missng
observations for right-sde variables, the age range of children, and the empirica
representation of the PROGRESA trestmen.

One question is how to address missing observations on individud variables,
particularly on prices. In dternative estimates, we have explored the option of smply
dropping from the estimates dl of the observations in which the vaue for any included
variableismissing. If we do so, the estimated coefficient on the PROGRESA treatment
increases by amost 60 percent in the estimates in the right-hand column of Table 8. But
this apparently reflects sample selection because thereis asmilar increase of dmost 40
percent in the estimated PROGRESA treatment effect for the estimates in the left-hand
dderdationin Table 8 if it islimited to observations with complete information on
prices. And there is afairly substantia reduction in observations from 640 (320 children
with information on both rounds) to 529. Therefore, we adopt the dternative of not
dropping any observations because of missng dataon individua variables, but
controlling for the mean of such missng data through dummy variables.

A second question concerns the age range of children who areincluded in our
basic estimates. As we discussin Section 2 above, there are a priori reasons based on the
age of weaning and on the nature of the PROGRESA program to focus on roughly the
12-36 month age range. But it is of interest to know what happens for other age ranges.

Table 10 summarizes some important aspects of dternative estimates for which the



specification isidentica to that in the right-hand side of Table 8, but the sampleis limited
to different age ranges for the children.

The firgt three columnsin Table 10 give estimates for 0-12, 12—36 and 36-60
months, repectively. The column for the 12—36 month age range, on which this paper
focuses, isin bold for easy reference. These three columns suggest that the impact of

PROGRESA indeed is centered on the 12—36 age range; only for this age range, among

Table 10—Individual child fixed effects estimates of impact of treatment on height
for children in August 1998 who arein households eligible for
PROGRESA for alternative ageranges®

Age range (months)

0-12 12-36 36-60 6-36 12-30 12-24 12-42 12-48

Received treatment 0.26 1.02 -0.36 0.84 0.98 0.78 0.70 0.62
(0.6) (2.6)* (0.7) (2.5)* (2.2)* (1.3) (2.2)* (2.0*

Ln child age 41 6.8 -7.4 4.3 7.2 6.8 7.3 6.9
(13.6)* (4.9)* (0.5) (6.5)* (3.6)* (2.0)* (5.8)* (6.0)*

Joint test for all coefficients  F(22, F(21, F(20, F(22, F(21, F(21, F(21, F(21,
(Prob > F =0.0000 for all 188)= 299)= 113)= 418)= 204)=9 130)= 376)= 430)=
cases) 182.16 117.60 51.96 172,57 6.52 59.74 149.84 165.70

Number of observations 420 640 266 880 450 302 794 902
R squared: within 0.9952 0.8920 0.9019 0.9008 0.9086 0.9061 0.8933 0.8900
between 0.6143 0.3377 00370 05987 0.2491 0.1921 0.4990 0.5587
overall 0.7566 0.5005 0.3038 0.5250 05315 05160 05295 0.5299

sigma_u 3.75 5.04 4.87 5.79 4.42 454 5.38 5.68

sigma_e 191 2.10 1.83 2.10 2.02 2.19 2.02 2.02

rho? 0.29 0.85 0.88 0.88 0.83 0.81 0.88 0.89
F test that all u_i=0 F(209, F(319, F(132, F(439, F(224, F(150, F(396,  F(450,
(Probability >F=0.0000for 188)= 299) = 113)= 418)= 204)= 130)= 376)= 430)=

all columns) 5.19 8.18 9.92 7.48 7.18 5.55 9.33 9.22

Notes: The specifications for all columns areidentical to that in the right-side column in Table 8 (whichis
reproduced herein bold) but the age range for children in the sasmple varies asindicated. Absolutet valuesin
parentheses to right of point estimates. * indicatessignificanceat 5 percent level, ** at 10 percent level, and
*** at 15 percent level.

2rhoisthe fraction of variance dueto u_i.
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the three consdered, is the estimated effect significantly nonzero. The last five columns
in Table 10 give edimates for the 12—-36 month age range with one or the other limit of
this age range changed by six or 12 months. These estimates tend to suggest somewhat
smaller estimated impacts of PROGRESA, with point estimates from 0.62 to 0.98 as
compared with 1.02 for the 12—36 month range. For al the different age ranges
consdered in thistable, the overdl raions and the child fixed effectsin particular are
sgnificantly nonzero a high levels (with probabilities > than 0.0000).

A third question concerns the representation of the PROGRESA trestment
variable. Tables 11aand 11b consider four representations of the PROGRESA treatment

variable, dl for the same 12—-36 month age range:

(1) Received treatment: defined by being digible for treetment and being in a trestment
community and whether the household respondent indicated that the child hed
received benefits in a least one month. This is the preferred representation used in
the tables above.

(2) Listed treatment: defined as resding in a household eigible for PROGRESA and
being located in a trestment community.

(3) Received treatment adjusted for intensity (1): defined by the product of being igible
for treetment, being in a treetment community, and the number of months the
child is reported in the 1999 survey as having received trestment (normdized to

range from O to 1.0).
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(4) Received treatment adjusted for intensity (2): defined by the product of being digible
for trestment, being in a tretment community, and the number of months the
child is reported in the 1999 survey as having received trestment up to a
maximum of 12 months (some children ae reported to have received the
supplement for more than 12 months. This too is normdized to range from O to

1.0.

Table 11a gives the means and standard deviations for each of these four
representations and the correlations among them. Only about quarter-to-a-third of the
sample (0.24 to 0.31) received treatment in the sense defined by the first representation,
which is about 50-60 percent of the number indicated for “listed treatment.” The three
“received treatment” measures are fairly highly correlated (with r at least equd to 0.9),
but are much more weakly correlated with the “listed treatment” measurer between 0.53
and 0.58). Therefore, “listed treetment” may be only amoderately useful proxy for
having received trestment. Table 11b gives estimates of the specification in the right-
most column in Table 8 for the same age range of 12—36 months, but with the four
dterndtive representations of PROGRESA trestment. In most respects the summary
gatidicsfor the four estimateslook very smilar, with high levels of sgnificance for dl
the coefficient estimates and for the fixed effects and quite smilar R's squared and
decompositions of the disturbances between the fixed effects and the random term. The

one important difference, however, isthat the “listed treatment” representation is much
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Table 11a—M eans, standard deviations, and correlationsfor four alternative
representations of PROGRESA treatment for children in eligible
households who wer e 12-36 months of agein August 1998

Correlations
1 2 3 4
Received Received
treatment treatment

Standard  Received Listed adjustedfor adjusted for
Mean Deviation treatment treatment intensity (1) intensity (2)

1. Received treatment  0.24-0.31° 043 1.00 0.58 0.90 0.96
2. Listed treatment 0.50 0.50 1.00 0.53 057

3. Received treatment
adjusted for 0.10 0.19 1.00 095
intensity (1)

4. Received treatment

adjusted forb 023 040 1.00
intensity (2)

& This range reflects the range of possibly assumptions for the treatment of missing observations for the
question regarding months of usage (of which there are 21 among the 320 children used for our basic
analysis). Whether we treat these individual s as missing or as receiving no benefits changes the
coefficient estimate for received treatment in Table 8 only in the third digit (by less than .03).

® These are normalized so that their ranges go from 0 to 1, so their means and standard deviations are not
comparable to those for the first two representations.

more imprecisaly estimated than the “received treatment” representations and, in the case
in which comparisons of the coefficient estimates make sense, islessthat hdf the
magnitude of the “received treatment” representation (i.e., option 1 versus 2). It would
appear that the “listed trestment” variable is anoisy representation of actudly receiving
trestment with the result that the use of “listed treestment” islikely to lead to a bias toward
zero of the true effect. Put another way, the distinction between being “listed for

treatment” and “ actualy receiving treatment” is critica in assessng PROGRESA’s

impact.
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Table 11b—Individual child fixed effects estimates of impact of treatment on height
for children 12-36 months of agein August 1998 who arein households
eligiblefor PROGRESA for alternative r epresentations of PROGRESA
treatment?

Alternative representations of PROGRESA treatment

Treatment coefficient

Joint F(21, 299) test for
al coefficients

R squared: within
between
overall

sigma_u
sigma e
rho®

F(319, 299) test that all
u_i=0:

1. Received 2. Listed treatment 3. Received 4. Received
treatment treatment adjusted treatment adjusted
for intensity (1)®  for intensity (2)°
102 (2.6)* 046 (1.3 0.24 (2.0)* 1.00(2.2*
117.60 11549 103.96 104.39
Prob>F=0.0000 Prob>F=0.0000 Prob>F=0.0000 Prob>F =0.0000
0.8920 0.8903 0.8870 0.8875
0.3377 0.3802 0.3535 0.3443
0.5005 05112 0.5015 04977
504 498 501 503
210 212 2.16 2.16
0.85 0.85 0.85 0.84
8.18 8.07 7.90 791

Prob>F=0.0000 Prob>F=0.0000 Prob>F=0.0000 Prob>F=0.0000

& Specification and sample is same as for right-most column in Table 8 and the first column here,
highlighted in bold, is the same as that column. Absolutet valuesin parentheses to right of point
estimates. * indicates significance at 5 percent level, ** at 10 percent level, and *** at 15 percent level.
For the estimatesin the right column dummy variables are used for missing prices or In consumption
per household member (which effectively controls at the means for these variabl es).

® These are normalized so that their ranges go from 0 to 1, so their means and thus their coefficient
estimates are not directly comparable to those for the first two representations.

¢ rho isthe fraction of variance dueto u_j.

I nter actions Between PROGRESA Treatment and Observed Characteristics

The estimates discussed to this point assume that, controlling for unobserved

fixed effects, trangtory fluctuations in consumption expenditure per household member

and in prices, and child's age, the impact of PROGRESA isthe same on dl children who

were in the 12—-36 age range in August 1998. But the conceptual framework in Section 3
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suggests that the impact may vary depending on characterigtics of the child, his or her
family, and the community in which he or shelives

Accordingly, we present estimates that dlow the impacts of recelving the
PROGRESA trestment to vary by child, parenta and household, and community and
date characteristics. We do so by including in the specification interactions between such
characterigtics and having received trestment, in addition to the direct effect of having
received treatment itsdlf. We first have explored such interactions, one varigble a atime,
for most of the variables that areincluded in Table 4. The subset of these esimatesin
which the interaction has a coefficient esimate thet is sgnificantly nonzero &t least at the
15 percent leve isincluded in Pand A of Table 12. We then explore what subset of these
interactions remains significantly nonzero when they are included in combination, as
summarized in Panel B of Table 12. These latter estimates are more interesting because
they are more robugt to the inclusion of other controls.

The sgnificant estimates in Pand B of Table 12 suggest that three household
characteristics and two community characterigtics affect the magnitude of the
PROGRESA treatment differentidly. The positive estimates for two of the household
characterigtics, speaking an indigenous language and household size, may reflect that
poorer households that are more likely to speak an indigenous language and to be larger

are more congtrained by market imperfections. Therefore, their children benefit more

12 \We have not included the child characteristics that refer to anthropometric status subsequent to birth
because these would seem clearly to reflect behavioral choices of the types under investigation, nor do we
include prices.
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Table 12—Summary of inter action effects between receiving treatment and child,
household, community and state char acteristics®

Panel B. Adding all interactions that
Panel A. Adding oneinteraction at atime remain significant in combination
Coefficient
estimate for Coefficient
Variable interacted with received estimate for Variable interacted with Coefficient
received treatment treatment interaction received treatment estimate
None (sameasin Table 8) 102 (2.6)* Constant (i.e., simply -2.89 (2.0)*
received treatment)
Child birth weight 0.27 (0.4) 0.37 (1.5)*** | Child birth weight
M other’s schooling 0.41(0.7) 0.19 (1.4)*** [ Mother’s schooling
Household head speaks 0.61 (1.9 199 (2.3)* Household head speaks 2.29 (2.8)*
indigenous language indigenous language
Household head primarily -0.08(0.1) 1.76 (2.4)* Household head primarily
agricultural worker agricultural worker
Household head primarily 117 (2.9)* -2.37 (L.7)** | Household head primarily
self-employed self-employed
Household head’ s schooling  -0.49 (0.8) 047 (3.3)* Household head’ sschooling 045 (3.1)*
Household size -0.61 (0.5) 0.24 (1.5)*** | Household size 0.35 (2.3)*
Community has DIF food 0.66 (1.6)*** 227 (24)* Community has DIF food 3.05@3B.1)*
program program
Community has piped water 173 (3.6)* -1.89(26)* | Community has piped water  -2.39 (2.0)*
Community has highway 142 (3.2)* -1.68(21)* | Community has highway
Hidalgo state 151 (3.2)* -152(2.0)* |Hidalgo state
Queretaro state 0.76 (1.9)** 3.19 (2.4)* Queretaro state

& The specification or each estimate isidentical to that in the right-most column of Table 8 for the same
12-36 month age group (for which the estimate is presented in the first row of thistable) except that, one
at atime, interactions with “received treatment” are added for child age, sex, and birth weight and for all
the parental and household, community and state variables that are listed in Table 4 above in Panel A
(and agroup of such interactions are added in Panel B). Only the interactions that are statistically
significant at least at the 15 percent level are presented here. Absolute t valuesin parentheses to right of
point estimates. * indicates significance at 5 percent level, ** at 10 percent level, and *** at 15 percent
level.

from identical options presented by PROGRESA than do children from initidly

somewhat better off households. The positive estimate for household head' s schooling,

on the other hand, tends to suggest that somewhat better-off households have greater
gans, perhaps because they are better able to process the necessary information to benefit

more from PROGRESA. It isinteresting to note that it is the household head’ s schooling
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that is sgnificant and not the schooling of the children’s mothers even though 97 percent
of the household heads in this sample are male. This contrasts with widdy-held
perceptions that mothers schooling is particularly important for child development (eg.,
Strauss and Thomas 1995).

With regard to the community characterigtics, impacts are larger in communities
without accessto piped water. Thisis consstent with PROGRESA, having greater effects
not only among poorer households but in communities that are poorer with regard to the
generd hedlth and sanitation environment. The other community varigble that had a
ggnificant interaction—whether the community has a DIF food program—also may be
representing poorer communities if indeed poorer communities are more likely to have
such programs. There is some evidence that indeed these programs do tend to be placed
in poorer and more manourished communities. Mean household per-capita expenditure
and per-capita caoric consumption both are lower in communities with a DIF food
program than in those without such a program.*®

Thus these estimates suggest that, among children who receive PROGRESA

treatment, the effects tend to be larger for poorer households in poorer communities but

13 For the sample on which we focus, the means for children’s households from communities with versus
without DIF food programs are 158 versus 173 pesos for consumption expenditure per household member
(significantly different at the 15 percent level) and 1789 versus 2057 calories per household member
(significantly different at the 5 percent level).
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that children in households in which household heads have more schooling dso tend to

benefit more*

ESTIMATED IMPACT ON THE PROBABILITY OF STUNTING

The andydsin most of the previous section pertains to the average impact of
PROGRESA on child growth, thought the last part of the section investigates possible
differences among children in trestment effects. But of particular interest iswhat are the
effects on the children who are faring most poorly—those who are more than two
standard deviations below the norms or are stunted. Among the children age 12-36
monthsin August 1998 who were from households eligible for PROGRESA, 44 percent
were stunted. A year later, 41 percent were stunted, including 76 percent of those who
were stunted in 1998.

Such data suggest that PROGRESA may have had some small impact on stunting,
but it is desirable to go further than such asummary by investigating the probability of
being stunted pardld to the investigation of the determination of child growth in the
previous section. The available data limit the extent to which such anexploration is
possible. In particular, for the fixed effects logit the only observations thet affect the
edimates are those in which children change from being stunted to nonstunted or from

nonstunted to stunted between the two rounds. The numbers who did so are very smdll.

1% These are suggestive only because there is no significant association with many indicators of household
income and weath such as household consumption expenditure per household member, housing
characteristics, etc. (and similarly with regard to many community indicators).
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Among the children age 12-36 months in August 1998 who were from households
eligible for PROGRESA, 24 percent of those stunted in 1998 were not stunted in 1999
(34 children) and 14 percent who were nonstunted in 1998 were stunted in 1999 (25
children).

Tables 13 and 14 are pardld to Tables 7 and 8, but present logits for stunting
ingead of estimates for child height. The parale holds not only for the organization of
the tables, but aso for the implications of the estimates. The cross-sectiond logit
estimates for 1999 in Table 13 provide no support for the proposition that PROGRESA
reduced child stunting. In fact, al the coefficient estimates of the received trestment
varidble are the wrong sgn (though not significantly different from zero). The fixed
effectslogit estimatesin Table 14, in sharp contrast, indicate Significant negative effects
of PROGRESA treatment on child stunting. Thus, though qudifications are necessary
because of the small number of observations noted above (which may be related to the
fairly different vaues of the point estimates with changes in pecification in Table 14),
these explorations suggest that (1) the cross-sectiona results are basicaly mideading
because there are important unobserved fixed effects and (2) once there is contral for the
fixed effects, PROGRESA trestment appears to have had a significant effect on reducing

child stunting as well as on increasing child growth on the average.



Table 13—L ogit estimates of impact of treatment on stunting in 1999 for children
12-36 months of age in August 1998 who are in households eligible for

PROGRESA?
Received treatment 0.28 (1.1) 0.33(1.3) 0.14 (0.3
Ln child age 119(2.0)* 1.00(12)
Constant -0.44 (3.3)* -4.71 (2.2)* 15.6 (0.7)
Joint test for all child chi2(4) = 14.76
coefficients Prob > F = 0.0052
Joint test for all household and chi2(22) = 42.80

parental coefficients
Joint test for all price

Prob > F = 0.0050
chi2(11) = 21.93

coefficients Prob > F = 0.0249
Joint test for all community chi2(12) = 13.89
coefficients Prob > F=0.3075
Joint test for all state chi2(5) =7.99
coefficients Prob > F =0.1569

Joint test for all coefficients LR chi2(1) = 1.15 LR chi2(2) = 5.24 LR chi2(65) = 151.48

Prob > F = 0.0027 Prob > F=0.0727 Prob > F = 0.0000
Number of observations 320 320 314
Psuedo R squared 0.0027 0.0121 0.3581

2 Absolute z values in parentheses to right of point estimates. * indicates significance at 5 percent level, **
at 10 percent level, and *** at 15 percent level. Prices are median locality prices of tomatoes, onions,
potatoes, tortillas, rice, beans, chicken, milk, vegetable oil, eggs and sugar. For the estimates in the right
column dummy variables are used for missing prices or In consumption per household member (which
effectively controls at the means for the missing values for these variables).

Table 14—Individual child fixed effects L ogit estimates of impact of treatment on
stunting for children 12-36 months of agein August 1998 who arein
households digible for PROGRESA®

Received Treatment -150 (2.5)* -354 (2.6)*

Ln child age -0.02 (0.0) 1.9(05)

Ln consumption per household member -0.02 (0.0

Trend 0.23(0.2) 1.60 (0.6)

Joint test for price coefficients chi2(11) =6.37

Prob > F =0.8476

Joint test for all coefficients LR chi2(3) =825 LR chi2(21) =33.48
Prob>F=0.0412 Prob>F=0.0411

Number of observations 118 118

& Absolutet valuesin parentheses to right of point estimates. * indicates significance at 5 percent level,

** at 10 percent level, and *** at 15 percent level. Prices are median locality prices of tomatoes, onions,
potatoes, tortillas, rice, beans, chicken, milk, vegetable oil, eggs and sugar. For the estimates in the right
column dummy variables are used for mi ssing prices or In consumption per household member (which
effectively controls for the means for the missing values for these variabl es).
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6. LONGER-TERM IMPACT

This study has focused only on estimating the impact of PROGRESA on child
growth. But thisimpact is of interest, as noted in the introduction, because it may relate
to longer-term hedlth and nutritiond status and productivity. There are at least four
channdls through which the component of the PROGRESA program that affects child
hedth/height can affect lifetime earnings: (1) by increasing cognitive skills as an adult
(conditional on years of schooling completed) that directly affect earnings, (2) by
increasing physica dature as an adult that directly affects earnings, (3) by increasing the
years of completed schooling that directly affect earnings and the age of school
completion, and (4) by changing the age of school completion without changing the
grades of schooling completed.™® For the program to have impact through channds (3)
and (4), we are assuming that improved cognitive skills and nutrition as a child fecilitates
earlier entry into school, lower repetition rates, and more years of schooling completed.

Thereis piecemed empirical evidence of Sgnificant effects through dl four of

these channels for other developing countries:

15 Reductions in the age at which a given grade of school is completed increase the benefits because they
permit obtaining post-schooling benefits sooner and longer. Such reductions may occur because of entry
into school when younger and/or because of higher progression rates through grades whilein school. These
may be quite important. For example, in another developing country context, Behrman and Knowles (1999)
find that the strongest association between parental family income and schooling success is with the
progression rate through school, neither with the grades completed nor the cognitive achievement
conditional on grades compl eted.
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() on the impact of adult cognitive achievement on wages Alderman & a. (1996) for
rurd Pekistan; Boissere, Knight and Sabot (1985) for urban Kenya and Tanzanig;
Glewwe (1996) for Ghana; and Lavy, Spratt and Leboucher (1997) for Morocco.

(2) on the impact of adult height on wages and/or productivity: Behrman and Deoldikar
(1989) and Deoldikar (1988) for rurd India; Haddad and Bouis (1991) for rura
Philippines, Strauss (1986) for Cote d'lvoire, Thomas ad Strauss (1997) for
Brazil; and Behrman (1993) for the more generd experience in developing
countries.

(1) and (2) on the impact of early childhood nutrition and cognitive development on adult
nutritiond  datus and cognitive achievement: Grantham-McGregor et al. (1997)
and Grantham-McGregor, Fernad, and Sethuraman (1999) for Jamaica;, Martorell
(1995) and Martordl, Rivera, and Kaplowitz (1989) for rurd Guatemda, and
Haas et d. (1996), Martordl (1999), and Martordl, Khan, and Schroeder (1994)
for the more generd experience in developing countries.

(3) on the impact of grades of schooling completed on wages—hundreds of studies, many
of which are surveyed in Psacharopoulos (1994) and Rosenzweig (1995);

(3) and (4) on the impact of better child nutrition on progress through schooling: Jamison
(1986) for China; Moock and Ledie (1986) for Nepa; and Behrman (1993),
Ledie and Jamison (1990), and Pallitt (1990) for the more genera experience in

developing countries.
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(4) on the impact of preschool child nutrition on age of darting school: Alderman et d.
(2000) for rurad Pakistan; Glewwe and Jacoby (1995) for Ghana, and Glewwe,

Jacoby, and King (2000) for the Philippines.

Unfortunately, the PROGRESA data and andlysis to date do not include direct
estimates of these links. So for illudtrative Smulations we use estimates from Thomas and
Strauss (1997) for (2). Strauss and Thomas (1998) analyze the relationship between adult
earnings and height and completed years of schooling for mae workers in another Letin
American country, Brazil. They find that a 1 percent increasein height leadsto a2.4
percent increase in adult male earnings, in aregresson of log hourly wages on height and
completed grades of schooling, controlling for sdectivity into employment. Our estimates
in Section 5.1 imply that PROGRESA increases target children’s height by about 1.2

percent. '

Under the assumption that there is strong perdstence of changesin small
children’s anthropometric development o that the percentage changes for adults equal
those that we estimate for children, the impact from this effect done would be a2.9
percent increase in lifetime earnings. Under the assumption that there is less persstence
of changesin smdl children’ s anthropometric development o thet the percentage
changes for adults equa hdf of those that we estimate for children, the impact from this
effect done would be a 1.4 percent increase in lifetime earnings. In addition to the effect

through channd (2), there is evidence from the studies noted of Sgnificant postive

18 The mean height for children in the primary sample used was 80.0 centimeters in 1998 and 88.2
centimeters in 1999 and the estimated impact of PROGRESA is about 1.0 centimeter.
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effects through the other channels. So these estimates, conditiond on the extent of
persstence from childhood to adults in anthropometric measures, probably are lower

bounds on the full effects that would be obtained if dl four channels were considered.

7.SUMMARY AND CONCLUSIONS

The nutrition of infants and smal children is of congderable interest not only
because of interest in the immediate welfare of those children, but aso because their
nutrition in this formetive stage of life iswiddly perceived to have subgtantia persstent
impact on their physical and mental development and on their hedlth status as adults.
Their physicd and mental development, in turn, shapes thelr life-time options by
affecting their schooling success and their post- schooling productivity. Improvementsin
the nutritiond gtatus of currently manourished infants and smdl children, thus,
potentialy may have important payoffs over the long term. Within rurd Mexico,
gunting, or short height relative to standards established for hedlthy populations, isthe
mgor form of PEM. Wasting is much less of a problem.

One of the mgjor components of the PROGRESA program has been directed
toward improving the nutritiond status of smal children in poor rurd communitiesin
Mexico. Cross-sectional comparisons of hedth/height for children who received this
PROGRESA treatment versus others who were in PROGRESA dligible households but
who did not receive this trestment suggest no positive effect of PROGRESA either on

child height on the average or on reducing the proportion of children who are stunted. But
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these comparisons may be mideading because of the failure to control for unobserved
child, parentd and household, market and community characteristics that may be
correlated with children receiving the PROGRESA trestment and because of the failure
to control for systematic initid differencesin that, on the average, the childrenin the
control sample tended to have better anthropometric status than children in the trestment
sample.

Our preferred estimates control for these factors, as well as secular trends and
trangtory fluctuationsin prices and household consumption, by using fixed effects
estimates. PROGRESA treatment is represented by those who reportedly received the
nutritiona supplementsin the trestment group (less than 60 percent of those childrenin
the trestment group) for children in the critica age range of 12—36 months. These
estimates find sgnificant impacts of receiving PROGRESA treatment in increasing child
growth and in reducing the probability of child sunting. They imply an increase of about
asxth in mean growth per year for these children, which may be somewhat larger for
children from poorer households and poorer communities but who come from households
with more educated household heads. Furthermore, such estimates may be conservetive
because some children in the control locdities have received these supplements; some
households report receiving the supplement for more than 12 months; the supplement
may not be fully consumed; and the INSP data indicate that in many households, the
supplement is shared among family members,

However, even these conservative estimates may have important long-run

consequences. Under the assumptionsthat (1) thereis strong persistence of changesin
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amal children’ s anthropometric development so that the percentage changes for adults
equa those (are half of those) that we estimate for children and (2) that adult
anthropometric-earnings relations from elsewhere in Latin America apply to the labor
markets in which these children will be working as adults, the impact from this effect
aonewould be a2.9 percent (1.4 percent) increase in lifetime earnings. In addition, there
are likely to be other effects through increased cognitive development, increased
schooling, and lowered age of completing given levels of schooling through starting

when younger and passing successfully grades a a higher rate. While these estimates of
necessity are fairly speculative, they suggest that PROGRESA may be having fairly
subgtantia effects on lifetime productivities and earnings of currently small childrenin

poor households.
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