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Abstract

Community Driven Development (CDD) programs are an extremely important component of the
World Bank's portfolio in the developing world, representing close to $7 billion in 2003, yet solid empirical
evidence on their impact is relatively scarce, especially for Subsaharan Africa. In this paper, we consider
the impact on access to basic services, household expenditures and child anthropometrics of the PNIR
{Programme National d'Infrastructures Rurales) CDD project in Senegal using a unique multidimensional
panel dataset on rural households that we followed over & two-year peried. Using a variety of estimation
procedures, 'including instrumental variables, and working at different levels of aggregation, we find
statistically significant and quantitatively important effects of the program on access by villagers to
clean water and health services, as well as on standard measures of child malnutrition. The latter effects
are particularly important for children in poor households. We also find that it is completed income-
generating agricultural infrastructure projects, as well as enhanced primary educational opportunities,
that significantly increase household expenditures per capita, whereas health and hydraulic projects do
not, suggesting that completed projects in this CDD program improve child health in part through
income effects. The identification strategy we adopt in order to assess the impact of completed projects
on beneficiary welfare highlights the importance of the role. played by village chiefs and sub-regional
politics in determining which eligible villages receive projects and which villages do not.
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1 Introduction

Community Driven Development (CDD) is very big business. In 2003 alone, it represented $7 billion in
World Bank commitments {Mansuri and Rao (2004)).! Given the absolute magnitude of CDD programs, as
well as their very important share of development assistance at the global level, and given that it is unlikely
that their importance will decline in the near future, it is of considerable interest to know whether, and how,

they work.

*We thank Adama Diaw, Mamadou Kane, Samba Mbaye, Grégoire Rota-Graziosi, Mokhtar Thiam and El Hadj Adama Touré
for lengthy discussions and extensive collaboration over the past four years on the PNIR program. Sylvain Chabe-Ferret, Alain
de Janvry, Elisabeth Sadoulet, Robert Chambers and seminar participants at CERDI, CSAE-Oxford, and the 4th Minnesota
International Economic Development Conference provided extremely useful suggestions. Gershon Feder and Vijayendra Rao
also provided encouragement. Financial support from the PNIR program and the hospitality of the Université Gaston Berger
in Saint Louis, Sénégal, is gratefully acknowledged. This work would not have been possible without the dedication, above
and beyond the call of duty, of the PNIR survey teams. Finally, we are especially thankful for the cooperation of the several
thousand villagers who took the time to answer our questions, over a 2 year period. The usual disclaimer applies.

tCorresponding author: CERDI-CNRS, Université d’Auvergne, 65 boulevard Frangois Mitterrand, 63000 Clermont Ferrand,
France. Email: arcandjl@®alum.mit.edu.

! In presenting this figure, we are being slightly over-simplistic by lumping together CBD and CDD; note that the figure may
represent an upper bound given that it includes projecis only a component of which is CDD.



There is a growing controversy surroundmg CDD programs, spurred by the presumption that they are
not as "bottom up" as they are meant to be. Indeed, critics of CDD, as well as of similar "participative®
approaches, argue that they are not community-driven or -based at all, and that they essentially furnish a
thinly-disguised veil behind which local elites or opportunistic development entrepreneurs hijack resources
that never reach their intended recipients (Platteau and Gaspart (2003)). The "elite capture" view of CDD
operations has also been coupled with the critique that no existing evaluations of CDD programs allow one to
identify any significant gain to their participative element, with respect to"standard", top-down alternatives
(Mansuri and Rao (2004)).2 Our paper contributes to a growing body of literature dealing with decentralized
development, though our focus is on the impact on beneficiary welfare that can be directly ascribed to a
CDD program, rather than on the political economy aspects. Key referencea in this literature include
work by Bardhan and Mookherjee (2000, 2005, 2006a, 2006b), Foster a.nd Rosenzweig (2004), Besley and
Burgess (2001, 2002), and Besley and Coate (2003). In contrast to this corpus of work, which is essentially
inspired by the Indian experience, our paper provides rare m.lcroeconometnc evidence in an African context,
and focuses on disentangling the impact that can be attributed dlrectly to "treatment", to use program
evaluation parlance, by CDD. . : ! )

The empirical approach of the paper is three-pronged. First, we. study the impact of treatment by the
program on the accessibility of basic semces household expenditures and chald anthropometrics, using a
quasj-experimental approach in whrch geographlcal units treated by the program were matched, based on
the explicit criteria used by the program initiators to establish deployment with equivalent geographical
units that were not treated. Thls provides us a with an estimate of the 1mpact of the "intent to treat”.

Second, we provide 1nstrumenta.l.vanablee estimates of the impact of completed projects on the household
and child response variables, usmg an idéntification strategy based on the' workings of elite capture at the
village level and its interraction with the efforts deployed by a given vrllage i;o obta.m a completed project, as
measured by the opinions expres'sed' by VLIJage chiefs. This allows us to ass;ess the magnitude of the impact
of "treatment on the treated”: it i ol

Third, we use instrumental vanables methods to estimate the impact ‘of completed projects within geo-
graphical units that eventua.lly get treated by the program (who thereforeI act as their own controls), where
our identification strategy is augmented to include instrumental variables! based on various measures of the
political power at the sub-regiotial level of individual villages. This sectlon of the paper thereby highlights
the importance of what we hold to be a neglected aspect of CDD operatrons, and which we have cbnstened

.as the "village capture" phenomenon [ "

Our empirical results, whether they are based on quasi-experimental methocls or.on instrumental vartables
estimates, suggest (i) that resrdmg in a PNIR-CDD eligible area {without necessan]y being in a village that
receives a completed project per 3e){srgmﬁcantly improves access to clean Iwater and health facilities, above
and beyond what is being furmshed by existing and/or alternative programs; (ii) that residing in a PNIR-
eligible area significantly reducas the prevalenoe of underweight and stunted children, with this effect being
particularly pronounced for clnldre}n rerndmg in poor households (iii) thatlrfesrd.mg in a village that recetved
a completed agricultural or educat:ohal!mfrastructure pro_;ect significantly increases household expenditures
per capita and improves the nut:nt:om%l status of children;. (iv) that thej role played by village chiefs and
by local democratic politics at the sub—reg-ronal level is a key detenmnantlof which vﬂlagee Teceive projects
and which villages do not, in the f:ontext of this particular CDD progra.m,. and finally (v) that, while not

?Wassgenich and Whiteside (2003) n.nd Rnw]mgs, Sherburne-Benz, and Van Domelen (2004) provide assessments of current
Bank practices in terms of impact eval'uat.lon of CDD pPrograms. e £
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denying that elite capture may obtain in the context of PNIR. in Senegal, it remains that the poor appear
to be the biggest beneficiaries, implying that "village capture”, and the interlinkage between the attribution
of projects and local, sub-regional politics, is the real issue. This final point implies that the elite capture
critique may have been slightly exagerated, whereas the "village capture" phenomenon has been unduly
neglected.’

-2 The context

A countrywide consultative process was undertaken in Senegal in 1996 and revealed that the priority needs
of the rural population were primarily improved access roads, drinking water, access to health and education
services, and improved economic opportunities in rural areas. The population also expressed a strong desire
to participate in the key decisions affecting local development, and to assume an increased share in the
funding of local development plans.?

Within the context of its overall development strategy, the Senegalese government drafted, with the par-
ticipation of civil society, a Letter of Decentralized Rural Development Policy (LPDRD, to use its acronym in
French).5 The LPDRD set out a long-term strategy designed to promote sustainable and equitable economic
growth in the rural sector, as a means for effective rural poverty reduction. The key objectives of the strategy
were to ensure effective implementation of the government’s decentralization policy; promote partnerships
between the various actors involved in the participatory local development planning process to facilitate
the broadening of the decision-making platform; ensure an increased and predictable flow of rescurces for
investments in community-based social and economic infrastructure; and strengthen the capacity of rural
communities to assume full responsibility for local development planning and implementation

The World Bank- and IFAD-initiated Programme national d’infrastructures rurales ("National Rural
Infrastructures Program", henceforth, PNIR) constitutes one of the keystones of this strategy, and operates
at the level of the smallest sub-regional administrative unit in Senegal —the Communauté rurale ("rural
community", henceforth, CR). An average CR includes 42 villages (the number varies between 3 and 132
villages over the 320 CRs in Senegal), and has a population of 13,391 souls (std. = 12,799). 90 CRs were
chosen from é.m'onlg the poorest in the nine rural regions of Senegal for treatment by the PNIR. 78% of the
poor in Senegal live in rural areas, where the average incidence of poverty is about 40%, as compared with
16% in urban zﬁrea.s. The rural population to benefit from the project is estimated at nearly two million
people, more than half .of whom are currently poor. _

One of the major goals of the PNIR is to operationalize decentralized rural development processes,
including matched grant funding aimed at providing target rural communities with basic social and economic
infrastructure. In theory, the project is designed to support the decentralization and fiscal reform processes;
strengthen the capacity of CRs and local governments to plan, prioritize, manage, and maintain community-
based infrastructure; and provide funding for demand-driven community-based rural infrastructure that is
managed in a sustainable way. It is hoped that the resulting community infrastructure, combined with

3A companion paper, which uses detailed political data on the makeup of the local councils, goes some way towards fleshing
out this viewpoint in a rigorous empirical framework.

4 This section is based'in part on IFAD (1999}).

5See Senegal (1999). .

SThere are & large number of poverty alleviation programmes in rural Senegal. Most are based on decentralized and
participatory approaches, in which community investments are demand-driven. In this context, the Canadian International
Development Agency (CIDA) is spearheading efiorts to decentralize fiscal and financial management procedures. Bilateral
donors, such as France and Germany, the European Union, the UNDP and others, are funding or plan to fund other decentralized
rural development programmes.
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improveinents in the access of comrﬁuniti&s to the n:;.tional road network, will revitalize the local econdmy
and provide enhanped opportunities for income and employment generation.

The project’s participatory processes for identification of needs, priority setting, decision-making and
management are, in theory, designed to ensure that the infrastructures to be funded correspond to the highest
priorities of each rural community; and that they will benefit the majority of its population. A central tenet
in project design is ensuring the proper representation of vulnerable and/or marginalized groups (the young,
women, and specific castes) in the identification, design and implementation of community development
plans. The formal inclusion of these groups in the local community development committee (Commité de
concertation et de gestion —CCG), and in the microproject implementation and maintenance committees,
is supposed to enhance responsiveness to the needs of these groups, and to ensure that the local elites do
not monopolize project benefits. The effective participation of these groups is, again in theory, part of
the eligibility criteria for funding. * The menu of eligible infrastructiires includes agricultural infrastructure,
health, educational and sanitary facilities, potable water and access roads. The long-term vision of the PNIR
is one of CRs planning and méndging their own development prog';r'amrge";, and mobilizing the necessary
financial resources. o ' !

The timing of treatment by the PNIR was determined in 2002, during our initial involvement in the
project, and the planned depl'oymeﬁt.:of the program, despite sometimes intense political pressure from local
officials, underwent almost no chaxig'és. Treatment was explicitly determined on the basis of five indices at
the CR level, attributing & score from 0 tb 100 based on the pro'poi"tionEo'f the population with access to
water, a health center, a school, a :i-oad, and a market. Based on’ tfhesegiiﬁdic, 90 CRs were chosen for
treatment out of a total of 320. oo

In order to oonstruci; our main cdflxnﬁerfactual in a quasi-experimental iiianhe'r, we therefore selected our
control group CRs by running a si'm'ble probit where the dependent \?é.riall)le took on the value 1 when the
CR had been chosen to be treated bj‘;;the PNIR, and zero otherwise. The E)'cplanatory variables, in addition
to regional dummies, were the five indices utilized by the program initiators. We then selected 18 treated
CRs, which we matched with 18 conttol CRs based on the predicted probability of treatment. This amounts
to propensity score matching at the'CR level.” These 36 CRs were chosen' amongst those included in the
2001 ESAM2 survey in order to allc:u:w us to test the parallel trends éésumbtion between ESAM2 ‘and our
own baseline {more on this below). ';I;'hfz timing of treatment is presented i;n ;':I‘able 1, along with the number
of completed projects, by type of ini’r&'<structure.-_."3 Note that 4 of the'CRs that are in the control group at
t = 1 become eligible for treatment ét t = 2: this provides some variation 'E{lbng the time dimersion in the
post-baseline periods. B teo B '

"Note that it was straightforward to match CRs based on the estimated propensity score, given that the program initiators
essentially used a lexicographic procedure (beginning with access to water, followed by access to health, and so forth), whereas
our probit procedure uncovered the implicit weights placed by the authorities on each of the five access indices.

8The 18/18 split between treated and non-treated CRs corresponds to ¢t = 1 —our second survey (t = 0 corresponds to
our baseline). Of the 18 CRs initially in "the control group, 4 received treatment at t = 2. Treatment at the CR level
corresponds to a bundle of services, and the potential economies of scale in service' delivery that can be obtained through
multisectoral interventions have been stressed by Fay, Leipziger, Wodon, and Yepes {2005) on the basis of a cross-country
regression framework that exploits within-country variation between asset quintiles ‘(they highlight the positive interaction
effect associated with a multiplicative healthxinfrastructure variable). See also Chong And Hentschel {2003} on bundling of
services in Peru, and Jalan and Ravallion {2003) on the interaction between infra.éf.m’ci::u!l!e and health knowledge in reducing
child diarrhea in India. ! ‘ Y




3 Basic results: treatment by the PNIR

At the lowest level of disaggregation, our specification is given by the panel regressicn:
Yoivjt = Tje¥ + Tiivjed + Ecivie, (1)

where ¢ = 1, ...,C denotes children, i = 1, ..., I denotes households, v = 1, ...,V denotes villages, j = 1,....J
denotes CRs and t = 0, ...,T denotes time periods; yv;: denotes the response variable, Tj; is a dummy
variable that is equal to 1 if CR j is treated by the PNIR. in period ¢t and 0 otherwise, =5 is a matrix
of covariates that always includes period dummies in order to account for common shocks that affect all
observations in a given period, and 4.5 is 8 disturbance term that we shall decompose in various manners
depending upon the context. In increasing order of aggregation, our response variables are constituted by
child anthropometrics (for children aged between 0 and 36 months), household expenditures per capita, and
access to various types of basic infrastructure by the village community.

QOur basic purpose is to estimate the magnitude of the average treatment effect (ATE), also known as
the "intent to treat”, given by the parameter <, as well as its associated standard error. When the unit of
observation is the household, for example, the specification given in (1) will correspond to a panel regression
where the disturbance term, will account for time-invariant household-specific effects, thereby yielding what
.is essentially a diﬁ’erence—i_:;;diﬂ'ereuces (henceforth, DD) estimator.?

Since treatment by. the PNIR, is defined at a higher level of aggregation than the response variables, it
is essential to adjust standaj’:d errors for clustering (Moulton (1986), Moulton (1990)}). Failure to do so will
result in downward-biased standard errors that lead to the possibility of spuriously identifying a statistically
significant effect of treatment., As such, all of the standard errors presented below, since observations are
at a level of aggregation lower than that of a CR, are clustered at the CR level.!?

Table 2 compares the distributions of the 4 response variables (household expenditures per capita and
three standard anthropometric indicators for children) in our baseline survey (t = 0) and confirms that there
is no statistically significant difference between househclds or children living in CRs that are eventually
treated (over the following 2 years) and those that will not be. This is true whether we consider means,
or whether we consider the entire distribution of the response variables using the Bartlett or Kolmogorov-
Smirnoff test statistics. This is a first indication that the quasi-experimental approach used to select our
counterfactual CRs will not bias our results either in favor or against identifying effects of treatment by the
PNIR.

Descriptive statistics on the Tull sample over the five rounds of our surveys (¢ = 0 to ¢ = 4) are provided in
Table 3. The households in the villages considered here are particularly poor, even by Senegalese standards:
mean expenditures per Ca.p‘if’.a (which include an estimate of the opportunity value of home-produced and
consumed agricultural out'j:iut),. over a 4 month period, are equal to FCFA 13,614, which is roughly equivalent
to $US 0.23 per household member per day. Even expressed in adult-equivalent terms, the corresponding
figure is $US 0.28. Households ‘are large —almost 11 members on average— and a surprizingly high number
of heads, given their mean age (53) are literate (35.9%). The villages in the sample are relatively large
(1,113 inhabitants), and are overwhelmingly not connected to the national electricity grid (74.8%).

The anthropometric results for children reveal better average performance for girls than for l:lvoys, a fact

9A similar approach is adopted by Alderman, Hoogeveen, and Rossi (2006), who consider the effect of the Parf.&gc program
on child malnutrition using the four rounds of the Kagera {Tanzania) LSMS survey.
'%0n this topic, see also Donald and Lang (2004).




that has often been noted in Subsaharan Africa over the past 40 yea.rs,.as noted by Svedberg (1990). There
is significant heterogeneity when one breaks down the averages by age category, with a tendency for the mean
z—scores to be better for very small children (0 to 12 months}. Note also that intra-household heterogeneity
in child anthropometrics is important, as is intra-child heterogeneity, a fact that will be impertant, in terms
of identification, given our use in what follows of within-household and within-child estimation procedures.

Figures 1, 2, 3 and 4 orovide kernel deﬁéify estimates that represent the unconditional distributions over
the five sample periods of log expenditures per capita and three different anthropometric measures of child
health, for households living in PNIR-treated and control-group CRs. With respect to households residing
in control-group CRs, the'unéonditionél distribution of ‘log expenditurés per c:apita appears to be shifted
slightly to the right for' treated households (especially towards the middle of the distribution), and a much
more noticeable shift to the right is apparent in the distribution of the weight—for-age z—scores (WAZ) for
children who reside:in treated, CRs. The same would appéar to be true for the distribution of weight-
for-helght (WHZ), with the shift in’the distribution of. the! helght-for-age z—scores (HAZ) being much less

noticeable.
These graphic results are considered more explicitly on a period-by-period basis in Table 4, which provides

- simple tests of the difference in the unconditional means of the resporse variables, between treated and

control group CRs. In unconditional terms, expenditures per capita are significantly greater in PNIR-
treated households than in control-CR Households at t =3 and t =4. For height-for-age and weight-for-age,

- children in PNIR-treated CRs have significantly better anthropometric outcomes at t = 4 (for WAZ, this is

also true at ¢ = 3), whereas there is no’ statistically significant difference in terms of weight-for-height. Of

course these results are purely suggestive of the impaot of the PNIR on household expenditures and child
o b M g Lt . . - . .

malnutrition, in that they do n'ot control for any source of time varying or time-invariant heterogeneity.

¥

3.1 Household expendltures

In analyzing the 1mpa.ct of the PNIR on the logarithm of household expenditures per capita, our basic
specification is given by:

vie = They+zipd +ea, (2)
Eijt = AN+ (3)

where X; denotea household-specaﬁc effects. Qur broadest sample is an unbalanced panel consisting of
756 households distributed in 71 villages in 36 CRs, and observed at least over 2 periods, yielding 3,458
observations. Of these, 1,956 are eligible at one time or a.nother for treatment by the PNIR program.
Note that the vnthm—household wtlmator also sweeps out any vﬂlage- or CR-specific effects. Results are
presented in the upper portion of the first colum.n of Table 5. The estimated average treatment effect (ATE)
corresponds to an increase of 4. 2% in household expenditures per caprta, but with a standard error that
renders this effect statrstlcal]y mdlstlnguxshable from zero {s.e. = 0. 08)

Note, as is typical in a poor Afrxcan couintry, that there were a number of other relevant progra.mmes being
unplemented concurrently .with PNIR and which could affect our response variables. In order to control
for the effects of these _programs, we collected information on the presence of other progra.ms/mtervent.lons

"in the villages. At a descnptwe level, there is indeed cross-sectional variation (i.e. across villages at a

given time period) of different interventions, as one would expect. However, these interventions were time-
invariant (usually at the CR level of aggregation) over the 2 years of the dataset, and since we control



for household-specific effects (or child-specific effects in the child anthropometric results reported later),
the interventions in question are de facto controlled for.!! Similarly, we also collected information on the
presence in each village of local initiatives, such as producer associations and cooperatives, microfinance
institutions, or women’s group: again, in the presence of household- or child-specific effects these variables
drop out of the specification, and are therefore not contaminating the treatment effects (or lack thereof) that
we attribute to the PNIR.

In order to see whether the insignificant average effect hides any heterogeneity, we then consider the
subsample of households which are observed in our baseline survey (t = 0), and divide households into
three expenditure classes, corresponding to the poor (the first quintile), the "middle class" {corresponding
to quintiles 2, 3 and 4}, and the rich {the top quintile), based upon their expenditures per capita at ¢t = 0.
This yields a balanced sﬁbsample of 572 households (2, 860 observations, of which 1,597 are treated) which
we follow over all 5 periods. We then estimate our basic household expenditures specification separately on
each of these three classes of households, whose identities are therefore constant over time.!? Results are
presented in the lower part of Table 5 {column 1), and confirm the absence of statlstlca.lly significant effects

“on expenditures per capita.!?

~ None of these results change appreciably when we replace expenditures per capita with total household
expenditures, or with expendlture; per adult equlvaleut Similarly, results are the same when variables are

cexpressed in levels instead of in logarithms.!¢

3.2 Child anthropometrics

We consider three measures of child health: the z-scores for weight-for-age (WAZ), height-for-age (HAZ),
and weight-for-height (WHZ). Each observation corresponds to a child, aged between 0 and 36 months,
followed over at least two periods, yielding the panel specification:

Yoije = Tiev + 25500 + €aije, (4)
Eeije =  Act M {5)

11 Another way of putting this is that, once we use our fixed-effects specifications, the vorinbles that account for other
interventions drop out of the specification. The upshot is that our estimated treatment effects are attributable to the PNIR,
and are not being contaminated by the presence of other programs. Of course, we also verified that there was no other program
which was perfectly collinear with our PNIR eligibility dummy, since this would have rendered identification of the effects
attributable to the PNIR impossible.

12Note that it is essential that the identities of the households be conatmh over time, and that the expenditure classes be
defined exogenously in terms of the initial period. A mult:phcat.we specification in which the PNIR treatment dummy would
be multiplied by an expenditure class dummy is inconsistent, since houscholds can move between expenditure classes from
one period to the next, and the right-hand-side treatment vnnables would then be correlated with the response variable by
construction. Work in progress makes use of the panet quant:lé regression estimator developed by Koenker (2004), to whom
we are grateful for providing us with his code.

13The estimated ATE on this subsample is equal to a 2.5% increase in household expenditures per capita, which is statistically
indistinguishable from zero (s.e. = 0.08). '

M An additional check of the absence of an effect of PNIR eligibility on expenditures per capﬂ.a ¢an be had by exploiting
between-household and between-village variation and eammal.mg a three-dimensional variance components model, where one
replaces {3) with a nested spec:ﬁcatlon Zive = ¥u + My + Tue, where iy, ~ iid (0,02) denotes the vth unobservable village-
specific effect and A;, ~ 44.d (0, "A) denotes the nested éffect of the ith household within the vth village; the remainder
disturbance, n;,,, is assumed to be iid (0, a,’) Results are very similar when one reptaces this with & household-CR nested
specification that takes the form £, = v; + A5 +1i5- In order to estimate the variance components, we implemented both' a
Wallace and Hussain {1969) and a Wansbeek and Knpteyn (1989) estimator (see Baltagi, Song, and Jung (2001) for a discussion
of their relative merits, as well as more sophisticated n]ternat.wa) Again, we find no statlstlcally llgmﬁcant impact of the
PNIR on log expenditures per capita, on aversge, and when we estimate separately over our three: mmal expenditure classes,
and the appropriate Hausma.n testa do not reject any of the specifications. Moreover, the o2 and cr are found to be relatively
small with respect to c.r indicating that it is time-varying household-village effects that are dnvmg our findings. These results
are avallable upon request
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where A. denotes child-specific effects. The within-child estimator will control for household, village, and CR
specific effects, and will of course account for any unobserved child-specific time-invariant heterogeneity.!®
There are 1,000 children in our sample, who belong to 498 households (these constitute a subset of the 756
households considered earlier). Given that a few children are observed for more than 2 pericds, our sample
consists of 2,069 observations, of which 1,116 are treated by the PNIR. ‘

WAZ is a measure of short-term malnutrition and may vary in the short-run as a result of transitory
income and health shocks; it is also referred to as underweight. HAZ, also referred to as stunting, is

'a measure of long-term ma.lnutritidn, and will reflect the cumulative impact of disease spells and income

shocks over time. WHZ also: lcnown as wasting, is a measure of short-term malnutrition that combines the
weight and height metrics. Ou: purpose in assessing the impact of the PNIR program on these variables
is certainly not to argue that CDD programs are the best or even a good manner of addressing the issue
of child malnutriticn. Rather, our purpose is to examine the impact of a CDD program on alternative
measures of household welfare’ that may, in addition, reflect changes in the intra-household allocation of
resources induced by treat;mer._lt;.!l5 Note that, especially in West Africa, and especm].ly among poorer people
in rural areas; there can be slilé.rp seasonal differences in nutritional status Body weights in some parts of
West Africa have been known tio vary by 10 per cent over a year. We account for these potential seasonality
effects in all specifications prmnted in the paper by including penod-spemﬁc dummies.

Results are presented in columns 2 to 4 of Table 5. In column 2, we consider the effect of the PNIR
on WAZ, which we find to be"statlstlcally indistinguishable from zero. For HAZ, on the other hand, the
ATE is of 0.408 standard dewatxons and is statistically significant at the usual levels of confidence, with an
associated standard error of 0 ~15 -Note also that most of this effect appears to stem from the impact of the
PNIR on girls (the female—spemﬁc coefficient is equal to 0.484, s.e. = 0.21 —the male-specific coeflicient is
statistically 1nchstmg‘mshable from zero at the usual levels of confidence), and older children {the coeflicient
associated with the 24 to 36 month age category is equal to 0.516, s.e. = 0.15).)7 The impact of PNIR
eligibility on WAZ is also statlsl.tllca}:.lly significant for this age category. Taken in conjunction with the absence
of significant effects of trea.tment on expenditures per capita, these results indicate that improvements in the
welfare of some household membt?rs do obtain as a consequence of residing in a PNIR-ehg:bIe CR, but that
they do not appear to be! caused by an increase in household expendltures per capita.!?

As shown by the rmults prelsented in the lower portion of Table 5, in which we restrict our attention to the
balanced subsample of chﬂdren belongmg to households which we observe m our baseline survey and which
we follow over the fol]owmg two yea.rs the average effect obscurs 31gmﬁca.nt differences across expenditure
classes, just as was the case for the sex and the age of the child. 19 For the: WAZ indicator, the ATE for poor
families is 4 times greater thu[n the average effect (the assomated coeﬂicnent is equal to 0.941, s.e. = 0.36).

135¢e Behrman and Hodd:nott (2005) for an example of the use of clnld-spec:ﬁc eﬂ'ect.s in identifying the impact of program
treatment (the Mexican PROGRESA,‘m their case) on child malunutrition. . I

'%In particular, given that CDDlprog'rams may enhance the partlclpat:on of women, it is likely that one of the channels
through they affect child health i8 by Btrengthenmg the relative "voice® of women within households. If this is the case,
treatment may improve child aﬂth‘:’-opometnc status even if total household expenditures remain unchanged.

17Though somewhat surpnz'mg 'h' ﬁrat sight, note that the average WAZ scores arefthe worst for children in the 24 to 36
months age class (see Table 3)| and that’ the HAZ scores are the second worst among the;three age categories, for older children.
If there are diminishing ma:gm'nl retum}s to treatment as nutritional status improves, the WAZ result is less surprizing than
one might think. i ” “ ' Y Jd

18 There are no statistically sngmﬁcantﬁeﬂ'ecta of the PNIR on WHZ. Note that the WAZ HAZ and WHZ equations may be
correlated, see Morales, Agmlkr QHEI Calzad:lla {2004}, and that it may be. posmble to improve on the efficiency of estimation
by taking this into account., - | |

¥ Thig subsample is constituted by 817a chlldren, who belong to 391 households (thﬁe const:tute a subset of the 572 households
considered earlier in the balaneéd huusehold'subsample) In terms of quantile regression methods alluded to earlier (in foonote
12}, the only study that we ure'aware of that studies the determinants of stuntmg in cl}xldren is Borooah (2005).
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