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This paper examines the effects of an intervention that expanded access
to low-cost, government-sponsored, community-based playgroups in
rural Indonesia. Instrumental variables and difference-in-differences
models indicate that while the intervention raised enrollment rates and
durations of enrollment for everyone, on average, there was little im-
pact on child development. The twomodels correspond to different du-
rations of project exposure. The difference-in-differences model cap-
tures greater exposure and shows that there are modest and sustained
impacts on child development—especially for children frommore dis-
advantaged backgrounds. There is also evidence that the intervention
encouraged substitution away from other services, such as kindergartens.
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I. Introduction

Early childhood education and development (ECED) services can be a
cost-effective intervention to overcome the developmental losses associated
with growing up in a disadvantaged environment (Heckman et al. 2010).
With around 250 million children under age 5 in the developing world fail-
ing to reach their full development potential, it is no wonder that, in recent
years, governments and donors have scaled up their commitment to early
childhood development interventions in developing countries (Sayre et al.
2015; Black et al. 2016). In support of such policies, it is important to have
evidence on the effectiveness of these interventions—particularly from de-
veloping countries.
ECED services in developing countries are delivered through a variety of

mechanisms. Education ministries often focus on kindergartens, which ca-
ter to children ages 5–6 and are primarily geared toward increasing chil-
dren’s preparedness for primary school. In addition to that, there are play-
groups, which cater to younger children from age 3.Often these take amore
community-based approach, where higher private contributions are ex-
pected through volunteer labor, tuition fees, or making infrastructure avail-
able. Both governments and nongovernmental organizations (NGOs) can
support communities to provide these programs, through subsidizing start-
up costs and/or providing technical inputs, for example, through teacher
training. In addition, there are many private initiatives that provide ECED
services without any involvement of governments or NGOs.
In this paper, we present an impact evaluation of a community-based

ECED program in rural Indonesia implemented by the Government of
Indonesia and financed through a World Bank loan. The Indonesia Early
Childhood Education and Development project provided 3,000 villages
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terpretations, and conclusions expressed in this paper are entirely those of the au-
ors. They do not necessarily represent the views of the International Bank for Re-
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f the Executive Directors of the World Bank or the governments they represent.
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in 50 districts across the countrywith a package of interventions intended to
improve children’s school readiness. As part of this package, community
facilitators (a termused locally to describe individuals hired to support proj-
ects at the community level) raised awareness in selected communities on
the importance of child development. In addition, communities received
block grants to allow them to establish preschool services of their choosing
to cater to children between the ages of 0 and 6. The overwhelmingmajority
of communities chose to establish playgroups—typically suited for children
between the ages of 3 and 6. The block grants of about US$18,000 could be
used to establish new preschool services or to strengthen existing services.
Most communities (79%) established new services. The project also included
200 hours of training for individuals from the community who were selected
to be teachers.
We employ two analyses. The first analysis takes advantage of the fact

that the project was intended to roll out in three groups and that villages
were assigned to these groups by lottery. Because of imperfect compliance
with the results of the lottery, we compare villages that received block
grants early (early treatment) with those that received block grants later (late
treatment). We use the randomized rollout plan as an instrumental variable
(IV). This analysis allows us to examine the impact of different durations of
exposure to treatment. The second analysis makes use of a nonexperimental
comparison group of villages that never participated in the project (Pradhan
et al. 2013). This comparison allows us to examine the impact of receiving
the project relative to never having received the project. The first analysis
has the usual advantages of an experimental evaluation, but because of im-
perfect compliance with the rollout timetable, it has the drawback that the
difference in duration of exposure between the control group and the treat-
ment group is relatively short. The second comparison has the advantage
that pre-intervention baseline data are available, thus making a difference-in-
differences (DID) analysis feasible, and it allows for an examination of im-
pacts in the medium term (3 years). We follow a randomly sampled cohort
of children, who were age 4 at baseline, in two subsequent rounds. Existing
instruments to measure child development, in various cognitive and non-
cognitive dimensions, were adapted for the Indonesian context (Hasan,Hyson,
andChang 2013) and used to assess these children’s development outcomes.
While the number of papers on ECED interventions in developing coun-

tries is growing, there are only a few that apply a credible evaluation strategy
(Nores and Barnett 2010; Rao et al. 2014). There are a number of studies on
the impact of parenting (Gertler et al. 2014; Yousafzai et al. 2014) and kin-
dergarten investments (Berlinksi, Galiani, and Manacorda 2008; Berlinksi,
Galiani, and Gertler 2009). The number of studies that estimate the impact
of playgroup interventions is still very limited. To our knowledge, while
there are a number of ECED evaluations that correct for child background
characteristics using matching, such as those in Bolivia (Behrman, Cheng
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and Todd 2004) and the Philippines (Armecin et al. 2006), there are only
two studies that have applied a Randomized Control Trial Design (RCT).
Martinez, Naudeau, and Pereira (2012) evaluated the impact of a playgroup
intervention supported by Save the Children in rural Mozambique. They
found, in a setting where hardly any ECED services were available, that
around half of the children living in the treatment villages had enrolled in
the playgroups. They also found that the program resulted in better cogni-
tive scores, higher enrollment in primary school, and a reduction in child
labor. Work by Bouguen et al. (2013) focused on Cambodia; this research
also used a RCT design. This exemplifies that these positive results can be
hard to replicate for government-implemented programs. The authors
found a negative effect of newECED services on the cognitive development
of children, probably because the services crowded out enrollment in pri-
mary school. The Cambodia study also faced problems in the implementa-
tion of the intervention and in the rollout of the study, which could also
have dampened any positive effects of ECED.
Our paper contributes to the literature by showing how a government-

sponsored, community-based program focused on playgroups affects en-
rollment and child development in a rural context where kindergartens
and private programs were already operating. Results from both IV and
DID analyses suggest that on balance enrollment rates increased 7–9 per-
centage points, which, with a baseline value of around 20%enrollment, con-
stitutes an increase of 35%–45%. This is despite the fact that there was consid-
erable substitution between services. In particular, enrollment in kindergartens
fell as a result of the expansion of government-sponsored playgroups. Like-
wise, by the time they entered primary school, children in treatment villages
reported being enrolled in project playgroups for about 4 months more than
their control group counterparts. Once we account for substitution between
services, we find that the intervention led to a net increase in duration of en-
rollment in ECED services of about 1.4 months on average in the treated vil-
lages, irrespective of the analytical approach followed.
The two approaches do, however, provide markedly different estimated

impacts on child development. We find no positive impacts on child devel-
opment outcomes for our IV analyses. This is to be expected given that in
this analysis both sets of villages are ultimately exposed to the project and
that this difference in exposure is relatively small—11 months. For the
DID analysis, we find greater evidence of an impact on child development.
In this analysis, the treatment villages have longer exposure (1 year by mid-
line and 3 years by endline) to the project, while the comparison villages
are never treated. The results indicate some positive impacts on social com-
petence, emotional maturity, and language and cognitive development, but
these donot persist over time. For children fromdisadvantaged backgrounds,
the impacts are larger and do persist over time. In particular for language and
cognitive development and social competence,wefindpositive effects for dis-
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advantaged children in both the midline and the endline. This suggests that
disadvantaged children received a stimulus while attending playgroups that
they lacked at home. Point estimates for other aspects of development, while
positively signed, are not statistically distinguishable from zero.
The paper proceeds as follows. Section II provides more details on

ECED in Indonesia and the intervention. Section III validates the evalua-
tion design and presents the key variables used in the analyses. Section IV
presents descriptive evidence and our empirical strategy. Our analysis and
findings are presented in the Section V. Section VI discusses the implica-
tions of our findings and concludes.

II. Early Childhood Education and Development (ECED)
in Indonesia

A. The Different Types of Services Available

The ECED services in Indonesia are intended to cater to children from
birth to age 6. Different types of ECED services are intended to cater to
children of a specific age. Playgroups are intended for children ages 3 and
4. Kindergartens are intended for children ages 5 and 6.1 In practice, these
age cut-offs are hard to enforce. Some children may continue in playgroups
after the intended age of 4. Somemay enroll in primary school early—either
at age 6 or even age 5. The incentive to do so is strong because attending kin-
dergarten is not yet mandatory and most kindergartens charge fees, while
primary school is compulsory and free. Once children have reached the
age of 7, they are expected to begin primary school. Almost all children
are enrolled in primary school by age 7.
The ECED services in the country take a variety of forms and are overseen

by various ministries. Toddler family groups (BKB) are overseen by the Na-
tional Family Planning Board, and they provide parenting education services.
The Ministry of Education and Culture (MoEC) regulates playgroups (KB)
and daycare centers (TPA), although the latter are largely an urban phenom-
enon. Kindergartens are regulated either by MoEC or by the Ministry of Re-
ligiousAffairs (MoRA), depending onwhether they are regular (TK)or Islamic
kindergartens (RA). This paper focuses on playgroups and kindergartens.
Historically, MoEC has drawn a distinction between nonformal (play-

group) and formal (kindergarten) early childhood services. Since 2010, this
distinction has been abandoned—at least on paper. Now both kindergar-
tens and playgroups are under the purview of the Directorate General of
Early Childhood and Development at the MoEC. In practice, however,
the distinction between formal and nonformal services continues, with dif-
1 Children up to the age of 5 generally go to an integrated health service unit
called a Posyandu for basic medical care and monthly weighing. Some Posyandus
may provide a preschool program (Pos-PAUD) similar to playgroups.
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ferent types of services and teachers eligible for different forms and levels of
government support.
Not all ECED services are equally intensive.2 Playgroups and kindergar-

tens both operate from 8 a.m to 11 a.m. However, playgroups typically meet
only 3 days perweek, while kindergarten services are available 5–6 times per
week.3 Thus, when interpreting the findings, it is important to keep in mind
that children attending playgroups receive fewer hours of intervention each
week than children attending kindergartens.
Despite the fact that there are a variety of early childhood services in In-

donesia, the provision of these services has historically been beset by several
challenges: (i) low levels of coverage, (ii) largely private provision of services
in the face of low levels of public investment, and (iii) volunteer teachers
with little or no training since very few institutions provide training for
early childhood teachers.

B. The Early Childhood Development and Education Project

In an effort to address some of these challenges, the Government of Indo-
nesia, in partnershipwith theWorld Bank and theGovernment of theKing-
domof theNetherlands, developed an intervention to increase access to early
childhood services and increase children’s school readiness in 50 relatively
poor districts with generally low ECED participation.4 Within each of these
districts, 60 priority villages were identified on the basis of their poverty rate,
a sufficiently large population of children between the ages of 0 and 6, a suf-
ficiently large overall population, and the village’s willingness to contribute
financially to the project. Consequently, project services were implemented
in 3,000 villages—roughly 4% of all 69,000 villages in the country. Three
hundred and ten of these villages participated in the evaluation that is reported
in this paper.5
2 Day care centers (TPA) are largely an urban phenomenon and are usually open
from 8 a.m. to 4 p.m. to care for children of full-time working families.

3 ECED posts (Pos-PAUD) also operate from 8 a.m. to 11 a.m., but these are not
considered in this paper. Quranic kindergartens (TPQ) usually operate in the after-
noons from 2 p.m. to 4 p.m. The exclusive focus of these services is to study the
Quran. However, they are designated as an ECED institution. Many children are
able to attend the TPQ after having attended another ECED center in the morning.

4 Under the project, districts were selected on the basis of a composite score cre-
ated using a weighted average of poverty rates, gross enrollment rates, Human De-
velopment Index (HDI) rankings, geographical remoteness, whether or not they
were included in the government’s list of 3T districts (a particularly lagging set
of districts), and district assurance of being “committed” to early childhood ser-
vices. The composite score was used to select 50 districts for inclusion in the project
from the 422 districts in Indonesia at the time (12% of all districts).

5 These villages are from nine districts.
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Each participating district was required to set up a district early child-
hood services office. Each village that participated in the project received
the following package:

1. The services of a community facilitator whose job was to raise com-
munity awareness on the importance of early childhood services and
share information on the benefits available under the project. These
facilitators also provided communities with training on how to pre-
pare proposals for the block grants available through the project.

2. Block grants for 3 years, totaling US$18,000 per village, which was to
be spent on establishing or supporting two centers. Thus villages re-
ceived US$3,000 per center per year for 3 years. These funds came
with the requirement that nomore than 20% could be spent on build-
ing new infrastructure. This limit meant that most of the centers es-
tablished under the project involved rehabilitating existing buildings
rather than constructing new ones. The remaining 80% could be spent
on learning activities, health and nutrition, and management and ad-
ministration of the center (including teacher salaries).

3. Twohundred hours of teacher training for up to two teachers per center.
Teacher training was delivered via a two-tiered cascade training model.
One hundred andninety-twomaster trainerswere trained for 500 hours
and went on to provide 200 hours of training to approximately 12,000
teachers. Teachers were predominantly women from the village, who
often had children of their own. Some had prior work experience in
health and education. Others had no such prior experience.6

This package (community facilitation, block grants, and teacher training)
is effectively the intervention evaluated in this paper. Together the compo-
nents of the package were designed to encourage bottom-up community
services that would be sustainable and suited to the needs of each village.
While the original intent of the project had been to offer services to all chil-
dren ages 0–6, in practice, most communities chose to establish playgroups.
As is typical in Indonesia, these services operate three times a week for 3 hours
a day, and they allow children between the ages of 3 and 6 to enroll.
For this package, the cost per child was about US$30 per year. This is cal-

culated by dividing total project costs for implementation of the community-
based component (US$54 million over 3 years) by the actual number of chil-
dren (673,162 children) reported to have enrolled in the 3,000 villages where
6 We are unable to link teachers in our sample to their children. Doing so would
allow us to assess whether children whose mothers became community playgroup
teachers received any additional benefit from the intervention.
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the program operated.7 This estimate excludes any voluntary contributions
from the villages to the project. Villages often made available the land on
which playgroups were housed. In contrast, other early childhood programs
range in cost from US$37 per child in India to US$52 per child in Mexico to
US$66 per child in Brazil—suggesting that this package was slightly less
costly (Barnett 1997; Evans, Myers and Ilfeld, 2000).8

III. Evaluation Design, Validation, and Key Variables

A. Evaluation Design

The study is based on data collected from 310 villages spread out over
nine districts in Indonesia that participated in the Early Childhood Devel-
opment and Education Project. The districts were selected on the basis of
their willingness to cooperate with a randomized rollout of the program
and their location, the latter to ensure that the study locations encompassed
the regional variety of the project locations. The evaluation design, sam-
pling procedures followed, and the measures taken to address noncompli-
ance are described in the study protocol (Pradhan et al. 2013).
In each of these districts, we sampled three groups of villages: 10 randomly

sampled villages were assigned by lottery to receive the project in the first
round, and 10 were assigned to receive the project later. In addition, we
sampled a comparison group of 10 villages, which were recommended
by local administrators as villages that were similar to the randomized vil-
lages but which were not going to receive the project.
Our design allows us to employ two comparisons. The first comparison

takes advantage of the randomized allocation of villages to receive the proj-
ect early or late. We address noncompliance by using an IV estimator, using
the original assignment as an instrument.9 The second comparison is be-
tween the villages that received the project late and the comparison group
of villages. This allows us to employ a difference-in-differences analysis. The
models are described in detail in Section IV.
Figure 1 overlays the timeline of project implementation with that of the

surveys fielded for this study.We implemented three surveys between 2009
and 2013. Because of delays in the procurement of the survey firm, the base-
line surveywas fielded 6months after early-treatment villages received their
7 This information is drawn from the Implementation Status and Results (ISR)
eport no. 11 of the project. This is available online at http://documents
orldbank.org/curated/en/684441468267567691/pdf/ISR-Disclosable-P089479

12-29-2013-1388324682405.pdf.
8 All costs are per child per year and in 2014US$.
9 Noncompliance with the randomized rollout was an issue, and this is addressed
the statistical analysis. However, one district (the 10th district that was originally
cluded in the study) decided to break completely with their earlier commitment
r a randomized rollout. As a consequence, we moved the sample from this district
R
.w
-

in
in
fo

to a study district (Lombok) that had decided to randomize the over all of its project
villages.
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block grants. Most of the late-treatment villages received their block grants
about 5months after the baseline survey. Thus, the average difference in ex-
posure between early and late treatment villages is about 11 months.10 The
midline survey was fielded 9 months after the late-treatment villages re-
ceived their block grants. Thus, the average difference in exposure between
late-treatment villages and the comparison group is about 9 months at mid-
line and 40 months at endline with no project exposure in the comparison
group villages.
Our study sample consists of a randomsample of childrenwhowere 4 years

old at baseline. We restrict the analysis sample to children who were age
8.5 years or younger at endline because older children have outgrown some
of our child development measures. After accounting for attrition (which is
very low—only 15 children are lost between baseline and endline), we have
1,425 children in the IV analysis and 1,260 children in the DID analysis.

B. Validation

Since the evaluation was designed as a RCT, we expect balance in the vil-
lages originally assigned to receive the project early and late. To test this, we
draw on two sources of data. The first is the 2008 round of a census of all
Indonesian villages that takes place every 3 years—the Village Potential Sta-
tistics (PODES), whichwemergewith our data.11 This data source allows us
to assess balance on a number of village-level characteristics. We also use
household and child characteristics from the baseline survey. As the base-
line was conducted after the start of the projects for the villages treated early,
we did not test for balance on child outcome variables between villages as-
signed to receive the project early and late.12

Table 1 presents a comparison of the villages that ended up receiving the
project early and late and the comparison group of villages.Out of 310 villages,
FIG. 1.—Timeline of project and surveys
10 It takes 2 months between the disbursement of the first tranche and the start of
the operation. In between, the community sets up the physical aspects of the center
and waits for the teachers to be trained.

11 Due to village mergers and splits over time, we are unable to match every single
village in the evaluation sample to the PODES data.

12 Appendix table A1 confirms that, as expected, the villages originally assigned
to receive the project early and late are balanced on village and household charac-
teristics.
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19 did not comply with the original assignment (see table A2). The numbers
indicate that noncompliance results in villages that lacked kindergartens re-
ceiving treatment first. Otherwise, the villages seem rather similar. We also
compare the villages that ended up receiving the project late with those in
the comparison group. Late-treatment villages have larger populations than
comparison group villages. This is expected given the targeting criteria of
the project. Roughly 20% of families in the villages in our sample do not
have access to electricity. Early-treatment villages have slightly fewer kin-
dergartens per 1,000 people. All other aspects of the children and their
households are balanced.

C. Key Variables

In 2013, we collected enrollment histories for each academic semester go-
ing back 5 years (from 2008—before the project started—to 2013). We use
these enrollment histories to identifywhether childrenwere ever enrolled in
playgroups or kindergartens and the duration for which they were enrolled
in each type of service. The dependent variables in our analyses are percent-
age of children ever enrolled and months of enrollment.
The main instrument used for measuring children’s development is the

Early Development Instrument (EDI), which assesses children’s readiness
for primary school across five domains: physical health and well-being, so-
cial competence, emotional maturity, language and cognitive development,
and communication and general knowledge (Brinkman et al. 2017).13 For all
aspects relating to the child’s health and development, their primary care-
giver was interviewed. At baseline andmidline, the EDI data were collected
using a short-form questionnaire (47 items), while the endline EDI data
were from a long-form questionnaire (103 items). For the IV analysis, we
standardize all measures using the standard deviation of the late-treatment
group at baseline. For the DID analysis, we standardize all measures using
the mean and standard deviation of the comparison group at baseline.

IV. Descriptive Evidence and Empirical Strategy

A. Descriptive Evidence

Before turning to our empirical strategy, in figure 2 we plot the average
months of enrollment for each year and type of service for children in the
three types of villages used in our analyses. Contrasting the villages treated
early with the villages treated late provides descriptive evidence of the ex-
perimental comparison (IV) we report below. Likewise, a contrast of the
villages treated late and the comparison group of villages provides descrip-
tive evidence of the DID analysis we report below.
13 A detailed discussion on these instruments and how they were adapted for use
in Indonesia is provided in Alatas et al. (2013).
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Each panel of figure 2 displays how children from different types of vil-
lages accumulate months of enrollment over time. The panels for project
and nonproject playgroups show that in practice these services mostly cater
to children ages 4 and 5. We found that children from the late-treatment
group reported an average of 1 month of enrollment in project playgroups
FIG. 2.—Enrollment patterns by age and year (villages treated later and the com-
parison group).
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because some villages used the grants to strengthen the existing centers that
were run before the program started. Enrollment in playgroups rapidly de-
clines at age 6 and is negligible at age 7. Children ages 4–5 in villages treated
early enroll on average 2–3 months per year in project services. In contrast,
these children only report about half a month of enrollment in nonproject
playgroups. Children in villages treated late have lower average enrollment
durations in project playgroups.14

In figure 2, there is also some evidence of project playgroups crowding
out existing services—most noticeably kindergartens. Kindergarten pri-
marily serves children ages 5 and 6.Whereas children in comparison villages
enroll in kindergartens for about 3.7 months in a year on average, children
in project villages do so for around 3months. This suggests that to some ex-
tent the project playgroups crowded out kindergarten services.

B. Empirical Strategy

To test whether the descriptive evidence holds up to further scrutiny, we
conduct two analyses—each of which compares two different sets of vil-
lages to each other to estimate the effect of the project. Our first analysis
uses an IV method. It compares villages that were treated early to those vil-
lages that were treated late. At the time of the baseline survey, this compar-
ison provides experimental evidence of the impact of 6 months of project
exposure versus no exposure.15 The estimation is therefore based on out-
comes observed at the time of the survey, correcting for time-invariant char-
acteristics (mother’s education and child’s gender) and time-variant charac-
teristics that are not influenced by the project: child’s age, household size,
household wealthZ-scores,16 and caregiver’s parenting practicesZ-scores.17
14 Note that although the project was not yet present in villages treated later in
the 2008–9 academic year, we do observe enrollment in project centers. This is be-
cause the project could have invested in existing playgroups. A center that eventu-
ally received support from the project is categorized as a project playgroup in this
figure.

15 Since children in villages treated early were already exposed to the project by
the time of the baseline survey, we cannot use outcomes observed at baseline as a
control when analyzing the midline and endline data.

16 Households were asked if they owned any of the following: radio, television,
refrigerator, bicycle, motor cycle, car, boat, mobile phone, livestock including chick-
ens, pigs, cows, and goats. They were also asked about the materials used in the con-
struction of the roof, walls, and floor of their homes, whether or not they had access
to electricity in the home, and whether or not they had received social assistance (in
cash or in kind). Responses were combined into a single index using principal com-
ponents analysis. The score of the first principal is then standardized with the result-
ing variable having a mean of zero and a standard deviation of one.

17 Drawing on the Longitudinal Study of Australian Children, we collected self-
reports from the primary caregiver in our sample on how often they used each of a
number of parenting practices that relate to their warmth, consistency, and hostil-
ity. Higher total parenting scores indicate higher levels of warmth and consistency
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More formally, our IV estimate uses a two-stage least squares model
(2SLS) as follows:
First-stage regression:

Early   Treatmentj 5 r0 1 Middle   Assignmentjgt

1 Late    Assignmentjpt 1 Xijtvt 1 εijt: (1)

Second-stage regression:

Yijt 5 r1 1dEarly  Treatmentjat 1 Xijtbt 1 εijt: (2)

HereYijt is the outcome variable of child i in village j at time t (takes values of
0, 1, or 2 for baseline, midline, and endline, respectively), andXijt is a vector
of child and household characteristics observed at time t. Early Treatmentj is
a dummy variable that takes on a value of 1 for villages treated early and a
value of 0 for villages treated late. From the original assignment strata, Mid-
dle Assignmentj and Late Assignmentj are the dummy variables indicating
the middle and late random assignments, with the early assignment as a ref-
erence group;dEarly    Treatmentj is the predicted value from the first-stage
equation in (1).
We run this 2SLSmodel for each time period, t. Thus, at indicates the im-

pact of project implementation at time t. In order to obtain a consistent IV
estimator in this analysis, we assume that the original random assignment of
villages affects children’s outcomes only through the assignment to early or
late treatment status. All standard errors are clustered at the village level.
We also rerun this same specification for several subsamples in order to

investigate whether the impact of the program is heterogeneous across dif-
ferent subgroups of children, such as poor and nonpoor children (above and
below the sample average of the household wealth at baseline) and children
with low- and high-parenting-score parents (above and below the average
of the parenting scores at baseline).18

Our second analysis uses a difference-in-differences approach to com-
pare villages treated late with a comparison group of villages over time. This
comparison is quasi-experimental, but it has the advantage that neither
group had been exposed to the project at baseline. Moreover, the compar-
and lower levels of hostility. The scores are standardized with the resulting variable
having a mean of zero and a standard deviation of one. See Hasan, Hyson, and
Chang (2013, 69–70) for a fuller description of this measure.

18 We examined a balance table for each subgroup (available upon request) and
found that most of characteristics and outcomes are balanced, except for social
competence of poor and nonpoor children. At baseline, it seems that poor children
in the late treatment group were worse than those in the comparison group, while
nonpoor children in the late treatment group were better than those in the compar-
ison group.
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ison group never received the project, making it an ideal comparison group
in the classical sense.
The DIDmodel controlling for child fixed effects is estimated as follows:

Yijt 5 Ji 1o
2

t51

Dttt 1 Late      Treatmentja

1o
2

t51

Late      Treatment jDtdt 1 Xijtb 1 uijt: (3)

Here Late Treatmentj is a dummy variable that takes on a value of 1 for vil-
lages treated late and a value of 0 for comparison villages. Thus,a indicates the
baseline (t 5 0) difference between the two groups; Ji is a child fixed effect;
andDt is the time dummy for t 5 1 (midline) or t5 2 (endline), which con-
trols for age and time effects in the model. The coefficient dt at t 5 1 or t5 2
are the DID estimators at midline and endline, respectively.
First, we investigate the effect of the project on enrollment in ECED ser-

vices by analyzing both whether the child ever enrolled in a given type of
service and the months of enrollment. The program could result in substi-
tution away from existing services to the playgroups established under the
project, and this could, in turn, affect child development outcomes because
of the differences in dose and quality of the programs. Second, we analyze
the effect on child development outcomes using the EDI.19

V. Empirical Results

A. Assessing the Validity of the Instrumental Variables Approach

The appendix documents the validity of the instrumental variables ap-
proach. Appendix table A3 reports the outcome of the first-stage regression
for our IV estimates. Each round is reported separately. For example, the
first three rows report the first-stage regression for all children at baseline,
midline, and endline. In the first-stage regression, we instrument actual
treatment with the original random assignment strata. There are two such
strata—middle assignment and late assignment. Thus, the reference group
for these two instrumental variables are villages in the early assignment stratum.
We also control for the following child and household characteristics: child’s
age, gender, household size, householdwealth, andmaternal education.We re-
peat this exercise for all the subsamples forwhichwe report results. The results
across all of these first-stage regression results are virtually identical. This is as
expected based on the data reported in appendix table A2—during the imple-
mentation process there was very little movement of villages across original as-
signment strata. To measure the strength of two instrumental variables, we re-
19 For all survey rounds, we standardize these outcomes using means and stan-
dard deviations observed in the entire sample.
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port the F-test statistics under the null hypothesis that the coefficients of two
instrumental variables are 0.TheF-test statistics for these two instrumental var-
iables range from 135 to 191, which easily exceeds the normal threshold of 10
for a strong IV (Stock,Wright, andYogo 2002). Thus, thefirst-stage regression
results indicate that our IVs are strong enough to run the second-stage regres-
sion.Likewise, appendix tableA1captures the fact that randomizationwas suc-
cessful and that there is balance between the original assignment strata.

B. IV Estimates of the Impact on Enrollment

Under the assumption that the randomization of villages is valid, the es-
timated difference in enrollment and child development outcomes between
children in villages that were treated early or late yields an unbiased estimate
of the impact of the project.20 These results are reported in table 2.21

Each row displays the results of a separate regression that is intended to
capture the impacts at baseline, midline, and endline. Each column reports
the results for a different subsample of children: children frompoor and non-
poor households (defined on the basis of a household wealth as described
above),22 as well as children whose parents report low- or high-parenting
practices (defined on the basis of self-reported data described above).23

These subgroup analyses allow us to assess whether disadvantaged children
benefit more from exposure to the ECED project.
The column marked All Children in table 2 shows that, on average,

children in villages treated early were more likely to be enrolled in project
playgroups than those in villages treated later at all three survey periods. Spe-
cifically, the results show that they were 15, 20, and 23.6 percentage points
more likely to be enrolled in baseline,midline, and endline, respectively. The
duration of enrollment in project playgroups is also longer for children in
villages treated early than for those in villages treated later at all three survey
periods. Enrollment duration is 1.5, 3, and 4 months longer, respectively.
There is no significant difference in enrollment rates or duration of enroll-
ment in nonproject playgroups. There is, however, strong evidence of sub-
stitution away from kindergartens. Children from villages treated early are
10 percentage points less likely to be enrolled in kindergartens by midline
and 15 percentage points less likely to be enrolled in kindergartens by end-
line than children from villages treated late. Their enrollment duration is also
shorter—by about 1.1 months at midline and 2.5 months at endline.
20 As shown in table 1, there are no considerable differences in child backgrounds
between children in these two groups. This implies that the early-treatment and late-
treatment villages are comparable.

21 The OLS results are very close to the IV results. OLS estimates are available
upon request.

22 All children in the sample are from poor rural areas. Thus, the definition of
poor and nonpoor children is relative, not absolute.

23 Tables of balance between subgroups are available upon request.
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In terms of subgroup analyses, the columns marked Poor and Nonpoor
reveal no striking differences in impact for enrollment rates in project play-
groups. Likewise, there is evidence of substitution away from kindergartens
for both groups of children—both in terms of enrollment rates (13 percent-
age points and 17 percentage points, respectively) and in terms of duration
of enrollment (1.9 fewermonths and 3.5 fewermonths, respectively). This is
to be expected given that kindergartens tend to charge fees while playgroups
do not.
The columns marked Low Parenting Score and High Parenting Score

corroborate the findings of the poor and nonpoor subgroups. While the
point estimates are slightly different, they are not statistically significant.
This result seems in line with Peltzman (1973): in-kind government sub-

sidies can have the anomalous result of decreasing total consumption even
though they are intended to increase individual consumption.

C. IV Estimates of the Impact on Child Development

Table 3 presents the estimates of the impacts on child development out-
comes measured using the Early Development Instrument. By the endline,
there is no domain where there is a statistically significant difference be-
tween the villages treated early and the villages treated late.24 Given that
the difference in exposure to the project between villages in this analysis
is only 11 months, this result is not very surprising.
Unpacking these results by wealth shows that there are no statistically

significant estimates for either poor children or for nonpoor children. Sim-
ilarly unpacking these results by self-reported parenting scores also shows
no heterogeneity of impact among two sets of villages that were both treated
albeit 11 months apart.

D. Difference-in-Differences Estimates of the Impact on Enrollment

In table 4, we present the DID estimates, as specified in equation (2).25

These estimates are very different from the IV estimates just reported above
because they compare a group of villages that received the project later to a
group of villages that never received the project.
For each regression model, there are DID estimates at midline and end-

line.26 The midline estimates indicate the impact of the project for children
24 While at midline there is a statistically significant negative effect in the commu-
nications and general knowledge domain, we believe that this is an artifiact of ceil-
ing effects. In 2009, 89% of respondents reported that their children were at the
maximum score and by 2010, 95% did so.

25 This is the fixed effects model that controls for both observed and unobserved
time-invariant individual characteristics.

26 The OLS results are very close to the IV results. OLS estimates are available
upon request.
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Table 3
Instrumental Variables Estimated Impact on Early Development Instrument
(EDI) Outcomes

All Poor Nonpoor
Low Parenting

Score
High Parenting

Score

Physical health and
well-being:

Baseline .103
(.076)

.078
(.096)

.120
(.125)

2.086
(.103)

.254**
(.108)

Midline .063
(.072)

.099
(.089)

.030
(.101)

.043
(.099)

.082
(.091)

Endline 2.023
(.060)

2.034
(.073)

2.052
(.088)

2.013
(.090)

2.052
(.070)

Social competence:
Baseline .051

(.095)
.188
(.131)

2.100
(.096)

.071
(.123)

2.010
(.092)

Midline 2.089
(.068)

2.102
(.076)

2.078
(.106)

2.130
(.098)

2.067
(.081)

Endline 2.111
(.070)

2.073
(.094)

2.157
(.097)

2.161*
(.096)

2.092
(.093)

Emotional maturity:
Baseline .008

(.082)
.056
(.100)

2.069
(.115)

2.028
(.117)

.011
(.096)

Midline .015
(.059)

.060
(.082)

2.014
(.089)

.078
(.083)

2.059
(.090)

Endline 2.020
(.060)

.073
(.082)

2.137
(.084)

2.091
(.089)

.026
(.077)

Language and cognitive
development:

Baseline .090
(.066)

.095
(.080)

.110
(.100)

.100
(.095)

.065
(.088)

Midline .051
(.097)

2.008
(.120)

.055
(.139)

2.015
(.119)

.088
(.125)

Endline 2.049
(.047)

2.071
(.066)

2.003
(.060)

2.053
(.070)

2.054
(.057)

Communication and
general knowledge:

Baseline 2.032
(.090)

.050
(.126)

2.097
(.095)

.038
(.150)

2.102
(.072)

Midline 2.162**
(.063)

2.128
(.079)

2.192**
(.086)

2.145
(.090)

2.173**
(.074)

Endline 2.026
(.128)

2.085
(.159)

.007
(.173)

2.046
(.170)

2.043
(.173)
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mpact on Enrollment Outcomes Using the Fixed Effects Difference-in-
ifferences Method

All Poor Nonpoor

Low
Parental
Score

High
Parental
Score

ver enrolled in project play-
groups until the survey year
(1 5 yes):

Midline .153***
(.015)

.151***
(.020)

.161***
(.022)

.155***
(.021)

.151***
(.021)

Endline .269***
(.018)

.293***
(.025)

.240***
(.026)

.269***
(.026)

.270***
(.027)

ver enrolled in nonproject
playgroups until the survey
year (1 5 yes):

Midline 2.044***
(.014)

2.055***
(.020)

2.031*
(.018)

2.018
(.018)

2.072***
(.021)

Endline 2.069***
(.017)

2.089***
(.024)

2.046**
(.023)

2.041*
(.022)

2.098***
(.026)

ver enrolled in any kinder-
garten until the survey year
(1 5 yes):

Midline 2.058**
(.026)

2.060*
(.033)

2.057
(.042)

2.088**
(.036)

2.027
(.039)

Endline 2.130***
(.028)

2.155***
(.038)

2.085**
(.042)

2.164***
(.039)

2.090**
(.041)

umulative months in project
playgroups until the survey
year:

Midline 1.914***
(.158)

1.791***
(.209)

2.145***
(.249)

1.879***
(.219)

1.966***
(.234)

Endline 3.855***
(.254)

4.094***
(.352)

3.620***
(.375)

3.785***
(.347)

3.935***
(.379)

umulative months in non-
project playgroups until
the survey year:

Midline 2.647***
(.156)

2.687***
(.216)

2.604***
(.225)

2.343*
(.200)

2.973***
(.247)

Endline 2.943***
(.238)

21.198***
(.360)

2.649**
(.287)

2.561*
(.316)

21.354***
(.359)

umulative months in any
kindergarten until the
survey year:

Midline 2.590**
(.270)

2.574*
(.344)

2.649
(.425)

2.930**
(.370)

2.203
(.402)

Endline 21.546***
(.444)

21.860***
(.602)

21.011
(.656)

21.987***
(.611)

2.998
(.649)
This content downloade
ll use subject to University of Chica
d from 145.0
go Press Ter
18.108.073 
ms and Con
on Novembe
ditions (http:
r 14, 2017 0
//www.journ
NOTE.—The baseline year is used as the reference year to estimate the difference-in-differences estimates
midline and endline, controlling for child fixed effects. Robust standard errors clustered at the village
vel are in parentheses.
* p < .10.
** p < .05.
*** p < .01.
3:06:54 AM
als.uchicago.edu/t-and-c).



Expanding Access to Childhood Education Services in Rural Indonesia S327

A

in villages that received the project later versus children in comparison vil-
lages between baseline and midline. In essence these are short-term im-
pacts—within 1 year of project implementation. The endline estimates in-
dicate the impact of the project after it had been implemented for about
3 years. These estimates reflect impacts in the medium term. The key iden-
tification assumption is that at the timeofmidline (and endline), differences in
enrollment and child development outcomes between project villages and
comparison villages would have been the same as those at baseline if there
had not been an intervention or if the intervention had had no effect (Heck-
man, LaLonde, and Smith 1999).27

Compared with children living in comparison villages, children living
in project villages had higher rates of enrollment in project playgroups
but lower rates of enrollment in nonproject playgroups and kindergarten
programs at midline and endline. These estimates are in line with the IV
estimates reported earlier. Overall, the project led to an increase in the en-
rollment of children in preschool services (playgroups andkindergarten pro-
grams combined) by 9 percentage points and 7 percentage points at midline
and endline, respectively. The DID estimates from the fixed effects model
also suggest that the impact on the enrollment duration in preschool services
overall (i.e., playgroups and kindergarten programs combined) was about
0.7 and 1.4 months at midline and endline, respectively. As in the case of
the IV estimates, when the impacts are disaggregated by baseline levels of
household wealth and self-reported parenting scores, the results suggest that
the project’s impact on enrollment rates and duration of enrollment are very
similar.

E. Difference-in-Differences Estimates of the Impact
on Child Development

In contrast to the IV analysis, the DID estimates in table 5 imply statis-
tically significant impacts of the project at the end of the first year in the
social competence (0.22 standard deviations) and language and cognitive de-
velopment domains (0.13 standard deviations). We also find evidence of an
impact on the emotional maturity domain by the time of endline (0.16 SDs).
Unpacking these results by household wealth, however, reveals a strong

degree of heterogeneity. Despite having comparable impacts in terms of en-
rollment, poor children clearly benefited more from the project than non-
poor children. Early indications of this are visible in the midline estimates,
which capture impacts after the first year. These show that poor children in
project villages made greater progress than poor children in nonproject vil-
lages on the following EDI domains after the first year: social competence
27 We have the statistical tests on children in villages treated later and the compar-
ison group of villages. Results show there are no differences in child backgrounds
between children from these two groups of villages.
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(0.43 SD) and language and cognitive development (0.28 SD). By endline,
there is evidence of positive impacts on poor children living in project vil-
lages in social competence (0.27 SD), emotional maturity (0.22 SD), and lan-
guage and cognitive development (0.20 SD). In contrast, we find no evi-
dence of an impact of the project on nonpoor children. Instead, we see
some evidence of worse outcomes in terms of social competence (0.29
SD) and language and cognitive development (0.15 SD). However, these
point estimates cannot be interpreted as negative impacts per se. This has
to do with the fact that nonpoor children in treatment villages are closer
to the maximum at the baseline than nonpoor children in comparison vil-
lages. Thus catch-up by the comparison group in these domains is to be ex-
pected.
When the results are disaggregated by self-reports of parenting scores,

the same pattern repeats: we find statistically significant impacts on child
development outcomes of children from parents with below-average par-
enting scores and no or negative effects among children whose parents re-
port high parenting scores. Children whose parents had low parenting
scores in project villages show better development outcomes on the EDI
in terms of social competence (0.28 SD) and language and cognitive devel-
opment (0.19 SD) domains than their counterparts in nonproject villages
even after only 1 year of project implementation. By the time these children
are reinterviewed 3 years later (at endline), there is evidence of impacts on
social competence (0.2 SD), emotional maturity (0.2 SD), and language
and cognitive development (0.15 SD).
In summary, our subgroup analyses clearly indicate that the impacts of

the project are larger for disadvantaged children—children from poorer
households and those whose parents reported below-average parenting
practices. Such findings are encouraging because the services provided
through the project seem to supplement the limited household resources
of disadvantaged children and seem to help such children reach their poten-
tial in many important domains of child development.
VI. Discussion and Conclusion

This paper adds to the literature on early childhood interventions by
evaluating a low-cost, government-sponsored, community-based early-
childhood education project in rural areas of a largemiddle-income country
using both experimental and quasi-experimental techniques. We are able to
use IV estimates to identify the impact of the project by comparing the out-
comes of children in two groups of villages that received the project about
11 months apart—a short difference in exposure. We are also able to use
difference-in-differences estimates to identify the impact of the project by
comparing the outcomes of children in a group of villages that received
the project later to the outcomes of children in a group of villages that never
This content downloaded from 145.018.108.073 on November 14, 2017 03:06:54 AM
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received the project—a longer difference in exposure. A number of interest-
ing patterns emerge: (i) The project was able to increase enrollment even
though there was some substitution away from existing types of preschool
services. (ii) Children from disadvantaged backgrounds benefited from ex-
posure to the project. (iii) The impacts we observed were not only detected
after the first year but on many domains were also detected when children
were reinterviewed 3 years later.
The estimates from the IV model indicate that the project had a measur-

able impact on enrollment. However, there is no evidence of a similarly
measurable impact on child development. This may be due to a confluence
Table 5
Impact on Early Development Instrument (EDI) Outcomes Using the Fixed
Effects Difference-in-Differences Method

All Poor Nonpoor
Low Parental

Score
High Parental

Score

Physical health and well-
being:

Midline 2.026
(.076)

.012
(.102)

2.029
(.114)

.011
(.105)

2.052
(.109)

Endline .104
(.074)

.143
(.099)

.089
(.112)

.079
(.103)

.151
(.110)

Social competence:
Midline .223***

(.076)
.428***
(.107)

2.048
(.105)

.284***
(.102)

.118
(.110)

Endline .024
(.075)

.267**
(.104)

2.294***
(.109)

.212**
(.105)

2.219**
(.108)

Emotional maturity:
Midline .014

(.071)
.032
(.096)

2.019
(.106)

2.036
(.098)

.043
(.101)

Endline .158**
(.068)

.223**
(.094)

.069
(.099)

.202**
(.095)

.109
(.097)

Language and cognitive
development:

Midline .128*
(.070)

.284***
(.095)

2.033
(.101)

.192*
(.099)

.036
(.100)

Endline .056
(.060)

.199**
(.081)

2.147*
(.088)

.150*
(.082)

2.083
(.085)

Communication and general
knowledge:

Midline .075
(.079)

.121
(.111)

.027
(.110)

.133
(.118)

2.032
(.105)

Endline .014
(.132)

.089
(.181)

2.087
(.191)

2.016
(.187)

.010
(.186)
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of factors. First, the IV approach has increased the size of our standard er-
rors—rendering estimated impacts statistically indistinguishable from zero.
Second, and in our case perhaps more relevant, the differences in exposure
this analysis is able to capture is between 6 and 11 months. Analysis from
other similar interventions would suggest that this is too short a time period
for measurably large impacts to be observed.
Our preferred set of estimates—those obtained from the difference-in-

differences model—allow us to compare up to 40 months of project expo-
sure against no such exposure. These estimates reveal enrollment impacts
that are virtually identical to those seen in the IV analysis. They also allow
us to investigate whether the project led to any improvements in children’s
development outcomes. On average, by endline, we only find a statistically
significant impact on one domain—emotional maturity. When we unpack
these estimates using either household wealth or self-reports of parenting
scores, we see that the impacts were larger in magnitude and affected more
aspects of development for children from disadvantaged households. For
these disadvantaged subgroups of children, we see that the project leads
to significant improvements in language and cognitive development, social
competence, and emotional maturity.
Indonesia has rapidly moved from a developing to a middle-income

country in recent years. As the country has grown economically, so too
have concerns about inequality, and in particular, concerns for children
and families living in poor rural communities. The results from this study
would indicate that a low-cost, government-sponsored, community-based
early childhood program can have modest and sustained impacts on child
development—particularly for those from disadvantaged backgrounds.
At the same time, however, the evidence of substitution away from existing
services would suggest that future programs should be designed with such
possibilities in mind so as to ensure that all children benefit from access to
appropriate levels of quality services.
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Appendix

Assessing the Validity of the IV Approach

Table A1
Balance between Original Assignment Strata

Difference between Early
and Middle Assignment

Difference between Early
and Late Assignment

Using PODES data:
Village population 21,224.082 2678.613

(1,967.947) (693.850)
Proportion of families
without electricity 2.087 2.011

(.072) (.032)
Public kindergartens per
1,000 people .025 .051**

(.015) (.022)
Private kindergartens per
1,000 people .026 .120**

(.062) (.049)
Public primary schools per
1,000 people .033 .009

(.048) (.054)
Private primary schools per
1,000 people .005 2.016

(.062) (.059)
Using analysis sample:
Age of child (in years) .044 .016

(.029) (.014)
Household size .254 .113

(.164) (.092)
Wealth Z-score .108 .075

(.144) (.081)
Parenting scores Z-score 2.218 2.023

(.148) (.073)
Mother’s education 5 1 for
primary school or less .052 .016

(.058) (.033)
Child’s gender: male 5 1 .010 .032

(.049) (.027)
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Table A2
Original and Actual Allocation of Villages (Number of Villages)
This content dow
ll use subject to University of
Original Random Assignment
nloaded from 145.018.108.073 on Nov
 Chicago Press Terms and Conditions 
ember 14, 2017 03:06:5
(http://www.journals.uc
ctual Group Allocation
 Group 1
 Group 2
 Group 3
 Comparison Group
 Total
arly treatment
 89
 10
 6
 0
 105

ate treatment
 9
 10
 93
 1
 113

omparison group
 2
 0
 1
 89
 92
Total
 100
 20
 100
 90
 310
NOTE.—Each cell shows the number of villages.

able A3
irst-Stage Regression Results for Instrumental Variables Estimation

Middle Assignment
Group (5 1)

Late Assignment
Group (5 1)

Control
Variables R2

Number of
Observations

ll:
Baseline 2.393***

(.119)
2.844***
(.033) Yes .744 1,317

Midline 2.393***
(.119)

2.844***
(.033) Yes .744 1,317

Endline 2.391***
(.118)

2.842***
(.033) Yes .745 1,317

oor children:
Baseline 2.370***

(.118)
2.864***
(.033) Yes .745 764

Midline 2.369***
(.118)

2.863***
(.033) Yes .745 764

Endline 2.369***
(.117)

2.860***
(.033) Yes .746 764

onpoor children:
Baseline 2.503***

(.154)
2.831***
(.040) Yes .763 553

Midline 2.503***
(.154)

2.831***
(.040) Yes .763 553

Endline 2.495***
(.155)

2.833***
(.040) Yes .763 553

elow-average
parenting
score:

Baseline 2.394***
(.128)

2.827***
(.038) Yes .716 675

Midline 2.396***
(.128)

2.828***
(.037) Yes .716 675

Endline 2.393***
(.126)

2.825***
(.038) Yes .718 675

bove-average
parenting
score:

Baseline 2.386***
(.135)

2.860***
(.037) Yes .779 641
4 AM
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Table A3 (Continued )

Middle Assignment
Group (5 1)

Late Assignment
Group (5 1)

Control
Variables R2

Number of
Observations

Midline 2.384***
(.135)

2.860***
(.037) Yes .778 641

Endline 2.385***
(.135)

2.860***
(.037) Yes .779 641
This cont
ll use subject to Univ
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NOTE.—Child characteristics and household background variables are included. These are child’s age,
gender, household size, household wealth, and mother’s education level. All standard errors (in parenthe-
ses) are robust and clustered at the village level. Separate first-stage results are reported because of variations
in time-varying control variables. Regression results are only for villages included in the randomization and
exclude comparison villages. Sample size for each year is smaller than in table 2 and varies from 1,311 to
1,317. F-statistics for the two IVs are larger than 100 in all first-stage regressions.
*** Significant difference at the .01 level.
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