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Abstract

Can governments leverage existing service-delivery platforms to scale early childhood devel-
opment (ECD) intervention? We experimentally study a large-scale, light-touch home-visiting
intervention — providing materials and counseling — integrated into Bangladesh’s national
nutrition program without extra financial incentives for service providers (SPs). We find SPs
partially substitute away from nutritional to ECD counseling. Intent-to-treat estimates show
positive impacts on child’s cognition (0.17 SD), language (0.23 SD), and socio-emotional scores
(0.12-0.14 SD). Wasting and underweight rates also decline. Improved maternal agency, com-
plementary parental investments, and higher take-up of the pre-existing nutrition program are

important mechanisms. We estimate a sizeable internal rate-of-return of 18.9%.

JEL codes: J13, J24, 125, H11.
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1 Introduction

An important policy challenge for governments of low- and middle-income countries
(LMICs) is to find sustainable and effective ways to implement human capital forma-
tion programs — at scale — while minimizing potential unintended consequences on
outcomes that are not directly targeted. Delivery of large-scale quality early childhood
development (ECD) interventions, however, imposes demanding infrastructure and per-
sonnel requirements to reach all parents and children in both urban and rural areas. One
practical solution to this issue is to integrate ECD programs into the existing public service
infrastructure (Richter et al., 2017). While this can help reap economies of scale, leverage
demand and supply-side complementarities, and reduce per-child costs of program pro-
vision, challenges relating to delivery of the program (such as distribution of program
materials) can dilute program impacts (Araujo et al., 2021b). Such decreases in effect size
(or “voltage drops,”) when scaling up have been documented in other settings (List et al.
2021, List|2022). Furthermore, multitasking concerns by service providers may see them
reallocate time away from their regular duties and towards the additional tasks assigned
to them, potentially worsening child development outcomes in areas that the interven-
tion does not target directly. This can be particularly salient when these providers are not
offered compensation for the additional duties

We study at-scale integrated service delivery in the context of ECD programs. A
growing body of research highlights the importance of ECD in human capital formation
(Knudsen et al.[2006|, Almond and Currie 2011, Black et al. 2017). Evidence from targeted
early childhood interventions with limited samples administered in Jamaica (Grantham-
McGregor et al. 1991 Gertler et al.|2014) and the U.S. (Campbell and Ramey|[1994, [Heck-
man et al.2010) suggests sizable short- and long-run improvements in a range of welfare
and labor market outcomes (Walker et al. 2011, Gertler et al.|2014, (Campbell et al.2014).
Early life investments are especially important for LMICs, since missing investments in
early childhood can lead to lower human capital accumulation and intergenerational
transmission of poverty. [Lu et al. (2016) estimate that 250 million or 43% of under-five
children in LMICs suffer from sub-optimal physical and mental growth, limiting their
learning and earning possibilities.

Can governments in developing countries leverage existing service-delivery platforms
to scale ECD interventions? We address this question using a unique randomized con-
trolled trial (RCT) of a light-touch early childhood development program in Bangladesh.

! For the remainder of the paper, we use the terms ‘service providers’” and ‘providers’ interchangeably.
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Three key features of the intervention were (1) it was delivered at scale, targeting more
than 18,000 children in three out of seven divisions in Bangladesh simultaneously, (2) it
was integrated into the government’s flagship National Nutrition Services (NNS) pro-
gram and used existing NNS staff to deliver the intervention instead of deploying a sepa-
rate group of ECD workers, and (3) it did not provide any additional financial incentives
to service providers. Our results show that ECD programs delivered using the existing
public sector infrastructure, though partially compliant with significant time reallocation
by providers, can still achieve sizable improvements in a range of child development out-
comes.

Bangladesh offers an ideal setting to study large-scale ECD interventions. The need
for ECD interventions is particularly strong in the country, where 42% of children aged
five and below were stunted around the time of this study and only 13.4% of 3-5 years
old children received any early childhood education (Bangladesh Bureau of Statistics and
United Nations Children’s Fund, 2015)E| Furthermore, the government runs the flagship
NNS program that promotes best nutritional practices through micro-nutrient supple-
ments, growth monitoring, counseling support, and monthly home-visits by community
health workers. This vast NNS public health infrastructure presents an opportunity to in-
tegrate an ECD program and deliver the intervention at scale. The intervention we study
was implemented by Save the Children, an international humanitarian aid organization
for children.

The intervention targeted children aged 3-18 months at baseline and was implemented
in 78 community clinics across three districts located in three divisions in Bangladesh.
Half of these community clinics and their catchment areas were randomly assigned to the
treatment group which received both NNS and ECD programs, while the other half only
received the pre-existing government NNS program. The ECD program was a bundled
intervention comprising the following components: (i) training of NNS workers on ECD,
(ii) provision of four types of program materials to parents, including a child develop-
ment card containing information on age-appropriate stimulation practices, two picture
books, and a booklet with key messages and clinic visit guidelines, and (iii) regular ECD
counseling during routine monthly visits by NNS workers. The intervention was imple-
mented over 15 months from June 2014-August 2015.

We find that the training led to higher perceived importance of ECD among service

2 A child is defined to be stunted if his/her height-for-age is less than two standard deviations below
the median height-for-age as per WHO growth standards (Bangladesh Bureau of Statistics and United
Nations Children’s Fund, 2015).



providers in the treatment communities. However, treated NNS workers did not increase
the number of home visits nor their duration. Instead, they reallocated the time spent
with parents by partially substituting away from discussions of child health and nutrition
to spend more time on ECD. The intervention also faced scale-up challenges owing to
compliance and delivery. For example, only half of the households in the treatment group
received any three of the four program materials. We find that compliance is strongly
negatively correlated with distance, or time to the nearest clinic.

Despite these challenges, our results show that the ECD program delivered through
the existing public delivery platform led to sizable improvements across a range of child
development outcomes. Intent-to-treat estimates using endline surveys conducted 1-3
months after the end of all intervention activities for 15 months show improvements in
child outcomes along dimensions of cognitive (0.17 SD), language (0.23 SD), and socio-
emotional development (0.12-0.14 SD). Moreover, we find evidence of positive intra-
household spillovers: immediately older siblings (aged 3-5 years at baseline) were more
likely to be attending school in the treatment communities at endline. The program was
highly cost-effective at a cost of 6.84 USD (2014 values) per targeted child. Driven by
economies of scale and sizeable impacts, we estimate an internal rate-of-return to the
program of 18.9%.

We find that the reallocation of service-provider time away from child nutrition and
towards ECD did not lead to adverse effects. We find better nutritional outcomes, with the
intervention reducing wasting and underweight rates by 4.8 and 2.9 percentage points,
respectively. This is consistent with models of multiple investment inputs in the pro-
duction function for skills formation, where inputs exhibit diminishing marginal returns
(see, for example, Cunha et al.2010). We also find evidence of complementary parental
investments, with parents in the treatment group providing a significantly greater vari-
ety of play materials and learning activities for their child. Improvements in the latter are
driven exclusively by mothers. The intervention led to greater involvement of mothers
in household decision-making, especially in the domains of child health and stimulation.
The intervention also led to demand-side complementarities in the form of higher take-up
of the pre-existing NNS program whose staff delivered the early childhood simulation in-
tervention. Parents in the treatment communities were more likely to have and show the
NNS growth development card (during the endline survey) and also took their children
for a greater number of NNS growth monitoring check-ups.

A mediation analysis suggests that the complementary parental investments played a



major role in explaining the treatment impacts. Our unique service-provider survey also
enables investigating treatment-effect heterogeneity by service-provider characteristics:
we find larger gains for children in communities where service providers were more edu-
cated but less experienced (and thereby possibly more open to changing their interactions
with parents).

We contribute to the literature in at least four ways. First, we study an integrated
model of delivering ECD interventions at scale without providing any extra financial
incentives for the incumbent workers. This is a key policy consideration for resource-
constrained governments in developing countries. |Attanasio et al. (2022) and |Sylvia et al.
(2020), to our knowledge, are the only other studies that consider a similar intervention
design. |Attanasio et al.|(2022) study a structured early stimulation curriculum introduced
to the Family, Women, and Childhood program (FAMI), an existing government program
in Colombia. Sylvia et al. (2020) study an ECD program in rural China delivered by
the Family Planning Commission cadres. Both studies note significant improvements in
child’s cognitive skills. Our paper contributes to these findings by investigating a lighter-
touch intervention with laxer enforcement protocols that could be easier to replicate in
other settingsﬂ

Second, we contribute to the broader evidence base on community health-provider
behavior and productivity in low-income countries (Deserranno|2019, Nyqvist et al.[2019),
Ashraf et al. 2020). In addition to households, we surveyed the service providers to un-
derstand their response, focusing on beliefs and behaviors such as the reallocation of time
spent with parents. This allows us to study possible unintended consequences relating
to the crowding-out of tasks that were not targeted by the intervention. We also study
impact heterogeneity by service provider characteristics, which could inform policy de-
cisions pertaining to the hiring and placement of service providers when scaling up such
interventions.

Third, we contribute to the growing literature studying at-scale delivery of ECD inter-
ventions in developing countries. Our experiment conducts and evaluates an ECD inter-
vention at a scale larger than many of the existing studies (Attanasio et al. 2014, Sylvia et
al.[2020, Yousafzai et al. 2014) For example, |Araujo et al.| (2021a) study a home-visiting

3 For example, Attanasio et al. (2022) use an intervention that included weekly group sessions for an aver-
age of 10 months, and a monthly nutritional supplement.

4 See, for example, |Alderman et al|(2014) for a comprehensive review of studies. |Attanasio et al. (2014)
study an ECD program delivered using paid local female volunteers to marginalized families who were
beneficiaries of an ongoing conditional cash transfer program in Colombia. Yousafzai et al.|(2014) study a
community-based ECD program in Pakistan that provided a salary increase to the “Lady Health Workers”



intervention implemented by paid para-professionals in Peru that targeted over 67,000
children in rural areas. We build on this work by considering a poorer LMIC setting
and an intervention that did not hire additional service providers. The program was also
scaled simultaneously in three divisions in Bangladesh, strengthening the generalizability
and external validity of the resultsﬂ

Finally, our paper contributes to ECD-related interventions in Bangladesh, executed
by public health institutes and professionals (for example, see|/Aboud et al.|2013, [ Hamadani
et al.| 2019, Hamadani et al.|2006, Nahar et al.|2012) and [Tofail et al.[2013). One efficacy
trial close to ours is the [ Hamadani et al.| (2019); however, there are important dissimilar-
ities: the eligibility criteria of the study was different ﬂ the intervention was resource-
intensive and heavy-handedﬂ with important implementation modality variation (moth-
ers and children visited the clinics instead of community health workers visiting the target
households)ﬂ In comparison, we study a light-touch scalable model where mothers were
counseled on ECD with the aid of supporting materials by the community health workers
during their regular household visits, and our intervention focuses on government ser-
vice integration (utilizing existing community health workers to deliver ECD counseling
during routine home visits) where age was the only eligibility criterion. While such trials
are critical to determining the optimal design of efficacious ECD programs, our paper —

of the existing national family planning and primary health care program. |Attanasio et al.|(2014): N =
1,420, Central Colombia; [Sylvia et al.[(2020): N = 592, one province in rural Shaanxi, China; Yousafzai et
al.[(2014): N = 1,489, one district in Sindh, Pakistan.
See Table (16| for a summary of studies. More broadly, our study speaks to the growing body of work
exploring different determinants of early childhood development in low-income countries (Currie and
Vogl, 2013). In Bangladesh, Barham| (2012) studies the Matlab Maternal and Child Health and Family
Planning Program, and finds significant positive impacts on cognitive functioning, height, and educa-
tional attainment among children aged 8-14. Joshi and Schultz (2013) also study the Matlab program
and document lower child mortality in areas that received the program. |Hamadani et al.| (2014) study
participants of a pregnancy supplementation trial in Bangladesh and find that the effects of poverty on
children’s cognition are mostly mediated through parental education, size at birth, growth in the first 24
months, and home stimulation in the first 5 years.
Children had to be underweight (weight-for-age below -2 SD) and living within a 30-min walking dis-
tance from the clinic - in a high-income district near the capital - which was chosen for the convenience
of “regular visits by the research staff based in Dhaka.” Furthermore, only 6 to a maximum of 25 children
were eligible to receive the intervention, while our intervention was open to any under-three-year chil-
dren within the catchment area. Importantly, our study was conducted simultaneously in three districts
in three divisions of the country, where age was the only eligibility criterion.
the trial Included a one-hour session every two weeks, over one year, mostly led by the clinic managers,
with the mother and child required to travel to the clinic for all sessions. This included intense researcher
engagement to ensure compliance.
8 The [Hamadani et al. (2019) trial focused and promoted facility utilization (using community clinics for
ECD).



as well as others that we cite such as Attanasio et al. (2022) — intends to make progress on
the question of delivering low-cost, implementable, and promising programs at scale and
carefully documenting supply and demand-side responses.

The rest of the paper is organized as follows. Section [2| provides more details on
the background and experimental design. Section [3| presents descriptive statistics from
the data and outlines the empirical strategy. Section [ presents treatment effects on ser-
vice providers, households, and children. Section |5 discusses compliance and the dose-
response relationship, while Section [f]investigates potential mechanisms. Section[/|presents

a cost-benefit analysis of the intervention and Section 8| concludes.

2 Experimental Context, Sampling, & Design

2.1 Program Description

Our at-scale ECD program was designed and managed by Save the Children and inte-
grated into the existing National Nutrition Services (NNS) in Bangladeshﬂ The program
targeted children aged 3-18 months and had two components: educational materials for
the household and counseling of mothers or caregivers by the NNS workers. The mate-
rials are: the Child Development Card reporting age-specific recommendations for play
and communication, two picture books illustrating objects from household and nature,
and the Key Message Booklet summarizing the information shared via counseling. The
Child Development Card highlighted the importance of everyday play and communi-
cation for child development and offered, via easily understandable visual aids, age-
appropriate ideas to exercise them (please see Figures 1-2 in Appendix A). These aids
were included so that mothers from low-literacy communities could understand and im-
plement the recommendations. In addition, these ECD materials were distributed to help
mothers use the card as a picture book, potentially showing illustrations from the card
to their children. For instance, the books illustrated different games that mothers could
play with their child, potential play materials they could offer, and ways to respond to the
child’s cues. The picture books were designed to help mothers teach their children new
words and provide topics for communication and play. These books contained names and

illustrations of 30 regular objects present in households (e.g., window, glass, and chair)

¥ The NNS was designed to enhance access to nutritional services and counseling for pregnant women and
lactating mothers and children under the age of five. For instance, through its network of community
health workers, the program distributes micro-nutrient supplements and deworming medication, orga-
nizes growth monitoring sessions and malnutrition screening, and offers referral services for maternal
and child malnutrition.



or in nature (e.g., tree, cow, and dog) (please see Figures 3-4 in Appendix A). Lastly, the
Key Message Booklet recorded the main suggestions to be conveyed during the counsel-
ing sessions. These suggestions spanned the following broad themes: love and affection,
play and games, talk and communication, positive discipline, care during pregnancy, re-
sponsive feeding, health and hygiene, and sharing knowledge with others in and outside
the household (please see Figure 5 in Appendix A).

The NNS workers were expected to offer early stimulation counseling and distribute
the aforementioned materials during their monthly household visits (the intended fre-
quency was three ECD counseling visits over the program duration), as well as during
parental visits to the community clinics and other related events such as the Expanded
Program of Immunization (EPI) and Growth Monitoring Campaigns. During these visits,
the program intended the NNS workers to show mothers or primary caregivers how to
use the Child Development Card and the two picture books to create a stimulating en-
vironment at home. Save the Children developed home visit and clinic visit guidelines
for the NNS workers (please see Figures 6-7 in Appendix A). These workers received
four days of training on early stimulation and responsive care. The training oriented
the workers on the mechanics of child development, highlighted the importance of early
stimulation at home in addition to nutrition and health, and instructed them on how to
counsel mothers or caregivers to enable them in using the aforementioned materials to
provide better learning opportunities for their children The NNS workers did not re-
ceive any additional cash or in-kind incentives to deliver the ECD intervention under the

experimental setting.
2.2 Study Site, Sample, and Randomization

Our study was executed in three districts in the Barisal, Chittagong, and Sylhet divi-
sions in BangladeShH The research team selected the three districts based on the exist-
ing government-run NNS program supported by Save the Children under the Tackling
Childhood Malnutrition (TCM) project. These three study sub-districts have a total of 41

10This session was added to the training for the NNS program, which the workers received in both treat-
ment and control communities.

1'The three districts are Barisal, Chittagong, and Moulvibazar, and exhibit notable heterogeneity in child
outcomes. For instance, incidence of low birth-weight ranges from 29-37% (nationally, 26%); share of
children aged 36-59 months developmentally on track varies from 53-77% (nationally, 64%); literacy rate
among 15-24 year-old women ranges from 74-95% (national average is 82%) (Bangladesh Bureau of Statis-
tics and United Nations Children’s Fund, 2015).



unions From these unions, six unions were excluded due to incomplete health assis-
tance records. From the remaining 35 unions, 30 unions were selected that had at least
two community clinics. This process selected 78 community clinics in Muladi, Kulaura,
and Satkania sub-districts and its catchment areas.

Within the selected areas, households with children aged between 3-18 months were
eligible to participate in the study. The minimum age restriction was imposed due to the
validity of the main developmental assessment tool used for the evaluation (the Bayley-
III; Bayley, 2006), which had not been validated (at the time of the study) on children
below the age of three months in Bangladesh. Moreover, the Bayley-III test is only valid
for children aged up to 42 months. Hence, the upper age restriction was imposed to collect
end-line assessment 24 months after the baseline. We sampled 33 eligible households
from each of the 78 community clinic catchment areas to reach a total sample size of 2,574
households.

A detailed baseline survey was conducted between November 2013-January 2014.
These baseline data included data on households” socio-economic conditions as well as
assessments of anthropometric, parenting stimulation, and child development outcomes.
Upon completion of the baseline surveys, we performed a community-clinic-level clus-
tered randomization, where half of the community clinics (39) were assigned to treatment
and the rest (39) to the control or “business as usual” arm. Treated community clinics and
their catchment areas received a bundled ECD intervention in addition to regular NNS
activities. The ECD intervention included training of NNS workers to provide dedicated
counseling on ECD practices, as well as delivery of the ECD materials to households in
the treatment group. These NNS workers included community health care providers,
health assistants, and family welfare assistants. They were trained to discuss key mes-
sages of ECD practices during their regular home visits as well as visits by parents and
children to community clinics and EPI events. End-line surveys with households and ser-
vice providers were conducted from September-November 2015. The end-line household
surveys included all questions and anthropometric assessments conducted at baseline,
and additionally collected child development measures using the Bayley-III and Wolke
Behavioral Rating Scales. The final sample size for the end-line survey was 2,486 house-
holds, with a low attrition rate of 3.4%. The service provider survey, on the other hand,

was administered to 201 NNS workers, collecting information on their age, education,

12Unions are the lowest administrative unit in Bangladesh. Public-funded community clinics are located in
all unions.



work and training experience, and perception of different aspects of child health and de-
velopment, and on the duration and content of their recent household visit.

3 Data and Empirical Methods

3.1 Descriptive Statistics and Randomization Balance

Table [I| reports the summary statistics for the primary outcomes and a set of covariates
measured at baseline and stratified by experimental assignment. None of the differences
in means are significant at conventional levels. The mean age of study children is about
12 months, whereas the rates of stunting, wasting, and underweight are about 28%, 6%,
and 19%, respectively. 17% of the children live in single-parent households (primarily be-
cause of migrant fathers). Mothers are, on average, 25 years old, predominantly Muslim
(86%), and more likely to have continued beyond primary schooling (they, on average,
completed an additional year of schooling compared to the fathers). Their rate of wage
employment, on the other hand, is 5.5%. It takes close to half an hour for the average
household to travel to the nearest community clinic. Finally, attrition is balanced across

the two arms.
3.2 Empirical Methods

To estimate intent-to-treat impacts of treatment assignment on service providers, we es-
timate the following specification for service provider i in community clinic j and union
(stratum) s:

Yijs =70 +0s+ 1T +€ijs (1)

where Y; ; ; refers to the outcome of interest, J; refers to strata (union) fixed effects, and
T; is an indicator for assignment to the treatment group. 71 is the coefficient of interest
and standard errors are clustered by community clinic.

To estimate intent-to-treat impacts of treatment assignment for child 7 in community

clinic j, we use an Analysis of Covariance (ANCOVA) specification

Yijtr1 = Bo+ B1Tj + B2Yijt + BsXijt + €ijri1 (2)

The control variables X; ; ¢ include the following baseline variables: (i) child-level con-
trols: gender and age in months; (ii) parent-level controls: mother’s age, weight, religion,
education, and employment status; father’s education and an indicator variable for the

13Excep’r in a small number of cases where the outcome was not measured at baseline, such as socio-
economic skills. Table notes identify these cases.
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presence of the father for 6 months or more in the last year; (iii) household-level controls:
measures of household composition including household size, the number of individuals
in the households aged 18 years and below, an indicator for single parent households, an
asset index, and the time taken to travel to the nearest community clinic; and endline-
survey-month fixed effects. Union (strata) fixed effects are included in all regressions.
Standard errors are clustered by community clinic, the unit of randomization@

We address problems of multiple inference by creating indices for our three broad
families of outcomes: child cognitive and language development, Wolke behavioral rat-
ing, and anthropometrics. Outcome variables are transformed into z-scores (relative to
the endline control distribution) and then aggregated to form a standardized average
across each outcome in the family (i.e., an index). We then test the overall effect of the
treatment on the index (see Kling et al.[2007). To further account for multiple hypothesis
testing across the three indices, we also report the sharpened False Discovery Rate (FDR)
adjusted g-values (Anderson, 2008).

For the spillover analysis using older siblings of the index child, we use a specification
similar to equation 2l We look at two age groups, namely 5-7 and 10-14 years, that repre-
sent two key margins of schooling decisions for the study households. For children aged
5-7, the parents decide when to enroll them in the primary school whereas for those aged
10-14, the choice entails whether to continue beyond primary school or drop out (primary
completion rate is over 98%). We study the following outcomes: school enrollment (5-7
years old); school enrollment, completed years of schooling, caregiver-reported ability to
write a letter, and labor force participation (10-14 years old).

4 Results

Our theory of change hypothesizes that service providers assigned to the treatment group
attended early childhood development training, updated their beliefs on the importance
of ECD, and changed their behaviors in the form of the time spent and topics discussed
with parents. Households in the treatment group received the program materials and dis-

4In an alternative specification, we choose controls applying the double-lasso method introduced by |Ur-
minsky et al[(2016), without penalizing the strata fixed effects and outcome measured at baseline (when
available). The set of potential controls comprises the aforementioned covariates as well as an addi-
tional 63 variables: all cognitive, language, and anthropometric outcomes; additional parental and house-
hold demographics; child outcomes entailing feeding practices, illness, and healthcare seeking behavior;
parental ECD knowledge and practices; maternal agency and healthcare-seeking behavior; shocks to the
household since baseline; and Upazila/sub-district fixed effects. We present the results for cognitive,
language, and socio-emotional skills, and for anthropometric outcomes in Appendix C.
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cussed ECD with service providers during home Visits We test these hypotheses start-
ing with the impacts of treatment assignment on service providers, followed by house-
holds.

4.1 Treatment Impacts on Service Providers

Service provider characteristics are balanced across the two experimental arms (please
see Table 8 in Appendix E). Overall, the majority of the NNS workers were female (71%)
and completed secondary education (82%). The average worker was aged 30-39 years,
with over 12 years of relevant experiencem Service providers in the treatment group
were allocated to receive a four-day training program on early childhood development
delivered by Save the Children. In addition, they were asked to deliver the four program
materials to households and discuss ECD practices with parents during their home visits.

Table[2) presents treatment impacts on various types of training received by the service
providers. Column (1) highlights that 98% of service providers in the treatment group
attended Save the Children’s ECD program while none in the control group received the
training. To assess the concern of potential crowd-out of other training provided to the
service providers, we study the likelihood of providers to report receipt of training on
child health, child feeding and nutrition, and other child-related training in columns (2),
(3), and (4) of Table 2, respectively. Providers in the treatment group were 6.5 percentage
points less likely to receive training on child health. This result is statistically significant
at the 5% level. We do not find statistically significant treatment impacts on training on
child feeding and nutrition or other child-related training.

The ECD program had important impacts on service providers’ perceptions of the im-
portance of early childhood development. Table |3| presents ordered logit regressions on
tive different perceptions, each measured on a 3-point scale ranging from “neither impor-
tant nor unimportant” to “very important.” Columns (1)-(3) study perceptions relating
to early childhood development while columns (4)-(5) study perceptions relating to child
health and nutrition. Service providers in the treatment group were more likely to report
that it was important to teach mothers how to talk with children, respond to children’s
cues, and play games with their children (statistically significant at the 1% level). These
results are in line with the curriculum of the ECD training attended by service providers
in the treatment group. A potential concern might be a decline in the perceived impor-

15See|Alderman et al,|(2014) for a conceptual framework relevant to interventions that integrate early child
stimulation with nutritional interventions. Our analysis focuses on the direct and cross productivity
channels within early childhood.

16For service providers, age was recorded in 10-year age bands.
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tance of child health and nutrition owing to the lack of training on these topics (as seen
in Table [2). However, service providers in the treatment group were more likely to report
that it was important to teach mothers about child health and the types of food to feed
their children, as seen in columns (4) and (5), respectively. This suggests that the training
on ECD, in addition to training on child feeding and nutrition (which all service providers
in the treatment group received), was sufficient to change perceptions on the importance
of child health without the need to attend separate training on child health. This may
lead to supply-side complementarities if the improved perceptions translated into more
effective information provided by service providers to households on child nutrition (al-
though we do not have data to directly study this). It also addresses the potential concern
of informational crowd-out due to limited attention bandwidth of service providers — we
show, instead, that the intervention improved providers’ perceptions along dimensions
of both ECD and child health.

The change in perceptions among service providers in the treatment group also trans-
lated into more time spent talking to parents about early childhood development. Columns
(1)-(6) of Table[d] present the time spent (in minutes per household visit in the last working
day) discussing six different topics with parents during their household visits. Column
(7) presents treatment impacts on the total time spent with households, while column (8)
presents impacts on the number of unique topics discussed.

Column (1) shows that NNS workers in the treatment group spent approximately
three more minutes per household visit discussing early childhood development, on a
control group base of 0.04 minutes or two seconds (statistically significant at the 1% level).
This is one of the key first stage impacts of the intervention. The increase in time spent
on early childhood stimulation came at the expense of time spent discussing general nu-
trition and health of children, however. Service providers in the treatment group spent
approximately 0.8 fewer minutes discussing general nutrition (p < 0.01) and 0.5 fewer
minutes discussing child health (p < 0.05). They also spent approximately 0.5 fewer
minutes discussing the Expanded Program of Immunization (EPI) (p < 0.05). We also
observe decreases in time spent discussing family planning and issues relating to preg-
nancy for pregnant women, although these decreases are not statistically significant at
conventional levels. Column (7) shows that there were no significant treatment impacts
on the total time spent with households. Thus, we interpret these results as a reallocation
of time away from child health and nutrition and towards early childhood stimulation.
This reallocation is in line with the crowd-out of child health training for service providers
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observed in Table 2| Service providers in the treatment group discussed, on average, 0.4
more topics with households, on a control mean base of 3.7. This was largely driven by
the increase in the number of service providers discussing ECD during their visits.

Time spent on different topics, however, is one of many possible measures of health-
worker effort and may speak more to the quantity rather than the quality of their ef-
fort. Theoretically, it is plausible that non-pecuniary motivators such as training for some
tasks can incentivize all tasks that are complementary (Holmstrom and Milgrom| (1991);
see Rowe et al.| (2018) for a review of evidence on the role of non-financial incentives in
improving health-worker productivity).

To verify the accuracy of the service provider reports, we also asked households about
health worker visits along both the extensive (any visits, number of visits) and intensive
margins (duration and topics discussed conditional on visits). Column 1 of Table|5shows
that households in the treatment group were 7.4 percentage points more likely to report
being visited by a service provider in the last six months, on a control mean base of 18.6%
(statistically significant at the 5% level). While we observe an increase in the total number
of visits in column (2), this is not significant at conventional levels.

On the intensive margin, we asked households about the duration and topics dis-
cussed during their last visit by service providers, conditional on any visit. We do not
observe a significant increase in the duration of the visits, a result consistent with the ser-
vice provider reports. Households reported that service providers in the treatment group
were significantly more likely to talk about playing with, and talking to children, in addi-
tion to talking about the program materials (child development card, picture books, and
the key message booklet). All results on the various ECD topics discussed are positive and
statistically significant at the 1% level, which is also consistent with the service provider
reports. Similar results emerge for community clinic visits: Treatment households were
significantly more likely to be counseled on early childhood stimulation and the program
materials when they last visited the clinic (please see Table 10 in Appendix G).

In sum, service providers in the treatment group were significantly more likely to
attend training on ECD, change their perceptions on the importance of ECD, and change

their behavior, as reflected in their reallocation of time towards ECD during home visits.

7In response to the question ‘how many times did you receive counseling on early childhood stimulation’,
which was only asked of the treatment households, the share of mothers who reported receiving at least
1, 2, and 3 such sessions were 52, 29, and 7%, respectively. Note, however, that households might not
always be able to identify messages as ECS counseling, especially because these messages were likely to
be bundled with counseling on other closely related topics such as health or nutrition.
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Without additional monetary incentives, however, they did not increase the total number

of home visits nor the duration of each visit.
4.2 Receipt and Use of Program Materials by Households

As per the intervention guidelines, households in the treatment group should have re-
ceived four materials: a child development card, a household picture book, a nature pic-
ture book, and a key message booklet. However, Table [6| shows that due to imperfect
compliance, the differential likelihood of receipt of the child development card, house-
hold picture book, and nature picture book between treatment and control households
was approximately 49 percentage points (instead of 100 under perfect compliance). Fur-
thermore, 2-3% of households in the control group received these materials. Finally, on a
base of 1% in the control group, households in the treatment group were 16 percentage
points more likely to have received the key message booklet, partially because of its late
distribution starting in March 2015 (compared to June 2014 for the first three materials
above).

Overall, column (5) shows that treatment group households were 50 percentage points
more likely to have received any of the four intervention materials on a control group base
of 2.6%. The receipt of materials by a small number of households in the control group
may bias our estimates downward and we view our treatment impacts in the sections
that follow as lower-bound estimates of the true impacts of the intervention.

Almost all the treatment households who received the materials used them (94-99%;
please see Table 9 in Appendix F). Mothers were the predominant users (over 90%), while
fathers and mothers-in-law also participated (over 25 and 9%, respectively). They also
used them frequently: the shares of recipient households that used any of the materials
for at least 3, 5, and 6 days in a week are 94, 67, and 41%, respectively. In a given instance
of such usage, the median household spent 20 minutes or more, with close to 40% of
the households spending at least half an hour using the materials with their children.
Lastly, in recipient households where the child had any under-five siblings, over half of
the mothers reported using the materials with these siblings as well. Taken together, these
tigures suggest that both the incidence and the intensity of program material usage were

notably high among the recipient households.
4.3 Direct Impacts

We summarize the direct intent-to-treat (ITT) impacts of the intervention on the primary

outcomes of interest in Figure [II The outcomes we study are organized across the two
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broad families of child cognitive and language development, and the Wolke behavioral
rating. Each diamond in the figure plots the point estimate for B, estimated using equa-
tion (2). The line corresponding to each point estimate reflects the 95% confidence interval
for the outcome. Standard errors are clustered by community clinic. Each outcome vari-
able has been standardized using the mean and standard deviation of the endline control
group.

The intervention had statistically significant impacts across all measures of child cog-
nitive and language development: cognition, language, expressive communication, and
receptive communication. Panel A of Table [7| reports the ITT estimates for the Bayley
measures. Children in treatment households scored 1.2 points — or 0.17 SD — higher on
their cognitive composite score than children in control households. The corresponding
estimate for language development is higher, specifically, 2.24 points or 0.23 SD. This is
consistent with the program’s emphasis on developing the child’s communication skills.
Between the two components of the language composite outcome, receptive communica-
tion exhibits a larger treatment effect, 0.24 SD, compared to 0.18 SD for expressive com-
munication. These impacts are all statistically significant at the 1% level.

Across the five measures considered under the Wolke behavioral rating, we observe
statistically significant impacts for three outcomes: approach, emotion, and activity. ITT
estimates for the Wolke behavioral measures are reported in Panel B of Table[7], where we
observe effect sizes ranging from 0.12 to 0.14 SD for these three measures. Taken together,
the program had a positive impact on children’s socio-emotional development.

We address problems of multiple inference by creating indices for the two broad fam-
ilies of outcomes: child cognitive and language development, and the Wolke behavioral
rating. We observe a 0.21 SD gain in the index summarizing the Bayley outcome measures
in the treatment group over the control group (95% CI: 0.11-0.32 SD). For the Wolke index,
we observe a 0.12 SD gain (95% CI: 0.03-0.21 SD). Both indices are statistically significant
at the 1% level.

Figure 2| presents treatment impacts on child anthropometrics. We observe higher
weight-for-height and weight-for-age z-scores among treated children relative to the con-
trol group that also translate into significant and meaningful reductions in the rates of
wasting (p < 0.05) and underweight (p < 0.1). Table [§ shows that weight-for-height and
weight-for-age z-scores are higher in the sample households in treatment clinic catch-
ment areas by 0.22 SD and 0.14 SD, respectively. This translates into a 4.8 percentage-
point reduction in wasting. The decline in the prevalence of underweight, on the other
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hand, is 2.9 percentage points. We do not find any significant effects on height-for-age
z-scores or stunting. The results on anthropometrics are important given concerns over
possible crowd-out of resources from the NNS that might adversely affect child nutrition
outcomes. Instead, we observe improvements in child anthropometrics in the treatment
group. Overall, we observe a 0.12 SD gain (95% CI: 0.07-0.16 SD) in the anthropometrics
index in the treatment group (statistically significant at the 1% level). To further account
for multiple hypothesis testing across the three indices, we estimate the sharpened False
Discovery Rate (FDR) adjusted g-values (Anderson, 2008), all of which are below 0.01
(0.001, 0.003, and 0.001 for the Bayley, Wolke, and Anthropometric indices, respectively;
reported in Table 1, Appendix B).

Why do we not find adverse impacts on child anthropometrics despite the crowding-
out of health workers’ time dedicated to child nutrition during their discussions with
caregivers? The mechanisms outlined in Section [f] provide some answers. Importantly,
we find that the intervention led to demand-side complementarities with greater take-
up of the nutrition-focused NNS program: households in the treatment group were 7.5
percentage points (0.17 SD) more likely to have and show the growth development card
relative to the control group. Furthermore, children in the treatment group took up 0.25
(0.21 SD) more growth monitoring check-ups relative to the control group. It is also pos-
sible that the service providers in the control group spent more time than is necessary on
discussions of child health, and so reallocating some time away from discussions around
health and nutrition did not lead to negative anthropometric impacts. Understanding the
optimal time allocation between ECD and nutrition during the health visits, however, is
beyond the scope of this paper.

We compare the magnitudes of our estimates with those of related ECD studies at-
scale in Table([16] Despite differences in the nature of interventions and target populations,
we find that our estimates are comparable with these studies. For example, the study in
Peru by |Araujo et al.| (2021a) finds an estimated 0.1 Standard deviation (SD) ITT impact
on infant skill as measured by the Ages and Stages Questionnaire, which is lower than
our estimates. Meanwhile, Sylvia et al.| (2020) report magnitudes in the range of 0.22-
0.26 SD for cognition and receptive language in China, which are slightly larger than
our estimates. An outlier in the estimated impacts seems to be the study by |Yousafzai
et al| (2014) in Pakistan, where estimated impacts for cognition, language, and motor
development range from 0.5-0.7 SD. A notable difference is that all studies listed in Table
except that by |Sylvia et al.| (2020), provided financial incentives to service providers
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delivering the intervention.
4.4 Indirect Impacts: Sibling Spillovers

We study the indirect impacts of the intervention on the older siblings of treated children
in Table 0] We look at siblings aged 5-7 at endline in column (1) and 10-14 at endline
in columns (2)-(5). Siblings aged 5-7 were 6.2 percentage points or 0.13 SD more likely to
attend school in the treatment group (significant at the 5% level). While siblings of treated
children aged 10-14 were more likely to attend school, have more years of schooling,
and able to write a letter, these outcomes were noisily measured and the point estimates
are not statistically significant. In column (5), we see that siblings of treated children
aged 10-14 years at endline were 1.5 percentage points less likely to be in the labor force
(significant at the 5% level).

Overall, the treatment had positive schooling spillovers on siblings that are closer in
age to the treated children. This is likely due to the relevance of the program materials to
the siblings and parents spending more time on ECD activities with younger children.

5 Compliance & Dose-response Relationship

On average, households in the treatment group owned the child development card for
6 months. In Table we assess the drivers of incomplete compliance, regressing the
number of months in which households in the treatment group owned the child develop-
ment card against a large set of variables including child-level (age, gender), parent-level
(age, education), and household-level (wealth, size) characteristics. Overall, compliance
is strongly negatively correlated with distance, or time to the nearest clinic. On average,
households owned the childhood development card for 0.06 fewer months, or 2 fewer
days, for every additional minute located further away from the nearest clinic (p < 0.01).
Since households in the treatment group were located, on average, 30 minutes away from
the nearest clinic, this implies that the average household owned the child development
card for 2 fewer months than households located very close to clinics.

In column (2), we study compliance in ownership of at least one of the four inter-
vention materials. While we observe a statistically significant relationship with distance
(p < 0.01), the magnitude of the correlation is small — households owned any program
materials for 0.004 fewer months, or 0.1 fewer days, for every additional minute located
further away from the nearest clinic. None of the other variables considered were statis-
tically significant at the 5% level.

Given imperfect compliance, we present estimates of the dose-response relationship
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between the number of months that households owned the childhood development card
and the seven outcomes of primary and secondary interest that displayed statistically
significant impacts in Figures|ljand 2| Specifically, we use the following specification for

household i in community clinic ;:
Yiji1 = o +agCompliance;j + a2 + a3Xije + i1 3)

where Yj ;111 is the outcome of interest measured at endline, Compliance; ; represents
the number of months that household i owned the childhood development card, X
comprises the set of baseline covariates defined in Section and 741 is the error
term. To account for potentially endogenous take-up of treatment, we instrument for
compliance with treatment assignment using two-stage least-squares (2SLS). @ «q is the
coefficient of interest and standard errors are clustered by community clinic.

Table [11) shows the IV estimates of the dose-response relationships. Assuming a lin-
ear relationship, we also present effect sizes in SD units of the endline control group, if
households were to own the childhood development card for 1 year (in our experiment,
households only held the card on average, for 6 months). These 12-month effect sizes
show that ownership of the card for a full year could lead to 0.33-0.44 SD gains in Bayley
scores, 0.23-0.27 SD gains in Wolke scores, and 0.27-0.42 SD gains in anthropometric out-
comes. Scale-up challenges and imperfect compliance, however, muted (in other-words
“voltage dropped”) the hypothetical gains that could have been achieved by the interven-
tion.

6 Mechanisms

What are some mechanisms underlying the theory of change for the intervention, in ad-
dition to receipt of the program materials and ECS discussions with service providers?
In this section, we consider three mechanisms: maternal agency, parental investments,
and demand-side complementarities relating to take-up of the NNS program. Building
on our theory of change, we hypothesize that the intervention led to an improvement
in mother’s agency in the household (particularly relating to child stimulation), and that
parents invested more in children in the form of play materials and learning activities.
We also hypothesize that the intervention led to demand-side complementarities, with
parents in the treatment group showing greater demand for the base NNS program. We

181 we use “time to the nearest clinic’ as an instrument instead, the associated Weak-IV robust F statistics
range from 4.41-4.49.
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conduct a mediation analysis that explores the relative contributions of the different me-

diators in explaining our estimated impacts.
6.1 Mother’s agency in the household

The first panel in Figure 3 reports ITT effects of the intervention on maternal decision-
making in the following four domains: Money (household food expenditure and choice,
buying important things for the family, and how to spend household earnings); Food
(daily food preparation and child feeding practices); Child Health (responses to child’s
serious illness and taking child to health facility for growth monitoring checks or immu-
nization); and Child Stimulation (expenditure on play materials for the child and taking
him/her outside to visit family or friends). For every domain, we aggregate the num-
ber of components in which the mother usually makes decisions - either by herself or
jointly with her husband. Consistent with the handful of ECD studies reporting results
on this dimension (Evans et al., 2021), we find positive and significant effects on maternal
decision-making agency, ranging from 0.08 to 0.14 SD, with larger effects in child health
and stimulation. By equipping mothers with information on optimal stimulation habits,
their benefits as well as materials to practise them, the intervention may have prompted
them to engage more in decision-making around child development. This is consistent
with observations by |Alderman et al.| (2014), who note that stimulation generally im-
proves a mother’s interactions with her child and this may lead to her becoming a more
responsive feeder. This evidence also aligns well with Roy et al.|(2019), who found similar
impact on maternal agency of a behavior-change-communication program in Bangladesh

that counseled mothers on child nutrition in addition to offering food or cash transfers.
6.2 Complementary Parental Investments

The second panel of Figure 3| presents ITT impacts of the intervention on five measures of
parental investments. The first three variables relate to investments by both the mother
and father: a stimulation knowledge scale, Home Observation for Measurement of the
Environment (HOME) inventory scale (Bradley and Caldwell, 1979), and a measure of
the variety of play materials and learning activities provided to the child. A short list
of questions were asked of caregivers to study stimulation knowledge. These included
agree/disagree questions such as, “It is important to teach the baby names of simple ob-
jects and colors.” Questions under the HOME inventory scale were organized into three
broad categories: (i) whether the caregiver promotes child development, (ii) organiza-

tion of the physical environment for the child, and (iii) the provision of opportunities for
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variety in daily stimulation. Overall, we do not observe significant program impacts on
parents’ stimulation knowledge and the HOME inventory scale.

Program materials provided under the intervention are not included when studying
the variety of play materials and learning activities provided to the child. Learning activi-
ties included reading books or showing pictured books, telling stories or nursery rhymes,
singing songs or lullabies, playing toys, or naming, counting, and/or drawing things
with the child. The composite score of play materials and learning activities counted the
total number of such play materials and learning activities and ranged from 0-11. On
an endline control mean of 6.484, households in the treatment group scored 0.26 points
(0.094 SD) higher on this score relative to the control group at endline (see third measure
of the 2nd panel in Figure 3).

The fourth and fifth measures in this panel capture the variety of learning activities
provided to the child specifically by the mother and father, respectively. We observe that
mothers in the treatment group scored 0.18 points (0.115 SD) higher on this score relative
to the endline control group mean of 2.324 (p < 0.01). Notably, we do not observe any
treatment impacts for fathers. This result is in line with the increase in maternal agency
seen in the first panel Figure

Overall, the intervention did not lead to significant impacts on parents’ stimulation
knowledge or the HOME inventory scale but led to complementary parental investments
in the variety of play materials and learning activities for the child, specifically by moth-
ers. This channel could help explain the positive treatment impacts that we observe on
cognitive and language development, as well as the Wolke behavioral rating scales@

6.3 Demand-side Complementarities: Take-up of Nutrition Program

The intervention used existing National Nutrition Services (NNS) staff to deliver the in-
tervention instead of a separate group of ECD workers. Did the treatment have any
demand-side complementarities on the take-up of the NNS program?

The third panel of Figure (3| presents ITT impacts on take-up of the NNS program.
We first study whether parents of treated children had and were able to show the NNS
growth development card to the enumerator when surveyed. Households in the treat-
ment group were 7.5 percentage points (0.17 SD) more likely to have and show the growth

development card relative to the control group endline mean of 27.5%. Next, we study

19We explore parental investments in the form of the diet provided to children in Table 7 of Appendix D.
While we observe statistically significant increases in the provision of flesh foods (fish, poultry, or meat)
and Khichuri (a protein-rich local dish) by parents in the treatment group, there is no overall increase in
the number of food groups consumed by children.
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the number of NNS growth monitoring check-ups taken up by parents. Children in the
treatment group took up 0.25 (0.21 SD) more growth monitoring check-ups relative to the
control group base of 0.66 check-ups at endline. Overall, we find statistically significant

complementary take-up of the NNS program.
6.4 Mediation Analysis

What are the relative contributions of the mechanisms outlined above in comparison with
the direct intervention channel (receipt of program materials)? To explore this further, we
conduct a mediation analysis, and consider (i) the receipt of any program materials, (ii)
maternal agency on child stimulation, (iii) complementary parental investments in the
form of mother’s variety of learning activities, and (iv) complementary NNS take-up as
measured by the number of growth monitoring check-ups, as possible mediators.

We follow [Gelbach| (2016) to conduct the mediation analysis@ The treatment effect
of our intervention T on outcome Y can be decomposed as operating through the four
mediators {mj}?zl

oY om;
dT Z + dm; aT] @)

where the residual R is the part of the treatment impact that cannot be attributed to the
four mediators. The analysis follows a four-step procedure for each outcome Y: first,
obtain an estimate of ﬁlll in an unconditional ITT regression: ¥ = a + ,B;[T + uq. Second,
obtain estimates {Bé};l:l of the impact of the four mediators on Y in a conditional ITT
regression: Y = a + ﬁiT + My + up. Third, obtain estimates {4/ };}:1 of the treatment
impact on each mediator j: mj= o+ YT + us. Fourth, compute mediator j’s contribution

3l
to the treatment impact: vﬁﬂ We repeat this four-step procedure for the two primary

outcome indices, i.e. the Bayley index and Wolke index.

The methodology used has the advantage of invariance to the order in which the me-
diators are considered. However, the analysis does not represent causal mediation except
under strong assumptions (Imai et al.2010). One such assumption is the requirement that
the mediators do not impact each other. This is unlikely to hold in our setting since ma-
ternal agency, investments, and NNS take-up likely interact with one other. By ignoring
such interactions, we likely leave more of the overall treatment effect unexplained (R).

20This methodology has subsequently been applied in other studies, including a randomized evaluation of
an early life intervention in Nigeria (Carneiro et al.[2021). In their study, a large fraction of the treatment
effect (40%) remains unexplained, while 60% of the height-for-age impact at midline could be explained
by information-related mediators.
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Table 12| presents the mediation analysis for the Bayley and Wolke indices. Column
(1) shows that 33.5% of the estimated ITT impact on the Bayley index can be explained
by the receipt of any of the four program materials. A further 7.5% can be explained by
complementary parental investments in the form of an increase in the variety of learning
activities provided by the mother. Column (2) shows that for the Wolke index, 14.2% of
the estimated ITT impact can be explained by the complementary parental investments.
This is likely because the learning activities, including playing toys and drawing things
with the child, led to improvements in the approach, activity, and cooperation scores of
the Wolke index, while activities such as singing songs and lullabies with the child led to
gains in the vocalization score. In comparison, the program materials led to large direct
gains in cognition, but not socio-emotional skills.

In comparison to the contributions of the program materials and maternal invest-
ments, maternal agency and complementary NNS take-up do not show statistically sig-
nificant contributions to the Bayley and Wolke indices (the estimates of 3, in the condi-
tional ITT regressions were statistically insignificant with p > 0.1). This is likely because
the increase in maternal agency leads to treatment impacts through maternal investments
in children. While increases in NNS take-up may have led to nutritional impacts, this was
unlikely to lead to significant gains in cognition and socio-emotional development, given
the nutrition and health focus of the NNS.

6.5 Heterogeneity by Household & Service Provider Characteristics

Are the observed treatment impacts larger for particular sub-groups of the sample? In
this section, we study treatment impact heterogeneity by four household characteristics
(household wealth, gender of the child, mother’s education, and father’s education), in
addition to two service provider characteristics (education and experience).

Table[I3| presents results of the heterogeneity in treatment impacts by household char-
acteristics for seven key outcome variables of interest along which we observe statistically
significant impacts in the overall sample: cognitive and language composite scores, Wolke
approach, emotion, and activity scores, as well as weight-for-height and weight-for-age
Z-scores.

In Panel A, we study heterogeneity by household wealth. The point estimates on
the interaction term are consistently negative in six of the seven columns, although not
always statistically significant. These interaction terms are significantly negative (p <
0.05) for the Wolke approach score as well as the two anthropometric z-score measures.

Overall, treatment effects are larger for poorer households.
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We study heterogeneity by the gender of the child in Panel B. Overall, we do not find
significant impacts in the treatment effects by gender, with the exception of the Wolke
activity score, in which girls in the treatment group saw larger effects (with boys show-
ing no statistically significant impacts). Differences in treatment effects by maternal and
paternal education are explored in panels C and D, respectively. We observe larger treat-
ment effects on anthropometric z-scores for the children of fathers with primary school
education or less.

Heterogeneity by service provider characteristics are presented in Table Panel A
explores differential treatment impacts by service provider education. Children in treat-
ment groups where service providers had above-median levels of schooling saw larger
gains in anthropometric outcomes (p < 0.01). Panel B shows that children in treatment
groups where service providers had above-median levels of experience saw smaller gains
in anthropometric outcomes and the Wolke activity score (p < 0.01). This is likely be-
cause service provider education and experience exhibit a negative correlation. More
experienced workers may also be less likely to change their behaviors in comparison to
younger, less experienced workers.

7 Cost-Benefit Analysis

As developing countries weigh the cost-effectiveness of various poverty alleviation strate-
gies, understanding the rates of return to early childhood programs can have important
policy implications for how governments choose to spend scarce resources. We present
a cost-benefit analysis of the program and compute the internal rate of return (IRR), the
discount rate at which the net present values of the costs and benefits are equal.

Table (15| presents a breakdown of intervention costs in 2014 U.S. dollars. Overall, the
program cost $127,534. Personnel costs to Save the Children management staff was the
largest cost category, accounting for 36% of total costs. Administration costs included of-
tice rent, utilities, communications, and equipment. Training of service providers formed
the third largest cost category. Spreading this cost across 39 community clinics and 117
service providers, we obtain per clinic costs of $3,270 and per service provider costs of
$1,090. Across 18,644 target beneficiaries, the cost per child was $6.84 (538 Taka, 2014 val-
ues). These costs are low given that the intervention relied on existing NNS infrastructure
and service providers.

The benefits of the program include an increase in wages arising from improvements
in cognitive and non-cognitive social skills. To convert the estimated treatment impacts

into wage impacts, we use estimates from |Diaz et al. (2013) for Peru, who note 9% in-
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creases in earnings for a one standard deviation increase in either cognitive or non-cognitive
skills@ Applying these gains to the 0.17 SD gain in the cognition composite score and 0.12
SD gain in Wolke index, respectively, we obtain a treatment impact of 2.6% on income,
assuming additive separability of the cognitive and non-cognitive gains.

We assume that individuals enter the labor market at age 21 and work to age 59, the
retirement age for public servants in Bangladesh. We further assume that individuals
earn an annual income of 82,637 Taka (2014 values) and do not experience growth in
income over their lifetime The benefits of the intervention are then calculated as the
net present value of the gain in income over the individual’s lifetime. All present values
are discounted to the individual’s year of birth.

Under these assumptions, we compute an IRR of 18.9% for the intervention. This is
significantly larger than rates of return to early childhood development programs imple-
mented in other countries. For example, Heckman et al. (2010) estimate that the High /Scope
Perry Preschool Program in the U.S. had an estimated IRR in the range of 7-10 percent,
while Garcia et al.| (2019) estimate that the Carolina Abecedarian Project (ABC) and the
Carolina Approach to Responsive Education (CARE) had an IRR of 13.7%. Deming| (2009)
estimates an IRR of 7.9% for the Head Start early childhood program in the U.S.

There are alternative benchmarks to evaluate an ECD intervention such as uncondi-
tional cash transfer or book-delivery. While we agree that it would be interesting to have
these as possible benchmarks, we argue that the absence of these benchmarks does not
detract from the exercise we undertake for three reasons. First, there is still a lack of rigor-
ous evidence on large-scale, potentially sustainable ECD interventions in resource-poor
settings using high-quality and comprehensive measurements of outcomes and mecha-

nisms. Second, the current evidence from the large literature on unconditional cash trans-

21 As an additional check, we use estimates from Deming| (2017) for the U.S., who notes that a one standard
deviation increase in cognitive skills increased wages by 15.1% in the NLSY97 and a one standard devi-
ation increase in social skills yields a wage gain of 3.7% in the NLSY97. Doing so, we obtain an IRR of
19.6%. Alternatively, we can use estimates from the 20 and 30-year follow-ups of the Jamaica early child-
hood stimulation trial, where Gertler et al.| (2014) and |Gertler et al.|(2021) find that the short-run gains for
the treated children in cognition (0.91 SD) and language (0.59 SD) translate to 25% and 37% higher earn-
ings at age 22 and 31 years, respectively. Hence the estimate we use to monetize a 1 SD gain in cognitive
skills, 9% (at age 21 years, and assuming no growth in earnings thereafter), is likely a lower bound for
low-income settings. Note, however, that the study population for the Jamaica trial was stunted in the
baseline.

22The Bangladesh Labor Force Survey 2016-2017 notes that average monthly income for individuals in the
labor force was 13,258 Taka, while the labor force participation rate was 58.2%. Taka values are deflated
to 2014 values using inflation rates available at https: //data.worldbank.org/indicator/FP.CPI.TOTL.
ZG7locations=BD.
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fer is rather mixed on child health and nutrition (de Groot et al., 2017 |Pega et al., 2017).
Moreover, given the size of transfers in programs that have a positive effect on household
consumption (e.g., US$ 285 in [Haushofer and Shapiro| (2016)), it is unlikely that a one-
time transfer of $7 (equivalent to the per-child cost of the ECD program we study) would
have any substantive effect on child development. Third, while our results point towards
the potential for materials distribution as a scalable and leaner approach, it was probably
not obvious ex-ante.

As|Alderman et al.| (2014) note, for integrated programs, there is a question of whether
the relevant costs are the additional costs of adding program components to existing in-
frastructure or the full costs. While it may be possible to evaluate the costs of the inte-
grated program that also include the costs of providing the NNS program, our study does
not allow us to separately estimate the benefits of receiving only the NNS. For this reason,
we do not conduct a cost-benefit analysis of the integrated NNS program with the ECD
intervention.

While the benefits of the program are comparable to other interventions, the costs
are significantly lower due to the economies of scale and implementation of the program
by NNS service providers. The intervention thus highlights that it is possible for govern-
ments to leverage existing public service delivery platforms to implement early childhood

development interventions with high rates of return at scale.

8 Discussion & Conclusion

A multi-disciplinary body of work shows that a child is not born with a fixed brain ca-
pacity. The human brain builds and develops continuously during the first five years
of life and complex neural advances and connections are formed by a myriad of factors
including nutrition, the parenting and home environment, and exposure to positive stim-
ulation (Almond and Currie 2011, Shonkotff et al.2012, Black et al.|2017). Investments by
governments and parents are therefore essential to lay the foundations for human capital
accumulation from an early age. However, the provision of ECD interventions at scale
remains a key policy challenge in developing countries.

We experimentally study the delivery of an ECD program at scale in three divisions
in Bangladesh. Utilizing a unique implementation model, we used existing government
NNS staff to implement the program at scale without any additional financial incentives
for the providers. Similar to other public sector programs delivered at scale in devel-
oping countries, the execution of the program faced several operational and compliance
challenges (Sylvia et al., 2020). Despite the implementation challenges, ITT estimates at
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endline show improvements in child outcomes along various dimensions of cognitive
(0.17 SD), language (0.23 SD), and socio-emotional development (0.12-0.14 SD). The in-
tervention also led to improvements in nutritional outcomes, reducing wasting and un-
derweight rates by 4.8 and 2.9 percentage points, respectively. The program was very
cost-effective, with an IRR of 18.9%.

The synergies that we uncover, particularly relating to demand-side complementar-
ities, complementary parental investments, and improved maternal agency, are poten-
tially of huge public policy importance. This is because such synergies allow for the cost-
effective integration of services that would be very attractive for governments working to
implement such programs at scale. The positive sibling spillovers and lack of detrimental
crowding-out effects (a common concern with integrated programs) further reinforce the
benefits of the synergies while minimizing their costs. Our study has key implications
for intervention design given the importance of the materials, while highlighting that
worker characteristics could be important — cautioning that experience alone is perhaps
insufficient for delivering some types of messages.

A limitation of the study design is that we can not disentangle the effects of materials
from visits. Although we do not see any difference in the number of visits by health-
workers, the visits succeeding the distribution of materials can serve as monitoring or
reminders to use them. This probably confounds the impact of higher exposure to mate-
rials, which we explore in a LATE framework. The visits can also reinforce the message on
complementarities in investments in stimulation and nutrition which, our analysis sug-
gests, is a key mechanism. This offers concrete directions for new research that can further
experiment with the design of such programs with emphasis on understanding parental
beliefs about the human capital production function (Cunha et al., 2013; Attanasio et al.,
2020; |(Giannola, 2021).

Our study demonstrates promising possibilities to scale up ECD programs in devel-
oping countries and opens up several areas for future research. Further work is needed to
understand the challenges pertaining to compliance of program delivery. The improve-
ment of ECD interventions using the public sector infrastructure, alternative models of
program delivery, and targeting of the most vulnerable children remain important areas

for future work.
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Figure 1: Direct Impacts on Primary Outcomes of Interest

---Cognition & Language (Bayley)---
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Effect size in SD of the endline control group

Notes: Each diamond plots the point estimate for 1 estimated using specification . The line cor-
responding to each point estimate reflects the 95% confidence interval for the outcome. Standard
errors are clustered by community clinic. Each outcome variable has been standardized using
the mean and standard deviation of the control group at endline. All regressions include the out-
come variable at baseline (except socio-emotional skills), union (strata) and endline-survey-month
tixed effects, and the following: child’s gender and age in months; mother’s age, weight, religion,
education, and employment status; father’s education and whether the father was present for 6
months or more in the last year; household composition (single parent household, household size,
number of people in the household between 0-18 years old); an asset index; and time to travel to
the nearest community clinic (in minutes).
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Figure 2: Direct Impacts on Anthropometric Outcomes

---Anthropometrics---
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Notes: Each diamond plots the point estimate for 5; estimated using specification . The line
corresponding to each point estimate reflects the 95% confidence interval for the outcome. Stan-
dard errors are clustered by community clinic. Each outcome variable has been standardized
using the mean and standard deviation of the control group at endline. All regressions include
the outcome variable at baseline, union (strata) and endline-survey-month fixed effects, and the
following: child’s gender and age in months; mother’s age, weight, religion, education, and em-
ployment status; father’s education and whether the father was present for 6 months or more in
the last year; household composition (single parent household, household size, number of peo-
ple in the household between 0-18 years old); an asset index; and time to travel to the nearest
community clinic (in minutes).
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Figure 3: Mechanisms
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Notes: Each diamond plots the point estimate for B, estimated using specification . The line cor-
responding to each point estimate reflects the 95% confidence interval for the outcome. Standard
errors are clustered by community clinic. Each outcome variable has been standardized using the
mean and standard deviation of the control group at endline. All regressions include the out-
come variable at baseline (except variables representing NNS program take-up), union (strata)
and endline-survey-month fixed effects, and the following: child’s gender and age in months;
mother’s age, weight, religion, education, and employment status; father’s education and whether
the father was present for 6 months or more in the last year; household composition (single parent
household, household size, number of people in the household between 0-18 years old); an asset
index; and time to travel to the nearest community clinic (in minutes).
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Table 1: Balance on Observables at Baseline

1) 2) T-test
Control Treatment P-value
Variable N/[Clusters] Mean/SE  N/[Clusters] = Mean/SE (1)-(2)
Cognitive composite score 1287 98.757 1287 99.751 0.505
[39] (1.079) [39] (1.033)
Language composite score 1287 95.526 1287 96.921 0.358
[39] (1.004) [39] (1.140)
Height-for-Age (z-score) 1279 -1.377 1278 -1.329 0.472
[39] (0.043) [39] (0.050)
Stunted 1279 0.287 1278 0.272 0.539
[39] (0.017) [39] (0.017)
Weight-for-Height (z-score) 1275 -0.356 1266 -0.328 0.660
[39] (0.049) [39] (0.041)
Wasted 1275 0.067 1266 0.069 0.845
[39] (0.008) [39] (0.007)
Weight-for-Age (z-score) 1286 -0.993 1287 -0.956 0.537
[39] (0.043) [39] (0.043)
Underweight 1286 0.199 1287 0.186 0.455
[39] (0.014) [39] (0.010)
Female child 1287 0.491 1287 0.474 0.416
[39] (0.018) [39] (0.011)
Child age (months) 1287 11.796 1287 11.328 0.153
[39] (0.261) [39] (0.197)
Mother’s age (years) 1283 25.610 1286 25.631 0.911
[39] (0.147) [39] (0.121)
Mother employed 1283 0.060 1284 0.050 0.500
[39] (0.011) [39] (0.010)
Mother is Muslim 1236 0.845 1250 0.875 0.416
[39] (0.026) [39] (0.025)
Mother’s weight (kg) 1252 47.076 1251 47.697 0.373
[39] (0.489) [39] (0.498)
Single parent household 1287 0.172 1287 0.169 0.914
[39] (0.014) [39] (0.016)
Father present 6+ months 1286 0.757 1283 0.767 0.767
[39] (0.023) [39] (0.027)
Wealth Index 1266 -0.000 1267 0.000 0.997
[39] (0.060) [39] (0.059)
Time to the nearest clinic 1287 28.684 1287 30.243 0.395
(minutes) [39] (1.182) [39] (1.404)
Household size 1287 5.938 1287 6.017 0.550
[39] (0.096) [39] (0.092)
Household members 0-18 1287 2.818 1287 2.927 0.197
years old [39] (0.052) [39] (0.066)
Mother has primary educa- 1284 0.379 1287 0.364 0.660
tion or less [39] (0.023) [39] (0.025)
Father has primary educa- 1067 0.564 1069 0.561 0.936
tion or less [39] (0.024) [39] (0.027)
Present at endline 1287 0.960 1287 0.971 0.254
[39] (0.006) [39] (0.007)
F-test of joint significance (p-value) 0.203

Notes: The values displayed for t- and F-tests are p-values. Standard errors are clustered by community
clinic. ***,**, and * indicate significance at the 1, 5, and 10 percent critical level.
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Table 2: Treatment Impact on Service Provider Training

1) (2) ) (4)
Attended  Received  Received training Received other
training  training on  on child feeding  child-related

on ECD child health and nutrition training
Treatment 0.984*** -0.065** 0.011 -0.011
(0.015) (0.028) (0.008) (0.008)
Adjusted R? 0.960 0.211 0.021 0.119
Control Mean 0.000 0.056 0.989 0.011
Observations 201 200 201 201

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses and clustered by community
clinic. Union (strata) fixed effects are included in all regressions.

Table 3: Treatment Impact on Service Provider Perceptions

How important is it to teach mothers how to/what:

(1) 2) 3) 4) )
Talk with Respond to Play Child Food to
Children Children’s Cues Games Health Feed Children

Treatment 1.536*** 1.528*** 1.643***  0.700* 0.736**
(0.369) (0.362) (0.404) (0.359) (0.350)
Pseudo R? 0.26 0.20 0.27 0.19 0.19
Control Mean 2.484 2.341 2.297 2.593 2.549
Observations 201 201 201 201 201

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses and clustered by community
clinic. Ordered logit regressions run with responses recorded on a 3-point scale where 1 = Neither important
nor unimportant, 2 = Important, and 3 = Very important. Union (strata) fixed effects are included in all
regressions.
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Table 4: Reallocation of Service Provider Time Spent with Households

Number of minutes spent on: Number of topics:
1) (2) (3) (4) ®) © @) )
General  Child  Family Pregnant Number of
ECD  Nutrition Health Planning  EPI Women  Total Topics Discussed
Treatment 3.010"** -0.805*** -0.503**  -0.215 -0.506"*  -0.268 0.714 0.356**
(0.271)  (0.209)  (0.215)  (0.369)  (0.212)  (0.335)  (0.544) (0.138)
Adjusted R? 0.608 0.156 0.094 -0.090 -0.110 0.309 0.276 0.315
Control Mean  0.038 2.25 1.135 2.827 1.692 3423 11365 3.654
Observations 122 122 122 122 122 122 122 122

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses and clustered by community
clinic. Units for dependent variables: minutes per household visit in the last working day. Union (strata)
fixed effects are included in all regressions.
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Table 5: Household-reported health-worker visits and their duration and content

Frequency of FWA /HA visits

in the last 6 months Duration (last visit) Topic discussed in the last visit

1) @) ) ) ®) () @) (®)
At least No of total : Playing  Talking to Child de- = b e Key
- Minutes . ; . velopment messages
once visits with child child books
ard booklet
Treatment 0.074** 0.127 0.342 0.334*** 0.319*** 0.442** 0.422*** 0.253***
(0.034) (0.315) (1.263) (0.068) (0.063) (0.068) (0.068) (0.045)
Adjusted R-squared 0.264 0.254 0.114 0.337 0.322 0.351 0.352 0.283
Endline Control Mean 0.186 0.924 11.550 0.214 0.153 0.013 0.017 0.009
Observations 2486 2486 593 590 590 590 590 586
Effect Size 0.191 0.051 0.052 0.813 0.883 3.877 3.217 2.686

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect sizes are estimated using the endline
control SD. All regressions include union (strata) and endline-survey-month fixed effects, and the following: child’s gender and age in months;
mother’s age, weight, religion, education, and employment status; father’s education and whether the father was present for 6 months or
more in the last year; household composition (single parent household, household size, number of people in the household between 0-18
years old); an asset index; and time to travel to the nearest community clinic (in minutes).



Table 6: Receipt of Materials by Households

Mother/Household received

(1) ) 3) 4) (5) )
Child Household Nature Key Any o
} ) the four
Development  Picture Picture Message SC
Card Book Book Booklet )
materials
Treatment 0.491*** 0.489*** 0.484*** 0.164*** 0.497***
(0.034) (0.035) (0.035) (0.018) (0.035)
Adjusted R?2 0.356 0.355 0.349 0.152 0.364
Control Mean 0.024 0.026 0.026 0.011 0.026
Observations 2479 2479 2479 2479 2479

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect
sizes are estimated using the endline control SD. All regressions include union (strata) and endline-survey-
month fixed effects, and the following: child’s gender and age in months; mother’s age, weight, religion,
education, and employment status; father’s education and whether the father was present for 6 months or
more in the last year; household composition (single parent household, household size, number of people
in the household between 0-18 years old); an asset index; and time to travel to the nearest community clinic
(in minutes).
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Table 7: Intent to Treat Impacts on Primary Outcomes of Interest

Panel A: Cognitive and Language Development

D) ) 3) 4
Cognitive Language Expressive Receptive
composite composite  communication communication
score score scaled score scaled score
Treatment 1.202%** 2.240** 0.308*** 0.477***
(0.384) (0.493) (0.078) (0.101)
Adjusted R-squared 0.211 0.216 0.197 0.185
Endline Control Mean 84.316 88.384 7.681 8.272
Observations 2484 2484 2484 2484
Effect Size 0.168 0.227 0.180 0.240
Panel B: Wolke Behavioral Rating Scales
1 ) 3) 4 ®)
Approach Emotion Activity Cooperation Vocalization
Treatment 0.197*** 0.167** 0.199*** 0.061 0.077
(0.071) (0.073) (0.074) (0.070) (0.081)
Adjusted R-squared 0.232 0.160 0.180 0.130 0.129
Endline Control Mean 4.858 5.163 3.312 5.192 4418
Observations 2485 2485 2485 2485 2485
Effect Size 0.129 0.119 0.138 0.044 0.044

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect
sizes are estimated using the endline control SD. All regressions include the outcome variable at baseline
(except socio-emotional skills in Panel B), union (strata) and endline-survey-month fixed effects, and the
following: child’s gender and age in months; mother’s age, weight, religion, education, and employment
status; father’s education and whether the father was present for 6 months or more in the last year; house-
hold composition (single parent household, household size, number of people in the household between
0-18 years old); an asset index; and time to travel to the nearest community clinic (in minutes).
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Table 8: Intent to Treat Impacts on Anthropometric Outcomes

1) 2) 3) 4 5) b (6)
L o L t
Height Percent Welght Percent Weight eidcen
for-age stunted for-height wasted for-age ~ under-
Z-score Z-Score Z-Score Welght
Treatment -0.024 0.023 0.230***  -0.048"**  0.137***  -0.029*
(0.035) (0.015) (0.042) (0.009) (0.025) (0.014)
Adjusted R-squared 0.457 0.248 0.207 0.049 0.447 0.247
Endline Control Mean -1.848 0.441 -0.867 0.118 -1.644 0.330
Observations 2482 2482 2481 2481 2485 2485
Effect Size -0.022 0.047 0.217 -0.149 0.140 -0.061

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect
sizes are estimated using the endline control SD. All regressions include the outcome variable at baseline,
union (strata) and endline-survey-month fixed effects, and the following: child’s gender and age in months;
mother’s age, weight, religion, education, and employment status; father’s education and whether the
father was present for 6 months or more in the last year; household composition (single parent household,
household size, number of people in the household between 0-18 years old); an asset index; and time to
travel to the nearest community clinic (in minutes).

Table 9: Treatment Spillovers on Siblings

5-7 years old 10-14 years old
(1) (2) €) c 4) )
_ . Completed 2" wItte ot in
Att(;ndllng Att(;ndllng yearsof @ letter of the labor
schoo schoo schooling ~COTrespon- force
dence
Treatment 0.062** 0.010 0.014 0.000 0.015**
(0.027) (0.012) (0.064) (0.031) (0.007)
Adjusted R? 0.187 0.423 0.766 0.475 0.163
Endline Control Mean 0.650 0.942 4.114 0.698 0.981
Observations 749 804 800 804 803
Effect Size 0.130 0.041 0.008 0.000 0.112

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses are clustered by community
clinic. Sample comprises siblings of study children. Effect sizes are estimated using the endline control
SD. All regressions include outcome variable at baseline, union (strata) and endline month fixed effects,
and the following covariates: sibling’s gender, birth order, and age in years; mother’s age, weight, religion,
education, and employment status; father’s education and whether the father was present for 6 months or
more in the last year; household composition (single parent household, household size, number of people
in the household between 0-18 years old); an asset index; and time to travel to the nearest community clinic
(in minutes).
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Table 10: Determinants of Compliance Within Treatment Group

) @)

Months household owned Months household owned at least
Childhood development card one of the four materials
Female child 0.063 0.005
(0.275) (0.023)
Child age -0.078 -0.006
(months) (0.058) (0.005)
Mother age 0.007 -0.001
(years) (0.053) (0.004)
Mother employed -1.342 -0.138*
(0.958) (0.076)
Mother is Muslim 0.383 -0.001
(0.758) (0.060)
Mother’s weight 0.006 0.001
(kg) (0.023) (0.002)
Single parent -0.357 0.000
household (0.655) (0.000)
Father present -0.077 -0.015
6+ months (0.569) (0.042)
Household size 0.134 0.012
(0.155) (0.011)
Household -0.178 -0.008
members 0-18 years old (0.230) (0.017)
Wealth Index -0.070 -0.011
(0.274) (0.019)
Time to the -0.058*** -0.004***
nearest clinic (minutes) (0.016) (0.001)
Mother has -0.119 0.000
primary education or less (0.525) (0.040)
Father has -0.689* -0.042
primary education or less (0.403) (0.030)
Share of HHs treated 0.53 0.53
Adjusted R-squared 0.167 0.171
Observations 1250 1248

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses are clustered by community
clinic. All regressions include union (strata) and endline-month fixed effects.
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Table 11: Dose-response Impacts on Child Development Outcomes

@) @) ®) ©) ) (6) @)

Cognitive ~ Language W?Ight_ Weight-
composite  composite Approach Emotion  Activity heci’gri\ " for-age
score score z-score
Z-score
Months household owned 0.195%** 0.364** 0.032%** 0.027** 0.032%**  0.037*** 0.022%**
Childhood development card (0.060) (0.078) (0.012) (0.012) (0.012) (0.007) (0.004)
Endline Control Mean 84.316 88.384 4.858 5.163 3.312 -0.867 -1.644
Observations 2484 2484 2485 2485 2485 2481 2485
Effect Size (12 months) 0.328 0.443 0.252 0.233 0.269 0.424 0.273
Weak-IV robust F statistic 189.21 188.65 189.51 189.51 189.51 187.87 188.75
C-statistic p-value 0.068 0.010 0.068 0.111 0.033 0.000 0.000

Notes: * p < 0.10, ** p < 0.05, ™* p < 0.01. Standard errors in parentheses are clustered by community
clinic. Effect sizes are estimated using the endline control SD. Two-stage least-squares (2S5LS) regressions
shown. All regressions include outcome variable at baseline, union (strata) and endline-month fixed ef-
fects, and the following: child’s gender and age in months; mother’s age, weight, religion, education, and
employment status; father’s education and whether the father was present for 6 months or more in the last
year; household composition (single parent household, household size, number of people in the household
between 0-18 years old); an asset index; and time to travel to the nearest community clinic (in minutes).

Table 12: Contribution of Mediators to ITT Impacts on Primary Outcomes

(1) (2)
Bayley Wolke
Index Index
Receipt of Any Program Materials 33.5% 0%

Maternal Agency on Child Stimulation 0% 0%

Complementary parental investments
(Mother’s variety of learning activities) 7.5%  14.2%

Complementary NNS Take-up
(Number of growth monitoring check-ups) 0% 0%

Percentage contributions are estimated using the four-step algorithm outlined in Section Statistically in-
significant point estimates with p > 0.1 are set to zero. All regressions include outcome variable at baseline
(excluding the Wolke index in column 2), union (strata) and endline month fixed effects, and the follow-
ing: child’s gender and age in months; mother’s age, weight, religion, education, and employment status;
father’s education and whether the father was present for 6 months or more in the last year; household
composition (single parent household, household size, number of people in the household between 0-18
years old); an asset index; and time to travel to the nearest community clinic (in minutes).
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Table 13: Heterogeneity in Treatment Impacts by Household Characteristics

Panel A: Household Wealth

@ @ () @ @) (6) @)
Cognitive  Language Weight- Weight-
composite  composite Approach Emotion  Activity  for-height for-age
score score Z-score Z-score
Treatment 1.344%** 2.374*** 0.149** 0.148* 0.135* 0.203*** 0.117***
(0.438) (0.550) (0.072) (0.084) (0.075) (0.049) (0.028)
Wealth Index 0.581** 0.922** 0.135%** 0.051 0.030 0.055* 0.080**
(0.241) (0.350) (0.044) (0.052) (0.049) (0.032) (0.031)
TreatmentxWealth -0.064 0.093 -0.126** -0.013 -0.019 -0.107** -0.094**
Index (0.366) (0.492) (0.062) (0.067) (0.069) (0.042) (0.037)
Observations 1965 1965 1965 1965 1965 1938 1965
Panel B: Child Gender
O @ 3 “@ ©) (6) @)
Cognitive ~ Language Weight- Weight-
composite  composite Approach  Emotion  Activity  for-height for-age
score score z-score z-score
Treatment 1.566"** 2.615%** 0.162* 0.188* 0.027 0.2027%** 0.122%**
(0.548) (0.704) (0.093) (0.100) (0.088) (0.066) (0.045)
Female child -0.301 0.188 -0.040 0011 -0.307°*  -0060  -0.175***
(0.387) (0.537) (0.090) (0.076) (0.067) (0.061) (0.053)
Treatment«Female -0.434 -0.515 0.008 -0.078 0.224** 0.030 0.015
child (0.581) (0.715) (0.117) (0.102) (0.105) (0.084) (0.074)
Observations 1965 1965 1965 1965 1965 1938 1965
Panel C: Maternal Education
o @ 3 “@ ©®) (6) @)
Cognitive ~ Language Weight- Weight-
composite  composite Approach Emotion  Activity  for-height for-age
score score Z-score Z-score
Treatment 1.396%** 2.900%** 0.182* 0.188* 0.195** 0.239%** 0.088**
(0.497) (0.729) (0.096) (0.098) (0.090) (0.063) (0.035)
Mother has -1.009** -0.983 -0.164 -0.151 -0.082 0.109 -0.045
primary education or less (0.453) (0.647) (0.101) (0.097) (0.083) (0.067) (0.052)
Treatment+Mother -0.110 -1.344 -0.040 -0.095 -0.143 -0.056 0.104
has primary education or less (0.647) (0.958) (0.135) (0.125) (0.122) (0.090) (0.067)
Observations 1965 1965 1965 1965 1965 1938 1965
Panel D: Paternal Education
@ 2 3 4) (@) (6) @)
Cognitive  Language Weight- Weight-
composite  composite Approach Emotion  Activity for-height for-age
score score Z-score z-score
Treatment 1.408** 3.108*** 0.139 0.166 0.129 0.117* -0.001
(0.550) (0.732) (0.098) (0.102) (0.091) (0.070) (0.047)
Father has -0.660 -0.994 -0.183* -0.118 -0.073 -0.160**  -0.200%**
primary education or less (0.526) (0.684) (0.094) (0.098) (0.090) (0.061) (0.056)
Treatment+Father -0.098 -1.329 0.047 -0.030 0.014 0.178** 0.232%**
has primary education or less (0.682) (0.916) (0.116) (0.122) (0.111) (0.070) (0.060)
Observations 1965 1965 1965 1965 1965 1938 1965

Notes: * p < 0.10, ** p < 0.05, ** p < 0.01. Standard errors in parentheses are clustered by community
clinic. All regressions include outcome variable at baseline (excluding socio-emotional skills i.e., for models
in columns 3-5), union (strata) and endline month fixed effects, and the following: child’s gender and
age in months; mother’s age, weight, religion, education, and employment status; father’s education and
whether the father was present for 6 months or more in the last year; household composition (single parent
household, household size, number of people in the household between 0-18 years old); an asset index; and
time to travel to the nearest community clinic (in minutes).
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Table 14: Heterogeneity in Treatment Impacts by Service Provider Characteristics

Panel A: Service Provider Education

M

@

®G)

4

®)

(6)

@)

Cognitive ~ Language Weight- Weight-
composite  composite Approach Emotion  Activity  for-height  for-age
score score z-score z-score
Treatment 3.077%** 4.102%** 0.224 0.272 0.091 -0.138* -0.020
(0.790) (1.054) (0.201) (0.186) (0.167) (0.072) (0.052)
Above-median Schooling 1.497 1.747 -0.063 -0.009 0.131 -0.234*** -0.023
(0.911) (1.159) (0.185) (0.182) (0.167) (0.076) (0.055)
Treatment * Above-median Schooling -2.115%* -1.627 0.111 0.011 0.306 0.479** 0.245%*
(1.062) (1.332) (0.240) (0.210) (0.230) (0.116) (0.078)
Observations 2421 2421 2422 2422 2422 2418 2422
Panel B: Service Provider Experience
M @ ®G) 4 ®) (6) @)
Cognitive ~ Language Weight- Weight-
composite  composite Approach Emotion  Activity  for-height  for-age
score score z-score z-score
Treatment 0.866 2.987** 0.316**  0.326**  0.453"**  0.355"**  0.251***
(0.882) (0.994) (0.108) (0.123) (0.126) (0.064) (0.041)
Above-median Experience -2.054** -0.347 -0.096 0.202 0.172 0.093 0.024
(0.930) (1.223) (0.164) (0.230) (0.145) (0.106) (0.054)
Treatment * Above-median Experience 0.676 -0.930 -0.184 -0.258* -0.432%**  -0.298**  -0.218"**
(0.947) (1.194) (0.156) (0.150) (0.162) (0.091) (0.055)
Observations 2421 2421 2422 2422 2422 2418 2422

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses are clustered by community
clinic. All regressions include outcome variable at baseline (excluding socio-emotional skills i.e., for mod-
els in columns 3-5), union (strata) and endline month fixed effects, and the following: clinic-level means of
service provider’s age, training (no of topics), and experience in the current union; number of local service
providers surveyed; child’s gender and age in months; mother’s age, weight, religion, education, and em-
ployment status; father’s education and whether the father was present for 6 months or more in the last
year; household composition (single parent household, household size, number of people in the household
between 0-18 years old); an asset index; and time to travel to the nearest community clinic (in minutes).
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Table 15: Intervention Cost Categories

Type of Cost Cost  Per Clinic Per Service Per Child Percentage of

Provider Total

Personnel 45,589 1,169 390 2.45 35.7%

Administration 25,237 647 216 1.35 19.8%

Training 24,534 629 210 1.32 19.2%

Knowledge sharing, 21,312 546 182 1.14 16.7%

incl. program materials

Travel and 10,862 279 93 0.58 8.5%

accommodation

Total 127,534 3,270 1,090 6.84 100%

Notes: All costs are adjusted for inflation to report values in 2014 U.S. dollars.

Table 16: At-scale ECD Studies & Comparison of ITT Impacts

additional $ provided

Study Country Design Intervention Estimated Impact
Attanasio et al. (2022) Colombia N =1,460 ECS with materials, training Cognition: 0.16 SD
T=10months of mothers, monthly nutritional
supplement
Attanasio et al. (2014) Colombia N =1,440 CCT program delivered by Cognition: 0.26 SD,
T =18 months hired community mothers Receptive language: 0.22 SD
Yousafzai et al. (2014) Pakistan N =1,489 Built on Lady Health Worker Cognition: 0.6 SD,
T=24months program, additional $ provided Language: 0.7 SD,
Motor development: 0.5 SD
Sylvia et al. (2020) China N =592 Delivered by Family Planning Infant skill: 0.25 SD
T =6 months Commission cadres
Araujo et al. (2021) Peru N = 4,685 CCT program & delivered by Infant skill: 0.10 SD
T =24 months paid para professionals
Ganimian et al. (2021) India N =4,675 Built on India’s Integrated Executive function: 0.18 SD
T=16 months Child Development Services,
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Figures 1-2 portray the Child Development Card; Figures 3-4 present excerpts from the
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Figure 1: Child Development Card (Page 1)



Figure 2: Child Development Card (Page 2)



Figure 3: Household Picture Book Excerpt



Figure 4: Nature Picture Book Excerpt



Figure 5: Key Message Booklet Excerpt



Figure 6: Home Visit Guidelines for the Service Providers



Figure 7: Clinic Visit Guidelines for the Service Providers



B Multiple Hypothesis Testing Correction for Outcome Indices

Table 1: ITT Effects on Outcome Indices

1) 2) 3)
Bayley Index Wolke Index Anthropometrics Index
Treatment 0.213*** 0.123*** 0.115***
(0.000) (0.008) (0.000)
[0.001] [0.003] [0.001]
Adjusted R2 0.248 0.132 0.452
Observations 2484 2485 2485

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. p-values
are reported in parentheses and sharpened False Discovery Rate (FDR)-adjusted g-values in brackets (An-
derson, 2008). All regressions include the outcome variable at baseline (except Wolke index), union (strata)
and endline-survey-month fixed effects, and the following: child’s gender and age in months; mother’s
age, weight, religion, education, and employment status; father’s education and whether the father was
present for 6 months or more in the last year; household composition (single parent household, household
size, number of people in the household between 0-18 years old); an asset index; and time to travel to the
nearest community clinic (in minutes).



C Double Lasso Regressions

Table 2: Intent to Treat Impacts on Primary Outcomes of Interest (Double Lasso)

Panel A: Cognitive and Language Development

@ 2) ®3) 4)
Cognitive Language Expressive Receptive
composite composite  communication communication
score score scaled score scaled score
Treatment 1.259%** 2.298*** 0.319*** 0.469***
(0.392) (0.506) (0.080) (0.102)
Adjusted R? 0.238 0.250 0.217 0.228
Endline Control Mean 84.316 88.384 7.681 8.272
Observations 2484 2484 2484 2484
Effect Size 0.176 0.233 0.186 0.236
Panel B: Wolke Behavioral Rating Scales
@ 2) ®3) 4 ®)
Approach Emotion Activity Cooperation Vocalization
Treatment 0.170** 0.154** 0.208*** 0.037 0.067
(0.073) (0.073) (0.073) (0.071) (0.081)
Adjusted R? 0.256 0.191 0.193 0.160 0.158
Endline Control Mean 4.858 5.163 3.312 5.192 4418
Observations 2485 2485 2485 2485 2485
Effect Size 0.111 0.110 0.145 0.027 0.038

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Ef-
fect sizes are estimated using the endline control SD. For each regression, we choose controls applying the
double-lasso method, without penalizing the strata fixed effects and outcome measured at baseline (except
for outcomes in Panel B). The set of potential controls comprises the covariates used in the main specifica-
tion as well as an additional 63 variables: all cognitive, language, and anthropometric outcomes; additional
parental and household demographics; child outcomes entailing feeding practices, illness, and healthcare
seeking behavior; parental ECD knowledge and practices; maternal agency and healthcare-seeking behav-
ior; shocks to the household since baseline; and Upazila/sub-district fixed effects.
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Table 3: Intent to Treat Impacts on Anthropometric Outcomes (Double Lasso)

1) ) 3) 4) ) b (6)
- o o t
Height Percent Welght Percent Weight elgen
for-age stunted for-height wasted for-age ~ under-
Z-Score Z-score Z-score Welght
Treatment -0.029 0.021 0.225***  -0.050***  0.137***  -0.038**
(0.035) (0.017) (0.041) (0.009) (0.025) (0.015)
Adjusted R? 0.484 0.344 0.249 0.089 0.502 0.337
Endline Control Mean -1.848 0.441 -0.867 0.118 -1.644 0.330
Observations 2482 2482 2481 2481 2485 2485
Effect Size -0.027 0.043 0.213 -0.154 0.139 -0.081

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Ef-
fect sizes are estimated using the endline control SD. For each regression, we choose controls applying the
double-lasso method, without penalizing the strata fixed effects and outcome measured at baseline. The
set of potential controls comprises the covariates used in the main specification as well as an additional 63
variables: all cognitive, language, and anthropometric outcomes; additional parental and household de-
mographics; child outcomes entailing feeding practices, illness, and healthcare seeking behavior; parental

ECD knowledge and practices; maternal agency and healthcare-seeking behavior; shocks to the household
since baseline; and Upazila/sub-district fixed effects.
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D Mechanisms

Table 4: Intent to Treat Impacts on Mother’s Bargaining Power

No. of decisions taken by mother (alone or jointly with father) in:

1) () 3) 4)
Money (0-4) Food (0-2) Child health (0-2) Child stimulation (0-2)

Treatment 0.149** 0.059** 0.066** 0.108**

(0.068) (0.026) (0.028) (0.041)
Adjusted R2 0.365 0.371 0.228 0.199
Endline Control Mean 2.010 1.533 1.639 1.449
Observations 2486 2486 2486 2486
Effect Size 0.087 0.080 0.092 0.143

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect
sizes are estimated using the endline control SD. All regressions include the outcome variable at baseline,
union (strata) and endline-survey-month fixed effects, and the following: child’s gender and age in months;
mother’s age, weight, religion, education, and employment status; father’s education and whether the
father was present for 6 months or more in the last year; household composition (single parent household,
household size, number of people in the household between 0-18 years old); an asset index; and time to
travel to the nearest community clinic (in minutes).
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Table 5: Intent to Treat Impacts on Stimulation Knowledge and Practices

Knowledge & Practice Indices Variety of learning activities (0-5)
M ) ) (4) )
Variety of
. . play
Stirﬂz)l‘lslt_lon HOME materials
inventory and Mother Father
edge scale .
scale (0-5)  learning
(9-36) o
activities
(0-11)
Treatment -0.169 0.036 0.259** 0.184*** -0.001
(0.198) (0.111) (0.106) (0.068) (0.076)
Adjusted R-squared 0.284 0.431 0.527 0.476 0.324
Endline Control Mean 29.164 2.773 6.484 2.324 0.683
Observations 2454 2486 2486 2486 2486
Effect Size -0.064 0.027 0.094 0.115 -0.001

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect
sizes are estimated using the endline control SD. All regressions include the outcome variable at baseline,
union (strata) and endline-survey-month fixed effects, and the following: child’s gender and age in months;
mother’s age, weight, religion, education, and employment status; father’s education and whether the
father was present for 6 months or more in the last year; household composition (single parent household,
household size, number of people in the household between 0-18 years old); an asset index; and time to
travel to the nearest community clinic (in minutes).

Table 6: Intent to Treat Impacts on NNS Program Take-up

(1) (2)
Had and Number of
showed growth
growth monitoring
development .1 ps
card
Treatment 0.075** 0.250**
(0.030) (0.096)
Adjusted R? 0.118 0.179
Endline Control Mean 0.275 0.664
Observations 2486 2486
Effect Size 0.168 0.206

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect
sizes are estimated using the endline control SD. All regressions include union (strata) and endline-survey-
month fixed effects, and the following: child’s gender and age in months; mother’s age, weight, religion,
education, and employment status; father’s education and whether the father was present for 6 months or
more in the last year; household composition (single parent household, household size, number of people
in the household between 0-18 years old); an asset index; and time to travel to the nearest community clinic
(in minutes).
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Table 7: Intent to Treat Impacts on Dietary Outcomes

1) (2) ) ) ) (6) ) ®) ©) (10)

No of
. . food
Flesh Vitamin
Grains, Milk foods A rich Other . , stoups NO of
roots Legumes (fresh (fish, fruits fruits Khichuri  con- tln}es
q and or poultry Eggs and and (local  sumed  child
tl?]?ers Nuts tinned) or vegeta- vegeta-  dish) (outof  fed yes-
meat) bles bles 7)inthe terday
last 24
hours
Treatment -0.021 0.047 -0.025 0.113* -0.028 -0.095 -0.042  0.030** -0.040 -0.085

(0.207)  (0.106)  (0.031)  (0.067) (0.020) (0.082)  (0.046) (0.012)  (0.043)  (0.098)

Adjusted R-squared 0.153 0.111 0.150 0.109 0.067 0.222 0.093 0.032 0.176 0.318
Endline Control Mean  5.724 0.895 0.468 1.663 0.401 1.109 0.579 0.030 4.083 5.523
Observations 2486 2486 2486 2486 2486 2486 2486 2486 2486 2486
Effect Size -0.013 0.046 -0.034 0.101 -0.048 -0.079 -0.054 0.148 -0.037 -0.066

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect sizes are estimated using the endline
control SD. All regressions include union (strata) and endline-survey-month fixed effects, and the following: child’s gender and age in months;
mother’s age, weight, religion, education, and employment status; father’s education and whether the father was present for 6 months or
more in the last year; household composition (single parent household, household size, number of people in the household between 0-18
years old); an asset index; and time to travel to the nearest community clinic (in minutes).



E Baseline Balance on Service Provider Characteristics

Table 8: Balance on Service Provider Observables at Baseline

@ (2) T-test
Control Treatment P-value
Variable N/[Clusters] Mean/SE N/[Clusters] Mean/SE  (1)-(2)
Years of schooling 90 12.222 100 12.050 0.516
[38] (0.175) [38] (0.199)
Age (in years) 90 36.444 100 34.800 0.246
[38] (1.087) [38] (0.904)
Years of experience as 90 13.167 100 12.405 0.589
health-worker [38] (1.052) [38] (0.935)
Years of experience as 89 11.202 99 10.586 0.612
health-worker in the [38] (0.893) [38] (0.822)
current Union
Important to teach 89 0.933 100 0.950 0.594
mothers: child health [38] (0.024) [38] (0.022)
(%)
Important to teach 89 0.899 100 0.940 0.335
mothers: child feeding [38] (0.033) [38] (0.027)
(%)
Important to teach 89 0.921 99 0.909 0.784
mothers: how to talk [38] (0.030) [38] (0.033)
with children (%)
Important to teach 89 0.798 100 0.810 0.825
mothers: how to re- [38] (0.039) [38] (0.039)
spond to child’s cues
(%)
Important to teach 89 0.719 100 0.770 0.380
mothers: how to play [38] (0.042) [38] (0.039)
games with children
(%)
F-test of joint significance (p-value) 0.524

Notes: The values displayed for t- and F-tests are p-values. Standard errors are clustered by community
clinic. ***, ** and * indicate significance at the 1, 5, and 10 percent critical level. Treatment clinics have,
on average, 0.26 more providers; the difference is not statistically significant at the 10 percent level (p-
value=0.311).
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F Use of Materials by the Treatment Households

Table 9: Use of Program Materials by Recipient Households in Treatment Areas

Used the material conditional on receipt (%)

No of households who received

Type of material the material in treatment areas Any member Mother Father Mother-in-law Others
Child Development Card 648 98 96 29 13 9
Nature/Household Picture Books 651 99 96 31 16 9
Key Message Booklet 231 94 92 25 9 2

Notes: There is a total of 1,250 households in the sample from Treatment areas.
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G Household Visits to Community Clinics

Table 10: Comparing Community Clinic Visit Experiences between Treatment and Control Households

Frequency of community clinic visits in the last 6 months Duration (last visit)

Purpose of the last visit

Topic discussed in the last visit

(©) ) 3)

(O]

)

6)

G 7) N ®) ©) (10) (11) (12) (13) (14)
rowt . .
. Child de- -
At least No of total . . . Sick ... monitor-  Collecting R Playing  Talking to Child de Picture K?Y
- Minutes Sick child P Immunization™ ", velopment . : . velopment messages
once visits sibling ing ECD card with child child books
poster card booklet
checks

Treatment 0.025 -0.019 1.356 -0.025 -0.090*** 0.035 0.012 0.121** 0.783*** 0.450*** 0.477*** 0.424*** 0.391*** 0.301***

(0.042) (0.184) (1.071) (0.046) (0.030) (0.023) (0.036) (0.024) (0.043) (0.050) (0.049) (0.051) (0.052) (0.042)
Adjusted R-squared 0.177 0.195 0.297 0.118 0.072 0.084 0.213 0.122 0.658 0.332 0.351 0.337 0.324 0.260
Endline Control Mean 0.310 0.960 14.870 0.402 0.198 0.089 0.311 0.005 0.159 0.082 0.037 0.024 0.024 0.022
Observations 2486 2485 808 823 823 823 823 822 815 816 816 816 816 798
Effect Size 0.055 -0.010 0.170 -0.052 -0.225 0.124 0.027 1.673 2.140 1.637 2.525 2.778 2.561 2.056

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are clustered by community clinic. Effect sizes are estimated using the endline
control SD. All regressions include union (strata) and endline-survey-month fixed effects, and the following: child’s gender and age in months;
mother’s age, weight, religion, education, and employment status; father’s education and whether the father was present for 6 months or
more in the last year; household composition (single parent household, household size, number of people in the household between 0-18

years old); an asset index; and time to travel to the nearest community clinic (in minutes).
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