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Abstract

Despite significant economic growth, child development outcomes in India remain poor. Using
a large-scale experiment in which randomly-selected mothers receive cash transfers for the first
two years of their child’s life, we examine the relationship between income and child development
in the Indian state of Jharkhand. Treated mothers and children experienced large increases in
nutritional intake, and an index of motor and cognitive skills improved by 0.12SD. However, child
anthropometric indicators improved only in areas with low rates of open defecation. These results
suggest that poor sanitation is a key explanatory factor for the poor translation of increases in
income into child growth in India.
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1 Introduction

India has more malnourished children than any other country in the world, with 36% of Indian
children under 5 stunted as of 2019 (Ministry of Health and Family Welfare, 2022a). It also has
higher rates of malnutrition than many poorer sub-Saharan African countries (Jayachandran and
Pande, 2017). Understanding the reasons for the poor translation of income growth into child
development in India and identifying ways of accelerating this translation are first-order questions
for both research and policy. In particular, it will not be possible to achieve the Sustainable
Development Goal of ending malnutrition by 2030 without accelerating progress in India.

Several explanations have been proposed for the poor translation of gains in mean per-capita
income into child growth in India. These include: (a) gains in mean income may not translate into
income gains for the poor, among whom malnutrition is concentrated; (b) low income-elasticity of
calorie consumption (Deaton and Dréze, 2009); (c) low nutritional value of consumed food as people
may select for taste over nutrition; (d) high intra-household inequality in food allocation (Jayachan-
dran and Pande, 2017); and (e) environmental factors such as poor sanitation (Coffey and Spears,
2017). However, understanding of the relative importance of these channels has been constrained
by the lack of studies that combine exogenous variation in income and detailed measurement of
each intermediate step in the causal chain from income to child development.

This paper contributes evidence to this debate with a large-scale randomized evaluation of a
maternal cash transfer program in the state of Jharkhand—to our knowledge, the first experimental
evaluation of an unconditional cash transfer at comparable scale anywhere in India. The study was
conducted in a sample of 480 public early-childhood care centers (anganwadi centers, or AWCs)
representative of 32 million people. AWCs provide health, nutrition and developmental services to
children and mothers as part of India’s Integrated Child Development Services (ICDS) program.

For our study, AWCs registered pregnant women in their catchment area as eligible for the
program. Half of the AWCs were then randomly selected, and the mothers registered at these
AWCs were issued Rs. 12,000 (USD $170) in monthly installments of Rs. 500 over the course of
two years, starting from birth. The transfer amount was equal to ~10% of mean monthly household
consumption in this setting, and was set so that one year of transfers would be similar to the value of
India’s flagship maternal cash transfer program (Pradhan Mantri Matru Vandana Yojana). These
transfers were accompanied by light-touch messaging encouraging mothers to use the money to
purchase nutritious food for themselves and their children, as is typical of this type of program.

Our primary focus is on child development outcomes measured approximately one year after
the program ended, when children were around three years old. To interpret these effects, we
also examine several intermediate outcomes measured during the course of the intervention. These
include unusually detailed consumption data in which we measure the exact weight or volume of
each ingredient for each item of food consumed in the day prior to the survey and translate this
into precise measures of nutrient intake for targeted household members.

We report three main sets of results. First, transfers significantly increased mother and child

nutritional intake. Total household food expenditure increased by over 15%, and the intended ben-



eficiaries (mothers and target children) consumed at least a proportionate share of this additional
food. Their caloric intake increased by 9% and 14% in the first and second years, respectively.
The quality of their food consumption also improved, as measured by dietary diversity, a nutrient
intake index, and consumption of specific key nutrients such as protein, visible fat, and iron.

Second, nutritional gains were accompanied by improvements in children’s functional devel-
opment across the board. Using the standard Ages and Stages questionnaire to measure age-
appropriate child development tasks (Bricker et al., 1999), we find that the treatment improved
outcomes at age 3 by 0.12 standard deviations (p < 0.01), with significant gains on all of the
cognitive, gross motor skills, and fine motor skills sub-components.

Finally, despite these improvements in diet and functional development, standard measures of
children’s anthropometrics (height- and weight-for age z-scores, or HAZ and WAZ) did not increase
significantly, and our estimates are precise enough to rule out improvements of more than 0.15
standard deviations for each outcome. We find that this puzzle can be explained by accounting for
sanitation. Comparing children living in better versus worse sanitation environments (measured
primarily by neighborhood rates of open defecation), there are positive and significant treatment
effects on anthropometrics only for the former, with this difference itself significant (p = 0.01).
Young children in the top quartile of our sanitation index (i.e. lowest rates of open defecation)
saw significant HAZ and WAZ gains of 0.15 and 0.13 standard deviations, respectively. We also
show that this result cannot be explained by differences in nutritional intake across sanitation
environments or by interactions of the treatment with observable correlates of sanitation.

Our results make several contributions. First, they corroborate and strengthen the argument
that poor sanitation is a key explanatory factor for India’s poor child health outcomes. Building on
work that shows how the level of sanitation affects child health (e.g., Esrey (1996); Checkley et al.
(2004); Fink et al. (2011); Rah et al. (2015); Spears (2020); Cameron et al. (2022)), we demonstrate
an interaction between income and sanitation in the child health production function.! We show
that even when incomes of the poor go up, and all intermediate steps in the causal chain from
income to nutritional intake are met, anthropometric outcomes of young children did not improve
when the sanitation environment was poor. These results highlight the centrality of improving
sanitation to accelerate the translation of income growth into child growth in India.

Second, the key mediating role of sanitation in translating income growth into child growth
helps to situate our results in the global literature on cash transfers to pregnant and nursing
mothers. Several recent studies have found meaningful positive effects of such transfers on child
anthropometrics in other low- and middle-income country settings including Levere et al. (2016)
in Nepal, Field and Maffioli (2021) in Myanmar, and Carneiro et al. (2021) in Nigeria. However,

these are all settings with much lower rates of open defecation (averaging under 20%) than rural

!The technically most rigorous way of demonstrating this interaction would be to run a 2x2 experiment that
randomly varies both sanitation and income. However, we show that this design would likely be infeasible in practice
since it would be highly underpowered to detect interactions under plausible sample sizes (see appendix B). As a
result, our approach of leveraging random variation in income and cross-sectional variation in sanitation is likely to
be the most practically feasible approach for generating evidence on this interaction.



Jharkhand, where the median community has a 35% rate of open defecation, and the rate is 57% in
the 75th percentile community (Ministry of Health and Family Welfare, 2022a). We find positive
effects on child growth in the top quartile of the Jharkhand community-level sanitation distribution
where the open defecation rate is 19% (comparable to the settings in the studies above), but not
in places where it is worse. Our results are thus both consistent with the global literature, and
extend it by demonstrating a key environmental factor that mediates the effect of cash transfers.

Third, the fact that we find gains in mean child cognitive and motor skills but not anthropometrics
highlights the importance of considering a broader set of child development outcomes. Several
studies outside of India have documented encouraging impacts of early-childhood interventions on
these measures of child development (Paxson and Schady, 2010; Macours et al., 2012; Gilligan
and Roy, 2013), while work in India has focused primarily on anthropometrics. Our findings on
cognitive skills suggest that both merit attention, especially in light of the possibility that “brains”
may be more important than “brawn” for children’s futures over time (Pitt et al., 2012).

Finally, our results are directly relevant for policy. India’s policy response to the problem of
stunting has focused on supplemental nutrition programs for children, with policy debates emerging
on whether cash transfers may be more effective (Narayanan and Saha, 2020). However, our findings
suggest that independent of the form of transfers to households, simultaneous investment is needed
in public goods like sanitation. The policy importance of focusing on sanitation is magnified by
the fact that poor households will under-invest in sanitation relative to socially optimal levels due

to both spillovers and fixed costs. We discuss these issues further in the conclusion.

2 Context & intervention

2.1 The ICDS program

The prevalence of stunted and underweight children in India is among the highest in the world,
and “has its origins almost entirely during the first two to three years of life” (World Bank, 2009).
The Indian government created the Integrated Child Development Services (ICDS) program in
1975 to address the health, nutrition and developmental needs of children and mothers. ICDS
services are provided through 1.35 million anganwadi centers (AWCs), where each AWC serves a
catchment area of 500 to 1000 people and is typically staffed by one anganwadi worker (AWW)
and one helper. The AWW oversees the wide range of services provided at the AWC, including
supplementary nutrition programs, community health education, and immunization.

To address nutrition for pregnant women, lactating mothers, and children aged 6 months to 3
years, the status-quo approach in many states has been for AWCs to provide “take-home rations”:
ready-to-eat packets of flour fortified with vitamins and protein. These are substantial, providing
over 15,000 calories and 480 grams of protein each month, often in areas where such nutritionally-
fortified food is otherwise not easily accessible. However, doubts have been raised about the value
of this program—based for example on journalistic accounts of households giving the food to their

animals rather than eating it themselves (Malik, 2016). Reflecting these doubts, India’s central



government has introduced cash transfers as an additional instrument through its Pradhan Mantri
Matru Vandana Yojana (PMMVY) scheme, which was launched in 2017 and provides transfers of
Rs. 5,000 to first-time pregnant and lactating mothers.

How much cash transfers will impact child development is an open question, mirroring open
questions about the translation of income growth into child development in India more generally
(Jayachandran and Pande, 2017). The answer depends (among other things) on the extent to which
households spend additional income on food, the nutritional content of said food, and which house-
hold members consume it. Further, the extent to which both income growth and income-transfer
programs translate into child development may also depend on contextual and environmental fac-

tors mediating the nutrition-development relationship such as genetics and sanitation.

2.2 The cash transfer intervention

Our study is set in the north Indian state of Jharkhand, which was recently ranked as the second
poorest state in the country on a multi-dimensional poverty index (NITI Aayog, 2021). Child de-
velopment outcomes are poor: 39.6% of children are stunted, and 39.4% are underweight (Ministry
of Health and Family Welfare, 2022b). Among women aged 15-49 years, 65.7% are anaemic, and
26.2% are classified as underweight on the Body Mass Index scale (Ibid).

Seeking to reduce these stubbornly high figures, the Government of Jharkhand (GoJH) decided
to test the impact of cash transfers to new mothers. For a period of 3 months, AWWSs in the
480 sampled AWCs informed pregnant women in their catchment areas that they were eligible to
register to receive cash transfers. There were no further ex ante eligibility requirements and no
ex post actions upon which transfers were conditional. To register, women were asked to fill out
a one-page form and supply their bank account information and a photocopy of their personal
identification card. Assistance in registering for bank accounts was provided to women who did not
currently have one, including through organized registration “camps.”

Eligible women were informed that half of AWCs would be selected, and that if their AWC was
selected they would receive monthly cash transfers of Rs. 500 (approximately US$7) for one year.?
The resulting amount (Rs. 6000 annually) was selected to be similar in total to related government
cash transfer programs (PMMVY and Janani Suraksha Yojana). The randomization was done
after registration to ensure that the universe of eligible women who had registered for the program
was comparable across treatment and control groups.

GoJH began issuing transfers in the treatment group approximately four months after the close
of registration. As a result, most beneficiaries began receiving transfers around the time of the

child’s birth, although some children were slightly older or younger.® Transfers were made into the

2 At the start of the project, the government was uncertain whether funding would be available for a second year,
and so only informed potential beneficiaries about one year of transfers at the time of registration. After one year,
the government confirmed funding for another year, and the treatment group was informed that their transfers would
continue for a second year. However, given the large cash amounts involved, the set of registrants would have likely
been the same if the second year had been initially publicized.

3 Appendix Table A.7 test for and finds no heterogeneity in effects with respect to child age at first transfer.



registered woman’s personal bank account and were typically withdrawn through in-person visits
to bank branches (50%) or in-village common service centers (37%).

Transfers were accompanied by messaging encouraging beneficiaries to spend them on nutritious
food for the mother and child. This messaging was delivered at the time of registration through
flyers and verbally by the AWWs, as well as through monthly automated (IVR) calls to treated
individuals. These calls played a recorded message that informed recipients that a transfer had
just been sent to their accounts and also provided suggestions on nutritious types of food that
beneficiaries could purchase with it that were customized to their child’s current age.* Slightly fewer
than half of beneficiaries received calls each month, reflecting poor cellular connectivity in many
areas. Overall, the transfers should be seen as unconditional but “framed,” albeit with much weaker
framing and messaging around behavioral change than in recent studies examining the interaction
of cash transfers and messaging (Levere et al., 2016; Field and Maffioli, 2021); those studies had
at least monthly in-person meetings that provide messaging. This approach to messaging reflects
those studies’ findings that information can matter for the effects of cash transfers, but also the
constraint that a less resource-intensive approach is needed for feasible implementation at scale in
settings of weak state capacity.

Implementing cash transfers in this context posed many challenges. Transfers were often system-
atically delayed by government fiscal processes, arriving more than one month late several times.?
Such delays are common in Indian government transfer programs, so these ITT effects are the
appropriate ones for policy evaluation here.

For logistical reasons the government implemented the project in two phases. In five districts,
registration began in October 2017 and transfers in March 2018. In the other three districts, these
occurred approximately six months later. We pool both phases for analysis since procedures were
the same and we do not observe significant differences in estimated treatment effects on primary

outcomes. Figure A.1 provides a full timeline of project activities.

3 Experimental design & methods

Our design and methods follow a set of registered pre-analysis plans: one for data from year 1, one
for data from year 2, and one that updated the analysis plans to account for how the COVID-19
pandemic shifted data collection.® This was part of a larger experiment that included an additional

480 AWCs allocated to two other treatment arms (receiving a year of transfers during either the

“Both the flyers and verbal information from AWWs were also delivered to the control group, so the only messaging
difference was through the automated calls. We later present evidence that the calls were relatively ineffective and
do not independently explain the observed treatment effects.

5The April, May, June and July 2019 transfers were delayed until June 12, June 25th, August 1st and August
29th, respectively. November and December 2019 transfers were delayed until February 11 and February 20 of 2020.
March and April 2020 transfers were delayed until April 21 and May 28 of 2020 as a result of COVID-19. In addition,
approximately one-tenth of the sample experienced idiosyncratic delays beyond those described above at least once
due to problems with their bank account or documentation. These issues likely would not have been resolved without
the intervention of JPAL staff, highlighting the demands that even a relatively simple transfer can place on over-taxed
state capacity.

5See https://www.socialscienceregistry.org/trials/2899



first or second year of the child’s life). This paper focuses on the two year treatment arm, while

analysis of the other two arms is available in a separate report (Weaver et al., 2023).7

3.1 Experimental design

The study population was selected so as to be as close as possible to a representative sample of
pregnant mothers in Jharkhand. We randomly selected 8 of the 24 districts of the state, although
two districts were excluded from sampling since they already had a cash transfer program targeted at
mothers. Within each district, AWCs are grouped into “sectors” of approximately 30 geographically
proximate AWCs. Our sampling procedure first selected a random sample of sectors in each district,
and then sampled six AWCs per sector for inclusion in the study. We sampled 10 sectors (60
AWCs) per district for a total of 480 AWCs in the experimental sample. The sample is broadly
representative of Jharkhand: when these sectors are compared to the rest of the state on 26 variables
from the 2011 census, there is only one statistically significant difference at the 5% level.

We randomly assigned half of the AWCs to receive two years of cash transfers and half to not
receive any transfers, corresponding to 240 treatment and 240 control AWCs with approximately
1200 women in each group. The randomization was stratified by sector (with three AWCs each
per sector into treatment and control groups), and further stratified within sectors based on the
number of registrations in the AWC. Figure A.2 shows the geographical distribution of treatment
and control AWCs. Compliance with the randomization was high, with no women in control AWCs
and nearly all women in treatment AWCs receiving transfers.

Table A.1 tests for balance on a pre-registered set of characteristics, grouped into three broad
categories: household-level characteristics, number of women who registered at the AWC, and
characteristics of the respondents’ village as measured by the 2011 census of India. There was no
baseline survey since the target children had not yet been born, so we test household characteristics
that are invariant over the study period. We focus on characteristics that may be relevant to the
implementation of the program, such as poverty, sanitation environment, and difficulty of travel to
pick up cash transfers from the bank. Across the 12 tests, none of the differences between treatment
and control are statistically significant at the 5% level and the joint p-value is equal to 0.80. As
a result, we can be confident that observed differences between outcomes in treatment and control
can be attributed to the cash transfers rather than pre-existing differences. Table A.2 also finds no

differential attrition across treatment and control groups in any round of the survey.

3.2 Data collection

We gathered multiple rounds of survey data over the three years after the start of transfers (Figure

A.1 provides a timeline), with the data collection instrument changing across rounds to reflect the

"During the periods of cash transfer receipt, the effect of the treatment on nutritional intake and other intermediate
outcomes was similar in all three treatment arms. However, we only detect consistent effects on anthropometric and
functional development outcomes in the two year treatment arm. This is likely because the longer treatment period
generated a larger treatment effect that we are better powered to detect than any correspondingly smaller effects in
the one year arms.



relevant stage of child development. We surveyed the mother who registered for the transfers, and
collected anthropometric measurements of the mother, child, and other children in the household.

In the first year, we conducted a survey after 11 months of transfers (endline 1). The household
component of these surveys measured spending on food; nutritional intake for the mother, child, and
household; child morbidity and mortality; and maternal health knowledge, stress and depression,
and empowerment. To measure nutritional intake, enumerators asked respondents about each meal
eaten the previous day. For every dish prepared at home, the enumerator recorded the ingredients
used and the exact weight or volume of each ingredient (see Appendix C for details).® By combining
these intensive measurements with data on the nutritional content of each ingredient from the Indian
Food Consumption Database (Longvah et al., 2017), we derive precise measures of calories, protein,
and micronutrients (e.g., iron) consumed. The enumerator also measured the quantity of the final
dish consumed by the mother and child, meaning that we can measure nutritional intake for those
two household members as well as per capita consumption of the rest of the household (by dividing
the remaining consumption by the remaining household members).

In the second year, we conducted an endline survey after 23 months of transfers to measure the
same outcomes as in year 1 as well as the cognitive/motor development of the child and weight-for-
age of one randomly selected sibling under age 10 (if any). The outbreak of the COVID-19 pandemic
in March 2020 caused the suspension of field operations after 613 surveys had been completed in
three districts. We then collected data over the phone for households that had not been reached
in-person. Instead of the more intensive method based on measuring ingredients, the phone survey
instrument asked whether the household had consumed particular food items in the previous day;
based on this, we can measure maternal and child dietary diversity (whether they had consumed
foods from different categories) in the phone data, but not calories or micro-nutrients consumed.
We also were not able to measure anthropometrics, maternal stress, or depression over the phone.”

From September to November 2021, we conducted a final round of in-person data collection in
all eight study districts during a period of low COVID-19 prevalence in Jharkhand (less than 0.1
daily cases per 100,000). Since this was approximately 1.5 years after the last transfer in five of
the districts and a year after the last transfer in three districts, these data measure the longer
run effect of receiving the cash transfers. This survey measured height and weight for the target
child, mother, and up to three randomly selected siblings under 10 years of age,'? the neighborhood
sanitary environment (e.g., prevalence of open defecation), and child cognitive and motor skills.

We use these data to investigate each link of the causal chain between income increases and child
development. We examine impacts on pre-specified measures of household spending, quantity and
quality of food consumption, and intrahousehold food consumption during the period when house-
holds were still receiving transfers (using the year 1 field survey and year 2 phone and field surveys).

In interpreting these results, we also discuss measures of child morbidity, maternal outcomes, beliefs

8For food consumed away from home, we use estimates on the average nutritional content of those items.

9Table A.3 examines how likelihood of contact over the phone varies with respondent characteristics (as measured
in the year 1 survey). 62% of households were contacted for at least one year 2 phone survey.

10T his random sample accounted for 95.9% of all siblings in this age range.



and health-seeking behavior, and interaction with government services.

Ultimately, we are interested in seeing whether changes along these links in the causal chain
manifest in longer run physical and cognitive development of the child at age 3. For anthropometric
measures of physical development, we measured height using stadiometers and weight using SECA-
876 scales, the standard scale in the nutrition literature. We focus on child weight-for-age (WAZ)
and height-for-age (HAZ), standardized into z-scores using growth charts from the World Health
Organization. These anthropometric measures are important measures of child development and
have been shown to predict later economic productivity (Currie and Vogl, 2013).

We measure child cognitive and motor skills development in year 3 using questions from the
Ages and Stages Questionnaire (ASQ) (Doyle, 2020). This questionnaire asks mothers a series of
questions about their child’s ability to perform tasks across five categories — communication, gross
motor, fine motor, problem solving, and personal-social (e.g., “can your child count to 107”, “can
your child unbutton one or more button on their own?”). Each question is assigned a maximum of
ten points — with ten points for a response of ”yes,” five for ”sometimes”, and zero for "no/never”
— and these are summed for our measure of non-anthropometric child development.

For clarity, Table A.4 summarizes the outcomes of interest, and when they were collected. Our
main analysis of these outcomes focuses on data from year 1 and year 3, as the much smaller sample
in the year 2 field data significantly reduces statistical power. Fortunately, there is a very high
correlation between anthropometric outcomes in year 2 and year 3 (e.g., a correlation of 0.845 for
weight-for-age among children measured in both rounds), so year 3 is likely a good approximation
of what happened in year 2 as well as of interest in its own right. We also report results with respect
to three pre-registered dimensions of heterogeneity—child birth order and gender (Behrman, 1988;
Jayachandran and Kuziemko, 2011; Barcellos et al., 2014), which we specified we would report
regardless of the results, and sanitation environment (Coffey and Spears, 2017), which we specified

we would report if it meaningfully affected our interpretation of the other results.!

3.3 Analytical methods

We estimate the effects of receiving transfers for two years using the following specification:
Yras = Bo + Btreatment, + ds + €nas (1)

where h indexes households, a indexes AWCs, s indexes sectors. In this specification 3 is an
outcome measured in year t, treatment is a dummy variable indicating whether the AWC was
assigned to the treatment arm, and ¢ represents sector-level fixed effects.!? Given high rates of

compliance with the experimental assignment, we focus on ITT estimates. Standard errors are

11Gee tables A.5, A.6, A.7, A.8, A.9, and A.10.

12While additional control variables are not necessary given random assignment, the PAP proposed including
controls selected using the post-double-selection approach of Belloni et al. (2014). In practice, enough observations are
missing for these characteristics that gains would be more than offset by losses in sample size and representativeness.
We therefore prefer results estimated without controls, but results are similar either way (Table A.11).



clustered at the AWC level, the level at which treatment was assigned.

4 Results

4.1 Effects on food consumption and nutrition

We first examine the extent to which an exogenous increase in income translates into spending on
food and other categories. We apply the inverse hyperbolic sine (IHS) transformation to spending
amounts, as there are some observations of zero (e.g. the household didn’t go to the market over the
recall period). For food expenditure, column 1 of Table 1 finds substantial and significant increases
in both year 1 (15 IHS points) and year 2 (21 IHS points), which roughly correspond to 15% and
21% increases. We do not see corresponding increases in reported “sin good” expenditure in either
year (column 4), although the number of observations is lower in year 2 since we did not measure
this in the phone survey. For non-food expenditure (column 7), which we observe only in year 2,
the estimated increase (19 IHS points) is similar to that for food expenditure (21 IHS points), and
we cannot reject equality between the two (p = 0.83). The data are consistent, in other words,
with homothetic preferences within the range of expenditures induced by the experiment (at this
broad level of disaggregation).!3

This result is important in light of widely-discussed expenditure trends documented for example
by Deaton and Dreze (2009), who show that real per capita food expenditure in India was essentially
flat from the 1987-88 round to the 2004-5 round of the NSS even as overall expenditure increased
substantially. As they point out, this puzzling fact must surely be part of the explanation for
the (equally puzzling) fact that caloric consumption fell over the same period. However, without
well-identified estimates of the causal effect of income on food expenditure, it has been difficult to
separate out preference-based explanations from other time-varying factors, such as a reduction in
caloric requirements—which in turn could reflect factors like a reduction in physical labor intensive
jobs or a reduction in disease burden. Our results provide the first experimental evidence that we
are aware of that, all else equal, poor Indian households have a meaningfully positive elasticity of
spending on food with respect to income—albeit with the important caveats that the income was
accompanied by messaging encouraging this and transfers were made to the mother’s bank account,
which may increase the likelihood of usage for maternal and child nutrition (Field et al., 2021).

At the same time, not all of the incremental spending was on food. This may be acceptable or
even desirable according to standard notions of welfare, but a policy-maker narrowly focused on
nutrition might see it as a “tax” on the intervention. Quantitatively, a proportionate increase in

both food and non-food spending (as we see in year 2) implies that that 36% of increased spending

13Chen and Roth (2023) note challenges in interpreting outcomes transformed using THS. We follow their recom-
mendation and also report results along both extensive and intensive margins in the remaining table columns (Table
1, columns 2, 3, 5, 6, 8 and 9). Effects are mostly on the intensive margin for food spending, consistent with 97% of
households reporting non-zero food spending in each round. Results are unchanged for sin good spending, and we
lack power to decompose effects for non-food spending, which exhibits more dispersion and noise than food spending.



was on food (i.e. the control mean share). In year 1, we do not observe non-food spending!# so we
can gauge the marginal propensity to spend on food only from impacts on the levels (rather than
IHS) of spending, which we estimate relatively imprecisely due to the significant dispersion in that
measure. That said, this yields a reasonably similar point estimate that 25% of the transfer was
spent on food, with a 95% confidence interval of [—21%, 72%)] (Table 1). Using either estimate, it
is clear that a meaningful share of the transfers were not spent on food, but non-food spending
might also contribute to the overall goal of child development. For example, despite being no more
likely to fall ill (Table 2, column 6), treated households were substantially more likely to visit a
formal medical provider (Table 2, column 5), indicating that their children may be better cared for
in cases of illness.

Table 3 shows that the increased food expenditure translated into improvements in nutrition,
both overall and for the targeted household members (mothers and infants).!> Beginning with
caloric intake, increases are somewhat larger for targeted members (9% in year 1 and 14% in year
2; Table 3, column 1) than non-targeted members (8% in year 1 and 2% in year 2; Table 3, column
2; this difference is marginally significant in year 2 (p = 0.10), suggesting that caloric gains may
have been slightly higher for targeted members.'6

Along with quantity, dietary quality also increased for targeted household members. For both
mothers and children, we use a standard dietary diversity score from 0-7 measuring the number
of distinct dietary groups from which they consumed food (Ruel, 2003; Arimond and Ruel, 2004).
These diversity scores increased for both mothers and targeted children in both years. We also
document significant increases in an index of mothers’ consumption of key nutrients in both years
(Table 3, column 6), where this index is an average of what fraction of their recommended daily
consumption of each nutrient (e.g. protein, visible fat, and iron) that they actually consume.'” The
increases are economically large: for example, in year 2, there is a 0.21SD increase in child dietary
diversity, a 0.21SD increase in maternal dietary diversity score, and a 0.33SD increase in maternal
nutrient score.'®

Overall, transfers caused mothers and young children to consume more nutritious food. At the

14This is due to a coding error in the year 1 survey instrument that caused this section to be dropped and was not
caught until the survey was completed.

15Tn year 1, we can measure nutritional outcomes for all households. In year 2, we can only measure caloric intake
and the micro-nutrient intake for the 596 households for which an in-person survey was completed. For the other
outcomes, we supplement the in-person data with phone data on whether the individual had consumed particular
items over the last day, which allows measurement of dietary diversity and minimum meal frequency.

8 Targeted children do not see gains in terms of minimum meal frequency in either year, but gains in total con-
sumption at each meal appear to compensate for this. The latter analysis likely also suffers from ceiling effects given
the control group base rate has increased to 91% by year 2 as families shift to solid foods.

17"Table A.12 presents effects on individual index components since some studies show that nutrients such as iron
and protein matters more for cognitive outcomes than others (Roberts et al., 2022; Ip et al., 2017).

18 These quality improvements could potentially reflect a mix of the cash transfers themselves and of the accompany-
ing behavioral change messaging. To test the importance of the messaging, we examine whether there is heterogeneity
in the treatment effect with respect to whether the mother listed a mobile number when registering for the program
(which is balanced across treatment and control), as those who did not list a number did not receive the IVR messages.
Table A.15 finds that across a variety of nutrition outcomes, treatment effects are no stronger when the respondent
received the IVR messaging, indicating this messaging is unlikely to explain the treatment effects.
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same time, a meaningful share of the transfers was—as one would expect—spent on non-food items,
or on food for other household members. These facts underscore the point that cash transfers may be
a relatively blunt policy instrument for addressing specific nutritional deficiencies (and conversely,
that a comprehensive analysis of the welfare benefits of the transfers would need to account for the
value of non-food spending).

Before turning to impacts on downstream child development, we also examine whether the in-
tervention impacted take-up of AWC services other than transfers. One concern a priori was that
the income effect of receiving cash transfers may reduce the interest of the household in other ser-
vices at the AWC. On the other hand, transfers could crowd in utilization of services. There were
no mechanical reasons to expect this—mothers were not required to make additional AWC visits
to collect transfers, for example—but treated mothers might visit the AWC in order to check on
whether transfers had been sent.!?

In practice, we see some evidence of crowd-in of AWC services. The mean total number of
services received in year 1 increased by 0.23, or 4.6% of the control mean (Table 2, Column 2).
The specific services for which we see significant increases were obtaining iron or calcium tablets,
obtaining nutrition information, and obtaining vaccine shots (Table A.13). In year 2, the estimate
is statistically insignificant, but we are underpowered given the much smaller sample size; the
standard errors are so large that we could not reject a point estimate of the magnitude observed
in year 1. This increased engagement with the AWC likely explains the modestly higher levels of
nutritional knowledge in the treatment group (Table 2, Column 1), given that there are no effects of
the IVR messaging (Table A.15). On net, these results imply that any measured impacts on child
development are upper bounds on the pure income effect of transfers themselves, but the bounds
are likely tight since effects on AWC service take-up are modest.?? From the point of view of local
policy-makers, who generally wanted to encourage engagement with the ICDS system, they are

positive results.

4.2 Effects on child development

For targeted children, we see significant gains on an index of child development milestones after
three years based on the Ages and Stages Questionnaire. The estimated treatment effect on the
overall index of third-year child development is 3.5 points (p < 0.01) (Table 4, Column 5). This is

equivalent to 19.5% of the difference between children in the poorest and wealthiest quartiles within

19Table 2 also finds evidence of improvements in maternal empowerment in year 1 (and statistically insignificant
decreases in maternal depression). This could be another channel leading to more spending on nutrition, but we
would not necessarily expect it to independently affect child development.

20To estimate bounds, we first estimate the cross-sectional relationship between AWC service uptake and each
nutrition outcome in Table 3 to get an upper bound on the causal effect of these services on the outcome. We then
multiply this by the estimated effect of the treatment on AWC services (0.15) to get an upper bound on how much of
the effect of the treatment on the outcome is through AWC services. We also do this for the other channels in Table 2
(nutritional knowledge, maternal empowerment and depression) and sum them to bound the combined importance
of alternative channels. Across the six nutritional outcomes, these alternative channels explain an average of 5.7%
of the overall treatment effect, suggesting that the income effect of transfers (or other unobservable channels) drives
most of the observed effects.
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the control group (as measured by an assets index) or a 0.12 standard deviation increase. Examining
the underlying components of the index, the overall gain reflects increases in both measures of
cognition such as the child’s ability to say their own name and count to 10 (Table A.14, Panel B)
and in measures of motor skills such as the ability to serve themselves food, hold a pen correctly,
draw a basic figure, and fold paper (Table A.14, Panel A) (Schonhaut et al., 2013; Macours et
al., 2012).2! Based on these impacts across a broad range of functional capacities, it appears that
gains in nutritional intake for mothers and children did indeed translate into accelerated child
development.?? Our findings are therefore consistent with experimental studies in other contexts
that have found positive links between cash transfers in early childhood and cognitive development
(Paxson and Schady, 2010; Macours et al., 2012; Gilligan and Roy, 2013; Barham et al., 2013).

However, for anthropometric measures of child development, estimated treatment effects are
positive but mostly not significantly different from zero. Columns 1 and 3 of Table 4 report
insignificant effects on HAZ and WAZ in years 1 and 3.22 This basic picture does not change if
we focus instead on thresholds for being stunted or underweight (Columns 2 and 4); there is a
reduction in the probability of being underweight in Year 1, but the result does not persist to Year
3.

As an aside, we do see a significant mean effect on some anthropometric outcomes for the siblings
of targeted children (a secondary outcome in our pre-analysis plan). Sibling WAZ, increased by
0.11c in year 3 (p < 0.05), and by a similar 0.130 in year 2 (insignificant, likely due to the much
smaller sample size in year 2) (Table A.16). We also find a large 10 percentage point decline in
the likelihood of the sibling being moderately underweight (p < 0.05) in year 2. We only collected
sibling height in year 3, and estimated effects on HAZ are positive (at 0.070), but not precise enough
to rule out zero or that they are significantly different from the WAZ effects. These findings are
consistent with the fact that food consumption and nutritional value of foods improved for other
household members in addition to the mother and targeted child. It also underscores the point
that, regardless of labelling, households have substantial freedom in how to spend the extra income.

How do these results fit into the landscape of related work? Three recent studies which eval-
uate broadly comparable interventions of cash transfers targeted to mothers and children do find
significant mean effects on child anthropometrics: Ahmed et al. (2019) in Bangladesh, Carneiro
et al. (2021) in Nigeria, and Field and Maffioli (2021) in Myanmar.2* To benchmark our year

2IMeasuring these outcomes separately also addresses the concerns that the estimates may reflect experimenter
demand effects, where treatment parents overstate their children’s performance on these tasks. If so, we would
expect a more uniform inflation across questions or perhaps more inflation for less objective questions. Instead, we
can reject equivalence of estimates across outcomes in table A.14, and observe effects on highly objective questions
such as ability to say their name or count to 5.

22We cannot reject the null of no impact on our index of second-year child development (Table A.17). However,
this index has fewer questions and was collected from a smaller sample primarily over the phone, so that analysis
is likely underpowered. The year 2 and year 3 questions are almost completely different; each is tailored to try to
capture age-appropriate measures of functioning, and so they have only one question in common.

23Table A.17 finds similar results in year 2, but we are underpowered to detect effects due to the smaller sample.

24We focus on these studies, which target children in the first few years of life when cash transfers are thought to
have particularly strong potential, rather than other studies that target slightly older children (e.g., Fernald et al.
(2008); Paxson and Schady (2010); Macours et al. (2012)) or outcomes at birth (e.g., Amarante et al. (2016)).
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1, 2, and 3 HAZ and WAZ estimates against theirs, we normalize estimated effects by the total
amount of money transferred (in PPP adjusted dollars) as of the time the outcome was measured
(though these amounts happen to be fairly similar across studies). With just one exception (the
impact after one year in Carneiro et al. (2021)), the resulting point estimates all lie within a 95%
confidence interval of our year 3 estimate, and similarly our estimate lies within the 95% confidence
intervals for all other estimates (Figure A.4). In this statistical sense, that implies there is nothing
unusual about our estimates. Yet the confidence intervals are wide, implying that the data are
also consistent with the conjecture that there are economic or biological factors that could make
these settings meaningfully different. To better assess this idea we turn next to examining one fac-
tor in particular that differs substantially across these study locations and could play a mediating

role—namely, sanitation.

4.3 The mediating role of sanitation

Recent work has highlighted the role of poor sanitation in child development. Medical research
shows that a poor sanitation environment can result in diminished physical development through
factors such as malabsorption of nutrients due to intestinal disease, loss of nutrients due to diarrhea,
and energy expended in fighting disease (e.g. Checkley et al. (2008); Petri et al. (2008); Lin et al.
(2013)). Spears (2020) shows that sanitation environment explains a large fraction of international
differences in child stunting, and that the higher prevalence of open defecation in India can account
for much or all of the excess stunting in India relative to Africa. Among others, Hammer and Spears
(2016) show that an intervention conducted to improve sanitation in villages in Maharashtra had
large effects on child HAZ scores, consistent with work examining these links in India and some
(but not all) other contexts (e.g. Bleakley (2007); Cameron et al. (2019, 2022)).

Consistent with this literature, there is a tight link between poor sanitation and child development
outcomes in our sample. As a summary measure of sanitation environment, we construct a principal
components index from 8 variables such as whether the household or their neighbors use a toilet.?’
The index is closely linked to neighborhood-level open defecation — the R? of a regression of the
index on neighbor usage of toilets is 0.7 and results are similar if we use open defecation directly
rather than the index (Table A.18) — where the neighborhood is likely the right level for thinking
about effects of sanitation (Geruso and Spears, 2018). For ease of interpretation, we construct
a percentile-based index of the sanitation distribution, where a value of zero is equal to the best
sanitation environment (lowest incidence of open defecation) and one is the worst. In the control

group, moving from the best to worst index value is associated with a 0.33¢ reduction in WAZ and

25The full set of variables are the presence of either (i) observable feces, (ii) wastewater or (iii) an open sewage ditch
around the house; (iv) presence of a hand washing station or (v) hand washing soap in the household; the fraction
of the household’s neighbors who (vi) own or (vii) use a toilet; and (viii) whether the respondent uses a toilet. Since
there was no baseline survey, these are measured after the start of the treatment. However, the sanitation index is
not related to treatment status (column (5) of table A.2), so it is still econometrically valid to analyze heterogeneity
with respect to it. We prefer the principal components approach to other types of indices (e.g. equal weighting)
because these variables reflect underlying sanitation environment to different extents, and the PCA weights at least
partially account for this.
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a 0.450 reduction in HAZ, even after conditioning on household food expenditures.

The area we study rates very poorly in terms of sanitation environment. Figure A.3 visualizes
sanitation environment in Jharkhand in terms of open defecation, where the solid curve indicates
the distribution of the open defecation rate across villages in Jharkhand as per the fifth round of
the National Family Health Survey (2019-2020). In the median community, an estimated 35% of
households practice open defecation. In other contexts with recent experimental work studying
similar case transfer programs (colored lines), rates of open defecation are similar to or below
even the 25th percentile community in Jharkhand. A poor sanitation environment may not only
directly harm child development, but also mute the beneficial effects of income increases on child
development. For example, frequent bouts of diarrheal disease transmitted via open defection could
cause loss of the additional nutritional intake induced by transfers.

Table 5 tests whether the treatment interacts with the sanitation environment faced by the
household on our primary outcomes. We estimate the effect of the treatment at multiple points
in the sanitation distribution, ranging from the 10th percentile to the 90th percentile. For all
four of the main anthropometric outcomes (weight-for-age, height-for-age, stunting, and being
underweight), the effect of the cash transfers is statistically significant in the 10th percentile of
the“poor sanitation” index, and three of the four are statistically significant at the 25th percentile.
Furthermore, we can reject equality of the treatment effect across the sanitation distribution (joint
p = 0.01 across all five outcomes), and observe that the linear interaction of the sanitation index
with treatment is statistically significant at the 5% level for two of the outcomes, and of similar
magnitude for the other two outcomes. The effect sizes are meaningful—a 0.15SD and 0.13SD
increase in HAZ and WAZ for communities at the 25th percentile of the sanitation index—and
comparable to experimental estimates for cash transfer programs of a similar value in other contexts.

We do not observe statistically significant heterogeneity with respect to sanitation for the child
development index (p = 0.439): transfers have a significant effect throughout the distribution of
sanitation (Column 5). It may be that anthropometric gains for young children are more sensitive to
health shocks from a poor sanitation environment than cognitive skills, though Spears and Lamba
(2016) finds sanitation directly affects child cognitive development.

We also do not find evidence of heterogeneity for the anthropometric outcomes of older siblings
though there is evidence of positive average effects, as discussed above (Table A.16). This is in fact
what one might expect given evidence to date on age differentials in the effects of poor sanitation:
the loss of nutrients from diarrhea—which is strongly positively correlated with the prevalence of
open defecation in other data sets (Lin et al., 2013)—has been shown to be more costly for the
physical growth of younger children (Nasrin et al., 2023).

This heterogeneity also helps explain why we do not find significant average effects of the cash
transfers on anthropometrics despite finding similar effects on nutritional intake to other recent
experimental studies that do find anthropometric gains. Figure A.3 shows that rates of open
defecation were considerably lower in those studies (e.g., Field and Maffioli (2021) in Myanmar,
Carneiro et al. (2021) in Nigeria, Levere et al. (2016) in the hill regions of Nepal, Fernald et al.
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(2008) in Mexico): this ranges from 13.8% in Myanmar to 24.0% in Nepal, equal to about the
30th percentile in our sample.?® Restricting to areas of our study that are comparable to those
areas in terms of open defecation, the point estimates are quite similar, consistent with sanitation
environment being an important mediator of the nutrition-anthropometric relationship.?”

There are two main nuances involved in interpreting this heterogeneity. First, it could also
reflect differences in the effect of treatment on nutritional intake across sanitation environments,
such as if the income elasticity of food consumption is higher in better sanitation areas. However,
sanitation does not lead to differential effects of the treatment on food expenditure, maternal or
child consumption, or other related outcomes (Table A.19).

Second, sanitation may of course proxy for other things correlated with it. This would make
no difference for the policy question of where to target cash transfers in order to promote child
development, as that is simply a prediction problem. But it matters for inferences about what
complementary interventions are most likely to amplify the effects of cash transfers. To explore
this issue, we replace our sanitation index with its residual after regressing it on a set of seven

observable variables selected using LASSO for their ability to predict the index.?®

Results using
this residualized regressor (Table A.20) are similar to the original ones, and in some cases actually
larger. It is of course possible that unobserved correlates of sanitation drive (a part of) the effect, but
this seems less plausible given how little things change when we remove the influence of observables.
The results thus appear most consistent with the idea that the same nutritional intake does less
for child growth in less sanitary places.

The ideal design for experimentally testing if interactions are significant would be a fully saturated
experimental design with a cash transfer arm, a sanitation intervention arm, and an arm receiving
both. However, this would need a very large sample in order to be statistically well-powered to
detect interactions (Muralidharan et al., 2023). Calculations in Appendix B, based on our data as
well as estimated coefficients from other studies of sanitation interventions, imply that a design with
80% power would require at least 6,000 clusters (see in particular Figure B.1). This is an order of
magnitude larger than any similar field experiments with which we are familiar, and over 12 times
larger than our current study. It seems unlikely that such a study will be feasible in the foreseeable
future, and so our approach may be the most practicable way of demonstrating complementarities

between income and sanitation in reducing child stunting.

26We calculate open defecation rates using the round of the Demographic and Health Survey for the country that
was closest to the time of the study, subsetting to approximate the sub-national regions studied.

2"This finding also argues against the role of genetics in the high rates of stunting among Indian children as posited
by Panagariya (2013), consistent with work showing that the height of young children born in England to Indian
migrants is similar to that of the children of native English (Alacevich and Tarozzi, 2017).

28These variables are selected from a larger list of fourteen variables using LASSO. The selected variables are:
indicators for whether the household head is Muslim, Christian, below the poverty line, or a member of a scheduled
caste or tribe, respondent education level, household size, and for child gender.
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5 Conclusion

The slow translation of income growth into reductions in child stunting in India has been a puzzle
for both research and policy. It has also contributed to skepticism regarding the effectiveness of
income transfers to poor households as a policy instrument for improving child development (Khera,
2014). Reasons for skepticism include concerns that expansion of household budget sets may not
necessarily translate into more spending on food, that households cannot access or would not select
nutritious food, or that intra-household dynamics of resource allocation may limit the benefits for
mothers and young children.

Our results suggest that such concerns may be overstated, as the experimentally induced increases
in income in our setting successfully improved nutritional intake of mothers and children. One
caveat is that the elasticity of nutritional intake with respect to income we estimate in our study
may be somewhat higher than that of other types of income increases due to the transfer going
into the bank account of the female head of household and the associated light-touch messaging.
However, both features are common in targeted income transfer programs. Most of them prefer
to transfer funds to women, and programs targeting child welfare are often accompanied by some
framing or messaging. Thus, our estimates are directly relevant to policy debates on the food
consumption and nutrition impacts of maternal income transfer programs, and are also informative
about the likely effects of income growth in general.?

We find that these nutritional improvements also led to large gains in cognitive and motor skills
of targeted children. To the extent that non-anthropometric forms of child development may be as
or more predictive of later economic productivity in an economy that rewards cognitive functioning
more than physical strength (Pitt et al., 2012), these are encouraging results for policies focused
on income growth or cash transfers. Further, we do not observe interactions with sanitation for
these outcomes, suggesting that income growth in India may have produced gains in child human
development beyond those measured in anthropometrics. However, additional research is needed
to investigate the long-run persistence of gains observed at age 3, and their significance for adult
economic outcomes.

In contrast, we observe that the nutritional gains only translate into effects on the more commonly-
used anthropometric measures of child development when sanitation is relatively good. Previous
work has shown a negative relationship between levels of sanitation and child anthropometrics
(Hammer and Spears, 2016; Gertler et al., 2015), but this paper extends that result by demonstrat-
ing that income and sanitation are complements in production of child physical development.

These results are directly relevant for policy in India, where efforts to reduce child stunting have
focused on programs to improve feeding of children in poor households. Policy debates in recent
years have revolved around the form that such targeted redistribution should take—especially
around cash versus in-kind programs. Our results indicate that even if child nutritional intake

is significantly improved (through either cash or kind transfers), the impacts on stunting may be

29YWe also find that the treatment effect of messaging was limited in this study (Table A.15), increasing the likelihood
that our estimates generalize to other forms of income growth.
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limited in settings of poor sanitation. They suggest that a more effective approach would be to
identify the areas with the highest levels of stunting (which are correlated with both poverty and
open defecation), and prioritize programs to improve both sanitation and feeding of poor children in
a coordinated way. Paying attention to coordination may be especially important because sanitation
and child feeding programs are implemented by different government departments.

The case for policy focus on sanitation to accelerate the translation of income growth into re-
ductions in child stunting is magnified by the fact that poor households are likely to under-invest
in sanitation relative to socially optimal levels as their income grows. Income growth will lead
households to consume both additional food and improve sanitation. However, the latter will grow
slower than socially optimal both because individually rational households may not account for the
positive spillovers across households from reduced open defecation, and because of the considerable
fixed costs of constructing toilets of a high-enough quality to effectively sequester fecal matter.3°
Both spillovers and fixed costs (or indivisibility of capital goods) are classic ideas in development
economics for explaining under-investment in items that have positive social net present value (Mur-
phy et al., 1989). Our results validate the policy push of the Government of India under the recent
Swachh Bharat campaign, which has boosted sanitation coverage. But they also highlight that
continued and sustained efforts to reduce open defecation further are likely needed to accelerate

the translation of India’s income gains into gains in child development.

30The most cost-effective option in these settings is a twin-pit toilet, which costs at least Rs. 12,000, over two
months of household consumption in our setting.
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Table 4: Child Development Outcomes

Cognitive
HAZ Stunted ~ WAZ  Underweight and motor
skills
(1) (2) (3) (4) (5)
Panel A: Year 1 Outcomes
Treatment 0.005 —0.002 0.002 —0.04**
(0.05) (0.02) (0.04) (0.02)
Control Mean -1.47 0.31 -1.67 0.4
Observations 2,355 2,355 2,355 2,355
Panel B: Year 38 Outcomes
Treatment 0.06 0.003 0.04 -0.02 3.50™**
(0.05) (0.02) (0.04) (0.02) (1.20)
Control Mean -0.88 0.19 -1.2 0.23 85.9
Observations 2,124 2,124 2,165 2,165 2,164

The unit of analysis is the child. HAZ and WAZ denote the child’s height-
for-age and weight-for-age z-scores, respectively. Children with WAZ and
HAZ of less than -2 are classified as moderately stunted and underweight
respectively. For details on the construction of the cognitive and motor
skills index, see Appendix C. Standard errors are in parentheses and
clustered at the AWC-level. *p < .10, p < .05,** p < .01.
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A Appendix: Additional Exhibits

Table A.1: Balance Tests

Control  Treatment  p-value

Outcome (1) (2) (3)
Time Invariant Household Characteristics
Respondent’s Education (Years) 7.05 7.19 0.15
Scheduled Caste or Tribe 0.59 0.59 0.95
Birth Order 2.19 2.13 0.1
AW C-level Characteristics
Complete Registrations 7.66 7.48 0.61
Village-level Characteristics (2011 Census)
% Households Living in Poor Condition Houses 0.62 0.64 0.57
% Households with a Toilet 0.08 0.08 0.56
Area of Village (Hectares) 478.33 403.77 0.3
Distance from All-Weather Road (km) 0.58 0.48 0.19
Distance from Nearest Bank (km) 1.90 2.04 0.35
Distance from Regular Market / Mandi (km) 1.88 1.88 0.81
% Scheduled Caste or Tribe (2011) 0.42 0.39 0.18
Village Population 1938.75 1863.12 0.56
Number of AWCs 240 240
Joint F'-test 0.8

This table presents balance tests for key outcomes across the treatment and control
group. Columns 1-2 present means for each outcome by treatment group. Column
3 shows p-values for balance tests of each outcome across treatment groups. The
final row corresponds to a joint F-test conducted using a seemingly unrelated
regression framework. Standard errors are in parentheses and clustered at the
AWC-level. *p < .10, p < .05,"* p < .01.
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Table A.2: Survey Completion

Year 1 Year 2 Year 3

Endline Endline Phone Endline Insanitation

(1) (2) (3) (4) (5)

Treatment 0.00 —-0.01 —0.00 0.01 —0.00
(0.01) (0.01) (0.01) (0.02) (0.01)

Control Mean 0.78 0.20 0.62 0.72 0.37

Observations 2956 2956 2956 2956 2166

Columns (1) to (4) of this table presents estimates for the relation-
ship between treatment and probability of survey completion across
each of this study’s survey waves. Column (5) regresses our sanita-
tion index on the treatment indicator to see whether sanitation is
related to treatment status. Regressions include sector and AWC
fixed effects. *p < .10,"* p < .05, p < .01
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Table A.3: Likelihood of Year 2 Phone Contact by Year 1 Characteristics

Reached Over Phone

Respondent Education (Years) 0.004
(0.003)
Scheduled Caste or Tribe —0.04
(0.03)
Birth Order 0.01
(0.01)
Completed Registration 0.001
(0.004)
Husband Education (Years) 0.01%*
(0.004)
Rural —0.05
(0.08)
Hindu —0.004
(0.05)
Christian 0.16
(0.10)
Aadivaasi —0.03
(0.06)
Child Female 0.05**
(0.02)
Age at First Transfer (Months) 0.01
(0.01)
Below the Poverty Line —0.05
(0.03)
Household Size 0.01
(0.004)
Bank Distance (Kilometers) —0.002
(0.001)
Uses Toilet 0.05*
(0.03)
Observations 1,550

This table examines how likelihood of completing a
phone survey during year 2 is related to respondent
characteristics (as measured during earlier surveys).
Standard errors are in parentheses and clustered at the
AWC-level. This only includes people with whom we
did not conduct a year 2 field survey. *p < .10,**p <
.05,**p < .01.
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Table A.5: Child Development Outcomes: Heterogeneity by Gender

Cognitive
HAZ Stunted WAZ Underweight  and motor
skills
(1) (2) (3) (4) (5)
Panel A: Year 1 Outcomes
Treatment 0.04 0.004 0.05 —0.04
(0.07) (0.03) (0.06) (0.03)
Treatment x Female —0.05 —0.02 —0.09 —0.01
(0.10) (0.04) (0.09) (0.04)
Control Mean —1.47 0.31 —1.67 04
Observations 2,355 2,355 2,355 2,355
Panel B: Year 3 Outcomes
Treatment 0.11 0.02 0.06 —0.02 2.07
(0.08) (0.02) (0.06) (0.02) (1.57)
Treatment x Female —0.09 —0.03 —0.05 —0.004 2.99
(0.11) (0.03) (0.09) (0.03) (2.47)
Control Mean —0.88 0.19 —-1.2 0.23 85.9
Observations 2,124 2,124 2,165 2,165 2,164

Panel C: Year 3 Outcomes (Sibling)

Treatment 0.05 —0.01 0.13 —0.01
(0.09) (0.02) (0.08) (0.03)
Treatment x Female 0.04 —0.01 —0.05 0.02
(0.14) (0.04) (0.12) (0.04)
Control Mean —-0.9 0.17 —1.49 0.29
Observations 2,046 2,046 2,138 2,138

This table follows the pre-analysis plan and tests for heterogeneity in treatment
effects on child development outcomes related to the gender of the targeted child.
The unit of analysis is the child. WAZ and HAZ denote the child’s weight-for-age
and height-for-age z-scores, respectively. Regressions estimated are fully saturated,
with gender dummies excluded for brevity. Children with WAZ and HAZ of less than
minus two are classified as moderately underweight and stunted, respectively. For
details on the construction of the cognitive and motor skills index, see Appendix C.
Standard errors are in parentheses and clustered at the AWC-level. *p < .10, p <
.05,* p < .01.

32



Table A.6: Child Development Outcomes: Heterogeneity by Birth Order

Cognitive
HAZ Stunted WAZ Underweight  and motor
skills
(1) (2) (3) (4) (5)
Panel A: Year 1 Outcomes
Treatment —0.04 0.01 —0.05 —0.03
(0.06) (0.03) (0.06) (0.02)
Treatment x Birth Order 0.04 —0.01 0.04 —0.01
(0.04) (0.02) (0.03) (0.01)
Control Mean —1.47 0.31 —1.67 0.4
Observations 2,355 2,355 2,355 2,355
Panel B: Year 3 Outcomes
Treatment —0.03 0.01 —0.01 —0.01 3.27*
(0.08) (0.02) (0.06) (0.02) (1.61)
Treatment x Birth Order 0.07 —0.005 0.04 —0.01 0.16
(0.05) (0.02) (0.04) (0.02) (1.01)
Control Mean —0.88 0.19 —-1.2 0.23 85.9
Observations 2,065 2,065 2,105 2,105 2,104
Panel C: Year 3 Outcomes (Sibling)
Treatment 0.03 —0.01 0.04 0.001
(0.12) (0.04) (0.10) (0.04)
Treatment x Birth Order 0.02 —0.003 0.04 —0.004
(0.06) (0.02) (0.05) (0.02)
Control Mean —-0.9 0.17 —1.49 0.29
Observations 1,996 1,996 2,086 2,086

This table follows the pre-analysis plan and tests for heterogeneity in treatment effects on
child development outcomes related to child birth order. The unit of analysis is the child.
WAZ and HAZ denote the child’s weight-for-age and height-for-age z-scores, respectively.
Regressions estimated are fully saturated, with birth order excluded for brevity. Children
with WAZ and HAZ of less than minus two are classified as moderately underweight and
stunted, respectively. For details on the construction of the cognitive and motor skills
index, see Appendix C. Standard errors are in parentheses and clustered at the AWC-

level. *p < .10,"* p < .05,"** p < .01.
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Table A.7: Child Development Outcomes: Heterogeneity by Age at First Transfer (Months)

Cognitive
HAZ Stunted WAZ Underweight  and motor
skills
(1) (2) (3) (4) (5)
Panel A: Year 1 Outcomes
Treatment —0.01 0.01 —0.02 —0.03
(0.05) (0.02) (0.04) (0.02)
Treatment x Age 0.004 —0.01 0.03 —0.01
(0.03) (0.01) (0.02) (0.01)
Control Mean —1.47 0.31 -1.67 0.4
Observations 2,355 2,355 2,355 2,355
Panel B: Year 8 Outcomes
Treatment 0.06 —0.01 0.02 —0.02 2.94**
(0.07) (0.02) (0.05) (0.02) (1.40)
Treatment x Age —0.002 0.004 0.004 0.001 0.23
(0.01) (0.003) (0.01) (0.003) (0.22)
Control Mean —0.88 0.19 —-1.2 0.23 85.9
Observations 2,065 2,065 2,105 2,105 2,104

This table follows the pre-analysis plan and tests for heterogeneity in treatment
effects on child development outcomes related to child age at the time of the first
transfer. The unit of analysis is the child. WAZ and HAZ denote the child’s weight-
for-age and height-for-age z-scores, respectively. Regressions estimated are fully
saturated, with age at first transfer excluded for brevity. Children with WAZ and
HAZ of less than minus two are classified as moderately underweight and stunted,
respectively. For details on the construction of the cognitive and motor skills index,
see Appendix C. Standard errors are in parentheses and clustered at the AWC-level.
0 < .10, p < .05, p < .01.
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Table A.11: Child Development Outcomes with LASSO Controls

Cognitive
HAZ Stunted WAZ Underweight and motor
skills

(1) (2) (3) (4) (5)

Panel A: Year 1 Outcomes

Treatment 0.001 —0.001 —0.01 —0.03*
(0.04) (0.02) (0.04) (0.02)

Control Mean —1.47 0.31 —1.67 0.4

Observations 2,269 2,041 2,041 2,269

Panel B: Year 8 Outcomes

Treatment 0.06 0.002 0.04 —0.02 3.05%*
(0.05) (0.02) (0.04) (0.02) (1.08)

Control Mean —0.88 0.19 —1.2 0.23 85.9

Observations 1,937 1,965 1,974 2,012 1,974

This table adds controls selected via LASSO to Table 4. This reduces the
number of observations relative to Table 4 due to missing values for some of
the selected variables. The unit of analysis is the child. WAZ and HAZ denote
the child’s weight-for-age and height-for-age z-scores, respectively. Regressions
estimated are fully saturated, with age at first transfer excluded for brevity.
Children with WAZ and HAZ of less than minus two are classified as moder-
ately underweight and stunted, respectively. For details on the construction
of the cognitive and motor skills index, see Appendix C. Standard errors are
in parentheses and clustered at the AWC-level. *p < .10,** p < .05, p < .01.
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Table A.12: Nutrients Index Components (Macro-Nutrients)

Iron Protein Visible Fat Calcium
(1) (2) (3) (4)

Panel A: Year 1 Outcomes

Treatment 0.05%** 0.04*** 0.02%** 0.004
(0.01) (0.01) (0.01) (0.01)

Control Mean 0.41 0.67 0.17 0.18

Observations 2,360 2,360 2,360 2,360

Panel B: Year 2 Outcomes

Treatment 0.07*** 0.07*** 0.04*** 0.003
(0.02) (0.02) (0.01) (0.02)

Control Mean 0.38 0.68 0.17 0.24

Observations 603 603 603 603

This table reports the effect of the treatment on individual macro-
nutrients. The unit of analysis is the mother. Outcome variables
correspond to the percent of daily value consumed for each macro-
nutrient used in the construction of the nutrients index (see Table 3).
Observations in Year 2 correspond to only the subset of respondents
who were sampled in the field. Standard errors are in parentheses
and clustered at the AWC-level. *p < .10,** p < .05,"** p < .01.

39



10T > d G0 > d 0T > d, "SUWN[0D 0M) ISIY S]] I0] JoMO[ 9IR SIUTNI0D UOTIRAIISYO 91} ‘}Nsol ® sy -orwepued GT-PIa0d o[} 0} NP awl) Jey) e Wy}
I9JO 10U PIP SOV 0ouls AoaIns ouotd g Ieok o) SULIMP S[ROW Payj00d 107 I0 s[oords-a1d Jnoqe yse j0u pIp am ‘¢ [pued uj ‘Aoueuderd SuLmp Jesiof
10 PIIYD I9Y I0J SUOIJRZIUNUIWI 9ATODI 09 DAY U3 POIISIA PIYD 97 I9YIOYM O SI9Jol ,UOIIRUIIICA, ‘A[[RUL] ‘DAY 197 WOIJ 959} POAIIIDI ISJOUT oY)
199U M O} SI9JX  SUOIJRI dWOY-YR], ‘DAY 9} A POISISITUIUIPR SIIIAIOS [00UDS-01d POATEddI PIIYD 8} I8YIOYM 09 SI9Jol  [00TDISALJ,, ‘UOIIRIDR] pUv
AoueuFerd SuLMp 0m) I91e] 9} ‘S9OIAISS 10 SWOI 9SAY] PIATeal (PIIYD 197 PUR) ISYIOW Y3 IoYIoym 07 IJal  UOIIRULIOJUI UOTILIINU,, pue ‘ s19[qe)
wniored/uodr,  ‘s[ealllt payo0d 10H, ‘DAY U} e painsesw JUYSem pue JYSOY 110y} PrY P[IYD oY) ISyleym 0} sIiojol  Jusweinses]y, -swerdord Io
S9OIAISS JUSUINLIBAOS 19Y)0 10J dn uSIs 01 DAY S,0UO0 SUIIISIA 0} SI9JAI  SOUWIAYDS JUSWIIOAOY),, “UOIRIIPSUL SUTULIOMSP SATIAI 0 P[IYD 187 YOO IS0
oY) Ioy)oYMm O} SI9JPI  SUIULIOMO(], IeoA DB SedIAIeS DA\Y snolrea dn oye) jer) sjuepuodser jo uorprodoid oy Ioj sejewl)se sjuasald o[qe) SIyJ,

990°T 990°T 990°T 990°T 990°T 990°T 990°T 098¢ 986 SUOTYAIIS(()
€0 ¢80 92°0 9¢°0 1€°0 150 160 Al L€°0 TedT\ (013100
(€0°0) (z0°0) (£0°0) (£0°0) (€0°0) (€0°0) (€0°0) (¥0°0) ¥0°0)
¥00°0— €0°0 €0'0— G000°0— 46070 w200 €00°0— €00 €0°0 JUOUIYRDL],
SQULODIN() & ADIL  1oUDJ
Asd 02eC 62E°C 12T 92¢C 62E°C GTL'C 02€'c 622°C SUOTRATIOS( ()
29°0 88°0 €L0 650 g0 L0 Zro €e0 €0 wedJAl [0TYUO))
(z00) (10°0) (100) (20°0) (z00) (20°0) (z00) (z00) (¢00)
wx90°0 100°0 z00'0— F0°0 26070 200 #9070 €00°0— 10°0— JueTIYRAI],
%QEDUHEQ N L@m\w T‘ Nm\E@Q
(6) (8) (L) (9) () %) (€) (2) (1)
SouIaDS suorjer sje[qe) UOTJRULIOJUT  JUSTISINSRITU S[eawr
UOT)RUIIIRA SUILIOMd (] [ooyosaig
JUSWILIDAOY)  QWIOY-OYR], wmioed /uody UOT)LIJNN IMOIE) Pas00d J0H

$001A108 DMV JO d)1-03eL, €TV 9L

40



T0° > d 460" > A, 0T > dy "[PAST-DANY U3 8 POI93SI pue
sosoyjueted Ul oIk SIOLI® PIRPUR)S ‘XopUI JuowIdO[oAdD PIIYD oY) ULIOJ 0} PojedoIsde ole SoINSeoU 9SO, "UOIIOR POISI] o) SOOP PIIYD 9y} JI )] PUR ‘SOOD SOWIoWOS
PO 973 JT G ‘19AD J0U SOOP PIIYD oY} JI () ON[eA SULNR) SOOTPUL dIR SOWO0IIN() “ADAINS ¢ ILdA 9} Ul POINSLOUL dIR SOUWIOIINO PUR ‘PIIYD 91} ST SISATRUR d1[} JO J1UN O T,

€91°¢ ¥91°C €91°c 291 191°C SUOTJRAISS( )
20'C LT°0 €69 i €00~ RO [0IIUO))
(61°0) (90°0) (81°0) (81°0) (20°0)
€70 0170 €0 60°0 w2070 JUSUIYRIL],
SIS LOJOPY QUL 1) [UDF
(e1) (e1) (11) (01) (6)
zaded ploy I3y o1seq £[9901100 So)0[0 NR—
© meIp uad ' proy II97} uojnqun o
ued pryd 100U UI ]
ued PryD ued Prry) ued Py
791 €91°c %91'c ¥91°C 791°C 791°c SUOTIRAIOS] )
60°6 179 LLT 9¢'8 €9’ €0°0— URQTN [0IYUO0))
(11°0) (81°0) (81°0) (€1°0) (c1°0) (z0°0)
GT°0 +5x09°0 1T°0— LT0 11°0 500 USRI,
S]11YS LOJOJA SSOLE) g 1PUDJ
(81) (1) (91) (1) #1) (1)
- 1999 poor eq req Qméﬁm Xoput S[S
[OU) USNLIQ  SOAJOSUWIAN) OAISS e 2red ® oIy n yrem 103011 S50
uwed PrIyD ued Py ued PIIy) ued PIIyD ued Py B
€91° 791 791 791 ¥91°C ¥91°C 791°C ¥91°C €91°c SUOTIRAIOS] )
€0°0— 79°¢ 79°0 18T 8G'G ¥20 Al 768 9L RO\ [0IYUO))
(61°0) (60°0) (L1°0) (61°0) (L0°0) (0z°0) (¥1°0) (g1°0) (20'0)
710 FT0 080 wxCF 0 c00— ¢z'0 80°0 0870 8070 JUOUIIBILT,
§9UL00IN() d0Iuboy) (Y jpuDg
(6) (8) (L) (9) () %) (g) (2) (1)
SI0[0D 01 000 01 100D 01 000 Jo9Mm 9T} JO age[[Ia SI9T0 JO QUIRU UMO opul
Arewrtid owreu omgp aH omgp pH w%oa + . Aep oy} (102 I9Y) AJIJUSPI  souwreu oY) Aes Ity Aes oAl Mmmm
wed Py P P P ued prIgd ) pgd wed Py wed Py HIEOD

syueuoduwo)) xopul Juetudo[eAd(] PIIYD F1'V 2[qR],

41



Table A.15: Heterogeneity by Reporting of Mobile Phone Number Conditional on Assets

Nutritional Dietary Dietary .
. . . . Nutrient
knowledge diversity diversity index
index (child) (mother)
(1) (2) (3) (4)
Panel A: Year 1 Outcomes
Treatment 0.19*** 0.22%** 0.09*** 0.11%*
(0.07) (0.05) (0.03) (0.03)
Treatment x Mobile Number | Assets —0.13 0.20* —0.05 0.04
(0.13) (0.12) (0.05) (0.06)
Control Mean 3.42 1.59 2.78 0.19
Observations 2,158 2,158 2,158 2,158
Panel B: Year 2 Outcomes
Treatment 0.33*** 0.27** 0.24*** 0.18***
(0.12) (0.06) (0.05) (0.05)
Treatment x Mobile Number | Assets —0.21 0.14 0.04 0.01
(0.26) (0.12) (0.10) (0.11)
Control Mean 3.57 3.4 3.35 0.22
Observations 559 1,327 1,327 553

This table investigates whether the treatment has heterogeneous effects based on whether the
mother registers a mobile phone number, meaning that that she is able to receive IVR calls with
messaging on nutrition. The unit of analysis is the child or mother, and is indicated in the first row
of the table. Mobile number refers to whether the respondent reported a mobile phone number in
initial surveys. The interaction variable corresponds to residuals from a regression of mobile phone
on an asset index. Regressions estimated are fully saturated, with dummy the interaction variable
excluded for brevity. Standard errors are in parentheses and clustered at the AWC-level. In panel
B, columns (1) and (4) use only field survey data, while columns (2) and (3) combine field and
phone survey data. *p < .10,** p < .05,"** p < .01.
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Table A.16: Sibling Anthropometrics and Interactions with the Sanitation Environment

HAZ Stunted WAZ Underweight
(1) (2) (3) (4)
Panel A: Year 2 Outcomes
Treatment 0.13 —0.10**
(0.10) (0.04)
Control Mean —1.45 0.32
Observations 440 440
Panel B: Year 3 Outcomes
Treatment 0.07 —-0.01 0.11** —0.002
(0.06) (0.02) (0.05) (0.02)
Control Mean -0.9 0.17 —1.49 0.29
Observations 2,046 2,046 2,138 2,138

Panel C: Implied Effects by Percentile of Poor Sanitation Index

10% —0.02 0.02 0.11 0.02
25% 0 0.02 0.11 0.02
50% 0.07 0 0.1 0
75% 0.13 —0.02 0.09 —0.02
90% 0.18 —0.03 0.08 —0.04
Joint p-value 0.73
Test of Equality: p-value 0.29 0.3 0.86 0.29

Panel D: Underlying Parameter Estimates

Treatment —0.04 0.03 0.11 0.03
(0.13) (0.03) (0.11) (0.04)
Poor Sanitation Index —0.31 0.09 —0.17 0.03
(0.22) (0.06) (0.17) (0.07)
Treatment x Poor Sanitation Index 0.30 —0.09 —0.04 —0.10
(0.30) (0.08) (0.23) (0.09)
Control Mean —0.86 0.16 —1.46 0.28
Observations 1382 1382 1456 1456

This table tests for treatment effects on sibling anthropometrics as well as for heterogeneity
in treatment effects related to nutrition. In the year 2 endline survey, we randomly selected
one sibling under the age of 10 and measured their weight and height. In the year 3 endline
survey, we randomly selected up to three of the focal child’s siblings under the age of 10
and measured their height /weight. WAZ and HAZ denote the child’s weight-for-age and
height-for-age z-score. Children with weight-for-height and height-for-age z-scores of less
than minus two are classified as moderately wasted and stunted, respectively. Standard
errors are in parentheses and clustered at the AWC-level. *p < .10,** p < .05,"** p < .01.
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Table A.17: Child Development Outcomes (Year 2)

Cognitive
HAZ Stunted WAZ Underweight  and motor
skills
(1) (2) (3) (4) (5)
Treatment —0.10 0.03 0.02 —0.02 0.06
(0.09) (0.03) (0.08) (0.04) (0.76)
Control Mean —1.92 0.48 —1.91 0.46 63.4
Observations 607 607 607 607 1,094

This table examines outcomes collected in year 2, when our field survey
was interrupted by the COVID-19 pandemic. As a result of this disruption,
sample sizes and power are significantly lower than the year 1 or year 3
analysis. Columns (1) to (4) use data from the field survey only, while
column (5) also includes data from a phone survey. The unit of analysis
is the child. WAZ and HAZ denote the child’s weight-for-age and height-
for-age z-scores, respectively. Children with WAZ and HAZ of less than
minus two are classified as moderately underweight and stunted, respectively.
For details on the construction of the cognitive and motor skills index, see
Appendix C. Standard errors are in parentheses and clustered at the AWC-
level. *p < .10, p < .05, p < .0L.

44



10" > 444,60 > 4, 0T > d, TPAS-DMV o)
1€ paIo)sn[d pue sesoyjualed ul ale Siolld prepuels ') xipuaddy 09s ‘Xopul S[[INS I0j0W PUR SATHUZ0D oY)
JO UOIJOTLIISUOD 9} UO S[IeIdP 10 ‘A[PAI}00dSal ‘Pojun)s pue JYSomMISpun A[9JeIoPOUW Se POYISSe[D oIe OMm}
SnuIw uey) SO JO ZVH PUR ZVA UMM USIP[IY)) “A[oA1)oodsol ‘S9100S-Z 98e-I0J-SIoY pur 293e-I0J-Som
S,PIIYD o) 910U0p ZVH PUR Z YA\ ‘SO[(RLIRA UOIJR)IURS [[€ URY} IoY)el UOIIeIdJop Uodo 03 poje[ol A[100IIp
so[qeLres ATUO JOo Xopul ue je SUROO[ Ul G 9[qR) WO SIOPIP 9[qe) SIYJ, "PIYO Y} SI SISA[RUR JO JIUN O],

791¢ g91% ¢91¢ 44K qke SUOILAIIS( ()
68 €20 c1— 61°0 88'0— WA\ [0IYUO))
(e7€) (50°0) (z1°0) (50°0) (21°0)
96'T 80°0 LT 0— «IT°0 ¢ 0— Xopu] uoedRJa(] wed() X JuauyeaL],
(69°2) (#0°0) (01°0) (¥0°0) (c1°0)
wx9L 8T — ¢00°0 10— c0'0— <0G 0— xopuy uoresdfo(] uodQ
(c2°1) (20°0) (90°0) (20°0) (60°0)
€6°C +G0°0— «GT°0 J00— «ST°0 JUDUIYEIL],
SOIDWIISH 4IJPWDIDJ busfijuopuy) g 19UDJ
200 anpea-d qurop
860 ST°0 G0°0 700 T onea-d :Ayenby Jo 997,
(G €00 T'0— £90°0 G0°0— %06
wxx¥ 0 €0°0— €0°0 10°0 %SL
«xxGE€°E c0'0— ¢0°0 0 80°0 %08
W8T F00— #6170 €0°0— FT°0 %S
89°C £G0°0— «SGT°0 70'0— 910 %0T
U g fiq sp0offny poydwiy 1y ppuvg
(9) () (€) (¢) (1)
N@UQM
QQQEQOE\/@U aﬂmﬁwgmwﬁﬁb N<.>> .@@aﬂﬁaw N<m
PO

(uoryenejo uad()) JUSWIUOIIAUG UOIIRITURG T[IIM SUOI}DRINU] T O[qR],

45



10" > @ 4i'G0" > 4, 0T > dy TPAST-DAY 93 38 POIojsup
pue sesoyjuored Ul 9@ SIOLID PIRPUR]S "UOIJRUIIORA PUR ‘SUOTIRI 9WIOY-0e) ‘UOTJRULIOJUI [RUOILIINU ‘S)9[R]) TWINII[RD/UOIL ‘S[RIUT POYO0D 107 ‘JUOIINSBIUI
[1MOI3 ‘SODDS JUSTIUIIAOS ‘SUTTLIOMIP ‘TOOTDS-0 :)AY [8O0] 1Y} WOIJ PAAISIDI JUaPU0dsal o1} ey} SUIMO[[0] o) JO IOQUINT dY} 0 SPUOdSOLIIOD POATIIAI
SOOIAIOS [PRMURSUY “OIISLIDJORIRYD SUIPUOdSOIIOD 91} JO 99130D Y31 © 15033Ns e} uopuodsal o) Aq palomsue sUOI)sonb Jo Ioquinu oy} 03 puodsorIod S9dIpul
(g-0) yuewremodure pue (9-()) 93Po[MOUY [RUOIILIINU B, 'S[(RI9TAA pUR SN IoYl0 (L) ‘so[qrie8ea pue sy oLl y-ururelia (9) ‘s33s (g) ‘spooj ysey ()
‘sjonpoad A1rep (g) ‘synu pue sewn3a[ (g) ‘stoqny pue ‘sjool ‘sureid (1) :quepuodsal oy A pawnsuod alem Jer) sdnois Arejerp SUIMO[[o] o) JO IoquUINU o1} s
pauyap St (L-() 9100s A)1S10AIp ATl "urejoid Jo sedamos pue sdnoid pooj [Yjog ssoIde AJoLrea saImsesw (()g-()) 9I09s £)olIe) "UOIRULIOJSURI) dUIS J1[0qIad Ay
9SIOAUT e 0) Pajaafqns st oIpuadxa POOJ [BI0], ‘[9AJ] [ENPIAIPUI oY) J@ ©Iep T A [HIM PISIoW pue vjep ¢X SUISN PAJONIISUOD ST Xopul ) J UOTIRIIUeS OT[ ],
"TA JO gd Pue T Ul SAGAINS POy WOI} SUOIRAISSqO Jo o[dures pajood e 03 puodserIod SowoIN() "PIOYISNOY 10 ‘PIIYD ‘ISYIOU ST} IS ST SISATRUR JO JIun
O], "JUOUWIUOIIATD UOIJRIIURS O} 0} Pajr[el (dIM)Ipuadxe ‘UONLIINU ¢'3'0) SOUI0IINO 9JRIPAULIONIT U0 SJ00JJ0 JUIOUIIRI) Ul A101U0J0I10)07 10] §150) d[(e) SI T,

980¢ G60¢ 980¢ 9802 9902 G60¢ 460¢ SUOIRAISqO)
€€'c a0'g ev'e 691 LT'8L91 €7°9681 ge'8 WeSTl 013100
(¥20) (€70) (82°0) (ez0) (6€102) (60°651) (12°0)
ST°0— €6°0— 8T°0 LT0— GcL0E— VL8— 020 XopuJ UOlejiueg I00d X JUsUIRaL],
(81°0) (€€0) (0z°0) (L10) (€6°291) (91781) (91°0)
«6€°0 6¢°0 #8570~ w690 19771 68°8LT wex &V 0 Xopu] uoryeues I100d
(01°0) (61°0) (e10) (01°0) (9228) (ve'99) (80°0)
91’0 #6€°0 80°0 #96°0 wex L8 TVG wxx €861 800 EUCL AN
§IDWISH 42FPUDIDG burfijopuy) (g pung
Z€0 anfea-d jurop
Ly0 LT°0 67°0 970 97’0 ¢1o G6°0 v€0 onpea-d :£yrenby Jo 9897,
700 00 «16°0 Sr'o 1¢°¢¢ #xx9€ 16T #x6G 0 %06
L0°0 10 #8170 #xL1°0 IT'1L #xx6L COT #xx61°0 %SL
*H.O **HN.D **ﬂﬁ.o ***HN.O ***m’m.pmﬁ ***N@.wmﬂ ***m‘H.O &om
«V1°0 #x6€°0 10 #xxGG°0 #xx19°L0C #xx19°96T 10 %S¢
«GT°0 #xL€°0 60°0 #xx96°0 #xx86'GCC wxxC L LOT 60°0 %0T
UL g fiq spooffry pavdwy [y ppuUDJ
(2) (9) (9) (¥) (€) (@) (1)
— SEINERER Xopul 01008 AVISIOATD (ey1deo 10d) (pIyo pue Iayjour) smypusdxe
worLmodury SOOTATISS o3pormouy S — uorydumsuod uorydumsuod P0G} [e30L
} pemueSuy  [RUOTILIINN o orIoTR)) oTIo0TR))

(T Teox) juotrromoduus] 29 ‘oIngIpuodxy ‘UOTILIINN :JUSTWIUOIIAUY UOIIRIIURS ()M SUOIORINU] 6] Y O[RL

46



TO > du'c0 > d L 0T > d,

TOAST-DAAY O} IR POIIsN[o pur sosorjuated Ul oIe SI0LID prepur)§ ) Xipuoddy 998 ‘Xopul S[[IS I0JOUW PUR SATIIUSOD
97} JO UOIJOTLIISUOD 91} UO S[RI9P 10, ‘A[oA1}oodsol ‘pojunys pue PSomIopUn A[9)RIOPOUW S PIYISSRID 018 OM]) SNUIUL U]}
SSO[ JO ZVH PUR ZVA\ UM USIPIIYY) "A[0A1300dSOI ‘$91008-Z 98R-I0J-1SI07 pue 98R-10J-)30M S, P[ID S} 90UP 7y H pur
ZVA\ ULI9) WOTIDRIOIUT ST} UL S[RNPISAI dSOT[} Sosn U} ] (S[IRI9P I0J § UOTIDDS 99S) STRNPISAI O1[) SOARS PUR ‘UOTYRIIURS
07 Poje[al SO[qeLIBA UO 1 S9sS9IZal ‘G 9[qe) WOIJ XoPUI UOIJRIIURS oY) Soxe) 9[qe} SIY], "P[IY2 oY1 SI SISA[eur Jo jIun oy J,

V.61 V.61 V.61 LE6T LE6T suorjyeAssqQ
698 €20 ¢1— 61°0 88°0— WeSTAl [013U0D)
(19°6) (91°0) (L£°0) (¢1°0) (97°0)
01'8— ST'0 el 0— +9€°0 90— (STenprIsey]) Xopuj UOIpe)IuRS 100 X JUSUIIRIIT,
(18°9) (21°0) (L2°0) (11°0) (1€°0)
V6 11— ¢00 ST°0 eT0— L3°0— (STenprsey]) XepujJ UoIjeIIURS I00]
(887) (80°0) (61°0) (80°0) (€2°0)
9¢°L 01°0— €70 810~ «07°0 juouIyedL], I~
<t
SOIDUWIISH L2JWDIDJ burfjuopuy) (g 1puvg
0 onpea-d juior
6£°0 620 €00 10°0 G0 onpea-d :Ayrenby Jo 4897,
¥9°0 ¥0°0 «€C°0— #6110 LT°0— %06
¥0°¢ 10°0 60°0— «x90°0 G0°0— %S
#xx99°€ ¢0'0— 90°0 10°0— 80°0 %09
#xG'G 90°0— Al #x060°0— «¥¢'0 %ST
+86°G 90°0— #x86°0 wx L 10— «8¢°0 %01
apuadad fiq s10affry panydwiy [ ppuDg
(¢) ¥) (€) (@) (1)
Xopurt
yuowdo[eAdp  JYSMIopU() 7ZVM pojun)g 7ZVH
PITIO

(pozIrenpIsoy]) JUOWUOIIAUY UOTIRITURS [[I1M

suorjoeIalu] 0¢'V °[9q®L



"120% JO Ioquiada(] 03 Ioquiajdeg ul pajonpuod sem Aosins uosiod-ul ue ‘seseyd joq U] ‘YISUS] AOAINS ISAO SUIIUOD 0} NP SADAINS
oreredos om) ojur 41[ds Jnq ‘ouoyd RIA POIONPUOD SBM ADAINS dUIPUS 0M) IeoA ® ‘T[T oseyd uy -orduues o) jJo Iepurewar ay)} 10} ()g0Z JO
oun 01 AR\ WO pajonpuod sem Aoams suoyd & pur ‘GT-(TAQD 03 NP (0Z0Z YOIRJN USNOIY) AeMPITW PajJeY Sem AOAINS SUI[PUS OM]) TROA
‘uostod-ur ue ‘7 oseyd uy -uoryejuLWR[dUWI JO IROA SUO I93JR POJONPUOD dIoM ADAINS QUI[PUS UOSIdOd-UI UR PUR ‘ADAINS dUI[OSR] OU SeM 9191}
‘soseyd 1j0q U] "INy SIY} WOIJ PaYIUio Uaaq aary otwapued GI-(IAQD 2} 03 oanp poasead A3arjoe 30oford yorym ur syjuojy ‘uosiod ur
uet) Iorjel ouoyd o) I0AO PIJONPUOD SIOM () JSLID)SE UR YIIM POYIRT SYOO[q UOTIOR[[0D BIR(] "SIOLIISIP JO 198 [RUISLIO 9} I9jJe SYIUOW
x1s Afpjewrxoidde uedaq uorjejuewedwl yoiym Ul (7 oserd) sIOLIISIP [RUOIYIPPR 921U} pue (T oseyd) spoLysip [eniul oAy —  soseyd,
oreredos omy Jo pogsisuoo jooford oY T, "TZ0Z 0% 8T0C WOIJ JNO POLLIBD dIoM UOIID[[0D BIBP PUR UOIJUSAIUI 9} MOY SMOYS 9INJY SIYJ,

» 081 uo3|(0) eleQ
QO
3
3 11 3seyd
& 06 [013u0D)
o
z
w. 06 Juswieal)
c
]
IH MOJ.. . e e
o . .
<
5] 0ST [o3u0) I 9seyd
o
((=]
0ST Juswiesl|
ozow,<---ozo¢,<ﬂﬂ_>_<_>_mqo20m<ﬂH_>_<_>_¢ﬁn_zom<“ﬁ_>_<_>_mua\m_,“£ NP —
20T 020z 7 6107 7 8107 duwes

aurewl], 199(01g 1"V 9Indig

48



"0} poulIsse alom SHAY oY) sdnois juouryesis)
JURIOHIP o} 0} Surpuodsaliod yoea jo odeys pue 10[0d 9} Ym ‘ordures Ino ur SHOMY 93 juesaidod sjuIoJ ‘SILIJSIP-qNs I0 ‘SYN[B], 930UP
SoUI[ JYSI[ PUR ‘SOLIRPUNOQ JOLIISIP 9J0USP SoUl] JIe(] ('Y oINSI 99s) INO[[OI Juemijeal) Jo seseyd om) 03 SUIPUOdSOIIOD SIO[0D OM] OT[)
Uym ‘Apnjs INO Ul POPNOUI 9SO} oIB SYO0[( POPRYS 'PoJoNpuod sem Apnis siy} YoIym Ul pueysIey[ JO SIOLIISIP-qus 9} SMOYS 9In3Y SIYJ,

1O1YSTp ApNYs-uoN
g oseyd

oswua [

aE

49

[o1u0) e

JUOUIRII]T,

dey Apnig gy oIndrg



Figure A.3: Distribution of Fraction of Households Practicing Open Defecation in the DHS
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This figure presents the distribution of the fraction of households per community in rural Jhark-
hand practicing open defecation per the Demographic and Health Surveys-VII (2019-2021) pro-
gram. Vertical gray lines correspond to the quantiles of the DHS community-wise fraction of
households practicing open defecation in Jharkhand. The other vertical lines correspond to the
mean community-wise fraction of households practicing open defecation in other countries in which
studies of conditional cash transfers have taken place: Mexico (Fernald et al., 2008) (use 1987 DHS),
Nepal (Levere et al., 2016) (use DHS 2016), Myanmar (Field and Maffioli, 2021) (use DHS 2015-
2016), and Nigeria (Carneiro et al., 2021) (use DHS 2018). In each case, DHS data is sub-setted
to best approximate the samples used and year of the respective studies. For example, (Fernald
et al., 2008) uses data from 1998 in Mexico, so 5 use the most temporally proximate DHS wave
(1987), which may overstate the rate of open defecation in 1998 (and certainly in the present).



Figure A.4: Effects of Unconditional Cash Transfers on Child Development Outcomes
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This figure displays the estimated effects of unconditional cash transfers on Child Development Outcomes for several
studies similar to Jharkhand ICDS. Cash transfer sizes are converted from local currency using World Bank PPP
adjustments, calculated cumulatively (i.e. transfer size times total months of transfer), and used to divide point
estimates and standard errors for the effects of treatment on HAZ, WAZ, and WHZ. The total length of time
that transfers were received and information on any communication received are presented in the key. The studies
considered in addition to ICDS are as follows: Ahmed et al. (2019), Carneiro et al. (2021), and Field and Maffioli
(2021). The vertical range of the blue rectangles corresponds to the standardized confidence interval for Jharkhand
ICDS Y3. WAZ is not reported as an outcome in Ahmed et al. (2019) and is thus excluded.
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B Appendix: Simulated Power Calculations

Section 4.3 estimates whether there is an interaction between sanitation and income in the produc-
tion of child anthropometrics. Although the cash transfer is exogenous, the sanitation variation is
cross-sectional, requiring us to interpret the interaction in a nuanced way.

A stronger experimental design to test for interactions would also induce exogenous variation
in sanitation, such as the sanitation promotion campaign studied in Patil et al. (2014). Such an
experiment would have three treatment arms: one receiving cash transfers, one receiving sanitation
promotion, and one receiving both. We would then test for complementarities between income and
sanitation intervention with:

Yiu = a + 1 * TREAT}, + By * TREAT? + B3 * TREAT), x TREAT? (2)

where TREAT}, and TREAT?, are dummy indicators for the cash and sanitation interventions,
respectively. We are interested in evaluating the power of a test of Hy : 81 + B2 = (3 vs. Hj :
b1+ P2 # B3, given a number of plausible design characteristics. However, detecting interactions has
significantly greater power requirements than testing for level effects (Muralidharan et al., 2023),
so we conduct power calculations to determine whether such an experiment would be feasible.

We simulate this data generating process, varying the number of Anganwadi centers that are
evenly divided amongst four treatment arms (each with five households, our sample average).
Household WAZ is generated by summing the control mean for WAZ as reported in household
surveys with random draws from normal distributions with intra-cluster and inter-cluster variances
corresponding to those observed in our sample. Treatment effects are simulated by assigning to each
household a baseline level of toilet non-usage drawn from the empirical distribution of that variable
as collected in household surveys and subtracting from this rate — in the relevant two treatment
arms— the treatment effect as reported in Patil et al. (2014). We then estimate the treatment
effect based on the estimates of treatment effects in our sample, add this to the simulated WAZ for
the relevant treatment groups, and run the test described above.

We conduct this procedure for a variety of plausible Anganwadi counts, in each case running the
simulation 500 times (see Figure B.1). Results suggest that in order to achieve 80% power, such
an experiment would require coverage of approximately 6,000 Anganwadis.

This is an order of magnitude higher than most field experiments recently conducted in similar
contexts (Field and Maffioli, 2021; Carneiro et al., 2021; Ganimian et al., 2021). It is also over 12
times larger than the number of anganwadis in our current study. In addition to the much larger
budget that such a study would entail, it would also be logistically much more challenging to ensure
implementation quality and design fidelity across multiple treatment arms at such large scales.
Hence, budgetary and practical constraints would likely preclude a fully experimental test of the
hypothesis of significant interactions between income and sanitation in the child health production
function. As a result, the evidence we present — of a significant interaction between experimentally
varied income transfers and cross-sectional variation in sanitation in the child health production
function (along with additional analysis to confirm that this is not being driven by interactions of
income with other observable correlates with sanitation) — probably provides the most practically
feasible experimental evidence on the existence of this interaction.
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Figure B.1: Simulated Power Curve for a Cash x Sanitation RCT
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C Appendix: Variable Construction

This appendix presents detailed information on the construction of variables in this study, including
technical material motivating indices or measures with clinical justification.

C.1 In-person measures of food consumption

In order to accurately gauge household consumption of nutrients, we used an intensive measurement
protocol taken from the nutrition literature. We conducted a 24-hour recall history with the
household in which they were instructed to list everything that they had eaten during the previous
calendar day. The next steps were:

e Collect measurements of ingredients used in every food item. For each food item, respondents
were asked to list every raw ingredient used to cook the item. We then measured the amount
of that ingredient that they used by measuring the capacity of the utensils used to put in each
ingredient.

For example, suppose the respondent had used a particular ladle to measure out raw yellow
daal for their dinner on the previous day. We would take the ladle they used to measure out
the daal, fill it with water, and then pour that water into a beaker to measure ladle capacity
in milliliters. We would then ask how many ladle servings they had put in (including partial
servings) and convert that to an amount used of that ingredient. Using data from Longvah
et al. (2017) on the nutritional content of raw ingredients used in Indian cooking, we then
converted the raw ingredients to nutrient amounts (e.g. 100 grams of ”"black gram, daal”
contains 23.1 grams of protein, 1.7 grams of fat, etc.).

e Collect measurements of the total amount of cooked food for every meal cooked yesterday.
This means measuring the capacity of the vessels (in milliliters) in which food was cooked
using the same methodology of pouring water into a beaker. We then record the level until
which these vessels were filled after the item was cooked and converted that to a total volume
cooked.

e Collect measurements of the share eaten of each cooked item by the mother and child. This
meant asking the respondent to show how much they ate out of the cooked items in the unit
of serving utensils (e.g. three spoonfuls of cooked yellow daal). We convert that to an amount
in milliliters by using the same technique to measure the capacity of the utensils used to serve
the food.

We combine these three measures to derive a precise measurement of the amount consumed by
individual household members (mother and child). This is equal to the total share of cooked item
consumed multiplied by the nutritional content of the ingredients for that item, summed across
all the cooked items. Additionally, we collected measurements of any complementary feeding of
the child (other than breastmilk) such as biscuits or snacks that were not produced at home. We
convert those to nutrients using approximations of the nutritional content of those items. The full
set of instructions is available at this link.

C.2 Nutritional Measures

e Dietary diversity score: Computed as the number of the following dietary groups consumed
by the respondent or child: (1) grains, roots, and tubers, (2) legumes and nuts, (3) dairy
products, (4) flesh foods, (5) eggs, (6) vitamin-A rich fruits and vegetables, (7) other fruits
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and vegetables; based on and calculated in accordance with the WHO’s (2008) “Indicators for
assessing infant and young child feeding practices”

e Minimum meal frequency: Binary indicator taking value 1 if the child meets WHO (2008)
guidelines for the minimum number of times that children should consume solid, semi-solid,
or soft foods and 0 otherwise; minimum frequency is twice per day for breastfed infants 6-8
months, three times per day for breastfed children 9-23 months, and four times per day for
non-breastfed children 6-23 months

e Nutrient index: Taking the recommended daily value (as prescribed by the National Institute
of Nutrition (2011) for calories, protein, visible fat, calcium, iron, thiamine, riboflavin, niacin,
pyridoxine, and dietary folate, we calculated the fraction of this that respondents consumed
and then averaged across all items. Foods were translated into nutrients using the Indian Food
Consumption Tables as described above (Longvah et al., 2017).

C.3 Social & Behavioral Measures

o Nutritional knowledge index: Discrete variable taking values between 0 to 6, corresponding
to the number of the following questions or statements that the mother answers or responds
to “correctly”, i.e. in line with clinical recommendations:

— How much should you eat during pregnancy: more than normal, the same amount as
normal, or less than normal?

— How much should you eat while breastfeeding: more than normal, the same amount as
normal, or less than normal?

— Eating more during pregnancy affects child intelligence.

— Eating more during pregnancy affects child height.

— Eating more as a child affects child intelligence.

— Eating more as a child affects child height.

e Anganwadi services received: Discrete variable taking values between 0 to 9 corresponding
to the number of the following AWC services that the respondent received in the previous
year: (1) deworming, (2) government schemes, (3) growth measurement, (4) hot cooked meals,
(5) iron/calcium tablets, (6) nutrition information, (7) pre-school, (8) take-home rations, (9)
vaccination

¢ Empowerment index: Discrete variable taking values between 0 to 5 corresponding to
the number of the following questions adapted from J-PAL’s “Practical Guide to Measur-
ing Women’s and Girls’ Empowerment in Impact Evaluations” (Glennerster et al., 2018) that
indicate respondent empowerment:

— The last time you went to a relative or acquaintence’s house inside the village, did you
have to take permission from other members of your household?

— The last time you went to the market without your village, did you have to take permission
from other members of your household?

Do you have to ask someone for money if you want to purchase items from the market?

— Imagine that you were home alone without your spouse or guardian and one of your
children was very sick. Could you make the choice on your own to purchase medication
to treat your child?
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— Suppose you earned Rs 300 as part of a government program. Who would decide how to
spend it?

e Depression index: Discrete variable taking integer values from 0-5, corresponding to the
number of the following questions from the Patient Health Questionnaire-9 that are answered
in a way indicating the presence of depressive disorders:

— In the last 2 weeks, how often have you felt nervous or stressed?

— Often there are multiple tasks that you have to do in a day like cooking, cleaning, taking
care of your child, etc. In the last two did you feel that you couldn’t manage all these
tasks?

— In the last 2 weeks, how often did you have trouble falling or staying asleep, or sleeping
too much?

— In the last 2 weeks, how often were you feeling tired or having little energy?
— In the last 2 weeks, how often were you having trouble concentrating on things?
e Probability of visiting a formal medical provider: Binary indicator that takes value 1 if

the child has visited a government doctor/hospital/clinic/PHC, private doctor/hospital/clinic,
or an ANM/sub-centre and 0 otherwise

e Total illnesses in the past three months: Discrete index corresponding to the number of
the following distinct illnesses or ailments experienced by the child in the previous three months:
(1) cold/cough/fever, (2) diarrhea/vomiting/stomach infections, (3) malaria/jaundice/dengue/other
vector-borne diseases, (4) measles/chickenpox, (5) pneumonia, (6) physical injuries/fractures,
(7) other illnesses not listed here

C.4 Anthropometric Measures

e HAZ: Height-for-age z-score; computed using Stata’s zanthro command (Vidmar et al., 2013)
and the WHO Child Growth Charts (2006)

e WAZ: Weight-for-age z-score; computed using Stata’s zanthro command (Vidmar et al.,
2013) and the WHO Child Growth Charts (2006)

e Moderately stunted: Binary variable that takes value 1 if a child has HAZ < -2 and 0
otherwise

e Moderately wasted: Binary variable that takes value 1 if a child has WHZ < -2 and 0
otherwise

e Severely stunted: Binary variable that takes value 1 if a child has HAZ < -3 and 0 otherwise
e Severely wasted: Binary variable that takes value 1 if a child has WHZ < -3 and 0 otherwise

e Child development index: Index taking values 0-90 (Year 2) or 0-170 (Year 3) computed
by summing scores associated with one of the following lists of questions asked to respondents,
where 10 is granted for “Yes”, 5 is granted for “Sometimes”, and 0 is granted for “No”

— Year 2 Questions

— Does your child run, stopping herself and without bumping into things or falling over?
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— Does your child climb on furniture?
— Can your child remove clothes on her own without your help?
— When your child wants something does she tell you by pointing to it?

— When you ask your child to, does she go into another room and find familiar objects or
toys? For example you might ask your child to “Bring water” or “Go get your chappal
(sandals)”

— Does your child say words other than “Mama” and “Papa?” For example words may
include “Bakri (goat)” or “Gai (cow)” or “Kaan (ear)” or “Naak (nose)”

— Does your child say short sentences? Such as “Khaana do (Give me food)” or “Mama
paani do (Mama, give me water)” or “Yeh kya hai? (What is this?)” or “Mera haath
pakdo (Hold my hand)”

— Does your child scribble?

— Has your child started eating food on her own?

— Year 3 Questions

— When you ask “What is your name?” Does your child say her full name?
— Can your child tell the name of two or more family members or playmates?
— Can your child tell the correct name of the village/tola/block she stays in?
— Can your child tell which day of the week it is today?

— Can your child count to 57

— Can your child count to 107

— Can your child count to 207

— Can your child name the primary colours (red, yellow, blue)?

— Does your child walk either up or down at least two steps of stairs by herself without
holding onto the railing or wall?

— Without holding anything for support, does your child kick a ball by swinging her leg
forward?

— Does your child catch a large ball with both hands?

— Does your child serve herself, taking food from one container to another using utensils?
For example, does your child use a serving spoon to take rice?

— Does your child unbutton one or more buttons?

— Does your child use a pencil, crayon, or pen for writing or drawing and hold it properly
like an adult between thumb and finger?

— Can your child draw a basic figure?

— Does your child brush her teeth by putting toothpaste on the toothbrush and brushing
all her teeth without help?

— Can your child do paper folding?
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