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Abstract: This paper provides evidence for the effectiveness of performance pay among
government caregivers to improve child health in India. In a controlled study of 160 daycare
centers serving over 4000 children, we randomly assign workers to receive performance pay or
fixed bonuses of roughly similar expected value, and test for differences in malnutrition among the
children in their care. We find that performance pay reduces the prevalence of weight-for-age
malnutrition by about 5 percentage points in 3 months. This effect is sustained in the medium term
with a renewal of incentives but the differential growth rate fades away once the scheme is
discontinued. Fixed bonuses lead to smaller-sized effects and only in the medium-term. Both
treatments appear to improve worker effort and communication with mothers, who in turn feed a

more calorific diet to their children at home.
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Impact of caregiver incentives on child health:

Evidence from an experiment with Anganwadi workers in India

Performance pay in the public sector is controversial. Well-targeted incentives may improve
efficiency, but payments that are conditional on particular metrics can also distract workers and
diminish intrinsic motivation. In this paper, we test for the impact of a performance pay scheme to
reduce malnutrition among children attending urban day care centers, through a controlled

experiment designed in collaboration with the Indian government’s Department of Social Welfare.

Medical and technological innovations have led to widespread improvements in child
nutrition across the developing world, but many children remain undernourished especially in
South Asia and Africa.l In India, one factor influencing child nutrition is performance of preschool
day care centers provided by the government’s Integrated Child Development Services (ICDS)
program. This is the world's largest child development system, launched in 1975 to provide a range
of services for children from low-income families including supplementary nutrition, immunization,
health checkups, and nutrition and health education. There are roughly one million ICDS centers
across the country, each serving about 30 children under the supervision of an Anganwadi worker
who is paid a fixed salary of approximately Rs. 4000 or US$67 per month. Children are expected to

attend the center from 9:00 am to noon, and to receive a mid-day meal provided by the caregiver.

The quality of services actually delivered at ICDS centers is highly contentious. Hudasama

et al. (2015) find that program gaps exist in almost all areas of ICDS delivery, and Gupta et al.

! Calories and a higher birthweight have been shown to increase productivity and adult wages (Strauss, 1986;
Behrman and Rosenzweig, 2004). Even though India has witnessed significant economic growth since 1992,
malnutrition has declined only modestly. Indeed, nutrient elasticities with respect to income may be close to zero
(Behrman and Deolalikar, 1987).



(2013) find that basic amenities are often lacking. A major goal for the program is to reduce child
malnutrition, typically defined as low weight for age. Caregivers can influence child malnutrition
through two channels: first, through the quality and reliability of the mid-day meal, and second,
through effective communication with mothers either when they drop off or pick up their child
from the center or by making home visits. Both kinds of service are often lacking. A World Bank
report by Gragnolati et al. (2005) found many missing meals and almost no effective
communication between workers and mothers. A more recent household survey in 100 Indian
districts indicates that although 96 percent of locations were served by a functioning ICDS center,
only 50 percent of them actually provided food on the day of survey and just 19 percent of the

mothers reported that the workers provides nutrition counselling (Hungama Report, 2011).

This project contributes to the Indian government’s efforts to improve the ICDS system by
incorporating performance bonuses on top of workers’ fixed pay. Our focus is on the ICDS
managers’ principal objective which is reducing the prevalence of low weight-for-age, although we
also report data on changes in height. Thakur et al. (2011) find that enrollment in the ICDS
program was not associated with better nutritional outcomes, perhaps due to a variety of
constraints on the effectiveness of Anganwadi workers including education, training, job security,
and infrastructure (Ramachandran et al., 2010; Sharma et al., 2014). Workers suffer from stress and
dissatisfaction, and their work efficiency could be improved with more defined career paths, and
improved administration (Mohanan et al.,, 2012). Our trial asks whether relatively small amounts
of performance pay can nudge caregivers to overcome these constraints. A growing literature in
education and development finds that small changes to compensation schemes to reward teachers
on the basis of objective measures of performance can generate substantial improvements in
learning outcomes at a fraction of the cost of a “business as usual” expansion in education spending
(Glewwe and Muralidharan, 2015). However, to our knowledge, no such rigorous evaluation

comparing fixed increases in pay to a performance-based pay exists in the health domain.



A child’s nutritional status depends only partly on care provided at ICDS centers. Most of
the child’s dietary intake and disease exposure actually occurs in the home. In this trial, we help
families respond to the ICDS worker’s efforts by distributing nutritional information in the form of
recipe books, to help mothers prepare more nutrient-dense meals suitable for children. ICDS
workers can use that book to improve communication, through regular reminders and highlighting
specific recipes. This would employ the expertise of the caregiver in terms of the relationship she
shares with the mothers as a community worker, the localized knowledge about the ingredients

available to the mother and her being trained by the government on making these recipes.

Our study is concerned with the impact of incentives on short-term and longer-term health
outcomes in the slum areas of Chandigarh, an urban population where around 40% of children are
malnourished (Singh, 2015). The design aims to detect changes in children’s weight and also height,
but also the mechanism by which changes are achieved using unannounced visits to each center to
observe workers’ level of effort, plus detailed household and caregiver surveys at regular intervals
to study behavioral responses on both sides. We also aim to test whether weight gains persist after

discontinuation of performance pay.

Related Literature

The health and nutrition of preschool children is a major determinant of later educational
attainment and quality of life in developing countries (Glewwe and Miguel, 2008), and outcomes in
this sector may depend on the performance of public service providers, such as clinic nurses and
health educators, who work in settings with limited supervision. In these settings, introducing
performance pay using either financial or non-financial rewards can yield positive effects (Miller et
al, 2012). Incentives are often most effective for the most readily measured services under the

worker’s direct control. For example, De Walque et al. (2013) found that a pay for performance



scheme to improve uptake of HIV/AIDS services led to an increase in the probability of individuals
having been tested. Basinga et al. (2011) showed that financial incentives in Rwanda had the
greatest effect on those services that had the highest payment rates and needed the least effort
from the service provider.2

Improvements may involve a mix of changes, as in the Democratic Republic of Congo where
performance-based subsidies increased quality of services while lowering costs for patients
(Soeters et al,, 2011), and in Haiti where pay for performance was introduced alongside other
policies to help service providers achieve program goals (Eichler et al., 2009). Non-financial
incentives for health workers can help improve their performance (Amare, 2011), and
corresponding incentives on the demand side can promote uptake of services with the combination
being more cost effective than purely improving supply (Banerjee et al.,, 2010). The dynamics of
response may also be important: A system to monitor nurses’ attendance in India was initially
effective but lost all influence within eighteen months, as the local health administration allowed
nurses to evade controls by claiming “exempt days” (Banerjee et al., 2008).3

Designing incentives for health workers has long been and remains challenging across a
wide range of settings, even for mature and relatively well-funded institutions in the US and the UK
(Hillman et al, 1998; Burgess and Metcalfe, 1999; Mannion and Davies, 2008). Non-financial
rewards and intrinsic motivations may dominate financial incentives (Ashraf et al., 2012), so that
simply setting targets to facilitate comparisons may have an important impact (Bhushan et al,,
2007). Pay for performance may also lead to perverse effects. Explicit incentives can crowd out
intrinsic motivation (Benabou and Tirole, 2003; Benabou and Tirole, 2006), so that pay for

performance schemes may be effective in reaching their targets but reduce performance in other

? Hasnain et al. (2014) report in their review on performance pay in the public sector that the only two available
randomized-controlled trials on performance pay in health care in a low-income country are Basinga et al.
(2010) in Rwanda and Singh (2015) in India.

* See Muralidharan and Sundararaman (2011) and Muralidharan (2007) for the positive impacts of performance
pay in the educational setting in India.



dimensions, and after the scheme is discontinued performance may be worse than before it was
introduced (Camerer, 2010; Lester et al.,, 2010). There is likely to be heterogeneity among workers,
as for example McDonald et al. (2007) find that financial incentives did not seem to damage the
internal motivation of the general practitioners but effects on nurses may have been more adverse.
Miller and Babiarz (2013) caution against direct comparison of pay for performance schemes
across different organizational, social, and institutional environments, given the heterogeneity in
responses to performance pay both across and within programs.

One factor complicating workers’ response to performance pay is its effect on sorting and
selection. Lazear (2000) points out that making compensation dependent on outputs can help an
organization attract only higher-skill workers, but then lead to inefficiencies in selection of
activities as managers pass up otherwise attractive opportunities that are not tied to compensation.
For example, Petersen et al. (2006) cautions that performance pay can lead health care providers to
avoid sicker patients, and Suff et al. (2007) argue that pay for performance is most appropriate for
short-term outputs that are readily measured and closely tied to workers’ performance.

The fixed bonus treatment can be thought of as a version of an unconditional cash transfer
that has previously been evaluated in the schooling literature as a counterpoint to conditional cash
transfers to households which was successful in improving schooling for higher ability children
(Akresh et al,, 2013). On the supply-side, Ree et al. (2015) finds that doubling of pay significantly
improved teacher satisfaction with their income but it led to no improvements in measures of
teacher effort or student learning outcomes. An increase in wages may result in higher effort due to
the efficiency wage argument or could lower effort if income effect dominates the substitution
effect. Our fixed bonus treatment is a first step towards isolating the income effect from the
performance pay treatment’s price effect that is composed of income and substitution effects. Also

it corresponds to the compensation structure as it presently exists with increases in pay being



unconditional. Effect of pay increases in ICDS has not been evaluated even though the scheme has
been in existence since 1975.

In this study, the primary outcome of interest is prevalence of low weight for age, a
relatively simple measure that can potentially respond quickly to changes in care practices. We
focus on that outcome because it is a principal stated objective of the ICDS system and the Indian
government more generally. We also consider child heights, which can be an important measure of
health status at any level of weight. These outcomes are also used by Gertler and Vermeersch
(2012) to study impacts of health service provision in Rwanda, where payments to improve the
quality health care had a significant effect on the weight-for-age of children 0-11 months and on the
height-for-age of children 24-49 months.

Relative to the broad literature on performance pay in health care, our setting is
characterized by relatively little heterogeneity among workers and locations, and no opportunity
for sorting among workers or selection of which children attend each ICDS center. At each center,
our study features randomized assignment between two payment schemes of small and
approximately equal ex-ante expected value, either a fixed bonus or payments dependent on
children’s weight gain. This design clearly isolates the causal effect of incentives on worker efforts
and outcomes. The main challenge for our study, and for each worker in the trial, is that many
factors outside the ICDS center dampen the effect of worker effort on children’s weight trajectory.
Poor sanitation and disease limits the degree to which higher quality meals translate to weight gain,
and parents may see meals or health care provided at ICDS centers as substitutes for food and
health care provided at home, thereby reducing the meals and care that families provide in
response to any improvements they observe at the ICDS center. Random variation in circumstances
outside the ICDS center also attenuates the link between worker effort and child weights. The

Anganwadi workers in our study were clearly well aware of these constraints.



Treatments

The performance pay treatment we offer reflects the stated objective of the ICDS program,
which is to reduce the number of children classified as severely or moderately malnourished in
terms of weight for age. In the incentive treatment, workers were offered a bonus of Rs. 200 ($3)
for each child whose classification improved, net of any children whose classification worsened,
over each three-month round of the trial. The alternative fixed bonus was set at Rs. 200 over three
months, reflecting the expected performance of one net improvement observed in the earlier
Chandigarh and Kolkata performance pay schemes in Singh (2015) and Singh and Mitra (2015).
Payoffs in the performance-pay treatment are truncated at zero, as no money would ever be taken
from workers should the children in their center experience more declines than advances over the

three-month period.

To ensure clarity regarding program objectives, each ICDS worker in the trial was provided
a goal card with lists of her enrolled children, their present health indicators and target weights
after three months. Each target was calculated on the basis of the World Health Organization
(WHO) reference levels of weight for severely, moderately and not malnourished children of each
age (in months) and sex. Target weights were the WHO thresholds for improvement (or

worsening) from one category to the next.

None of the children in these ICDS centers was at risk of becoming overweight in terms of
weight-for-age, but some were short enough that weight increases to achieve a normal weight-for-
age could make them overweight by the WHO’s criterion of more than one standard deviation
above normal weight-for-height at that age and sex. To avoid incentivizing excess weight gain in
these cases, target weights were reduced to that threshold for those who were either moderately
malnourished (17 children) or severely malnourished (7 children), so that achieving the target

would not make the child overweight for their height.



Caregivers in the treatment arms with the fixed bonus of Rs. 200 were also provided with
goal cards noting target weights for all children, and mothers in all treatment arms were provided
recipe books to help them respond to ICDS caregivers’ efforts following Singh (2016). The weight
and height measurements of children were conducted at each site independently of ICDS
management, by a team of hired enumerators and then a random sample’s weights was cross
checked by hired supervisors. This arrangement ensures that the impact of treatments we provide
would be adequately measured and feasible for the ICDS to scale up or test elsewhere, as the goal
cards for each caregiver, recipe books for each mother, and incentive payments of Rs. 200 over
three months are relatively low cost compared to workers’ monthly salary of approximately Rs.
4000. Both, low incentives and independent measurement also help to reduce the chance of

workers “gaming” the system.

Experimental design and data collection

Our project was carried out in close collaboration with the Social Welfare Department of
Chandigarh, a Union Territory in northern India. As shown in Figure 1, we draw ICDS centers from
geographically separate parts of the city administered by different block officers, to preclude
spillovers between the treatment arms and the control group. Table 1 shows the timeline of the
experiment, involving a sequence of month-long surveys to measure all children in each center at
intervals of three months, in July and October 2014, and then in January, April and July 2015. In
addition, there were unannounced supervisory visits to the centers between rounds to measure
attendance of workers and monitor effort. During the first three month period between two
baseline surveys no treatments were provided, so as to test for pre-treatment differences in time
trends among the sites. We also continued two rounds of observation after the treatment, to test

for persistence of impacts and any possible negative consequences of withdrawing incentives.



The 84 centers in Block 1 served as a case-control group, to capture trends associated with
seasonality or other shocks to child weights in Chandigarh as a whole. Incentive treatments were
implemented in the 76 centers of Block 2, starting after the second baseline survey. Block 2 was
chosen for the incentive treatments with an eye to external validity, because it had a lower average
prevalence of malnutrition and hence a smaller fraction of the population susceptible to
improvement. Previous studies suggested that lower prevalence would make it the more difficult of
the two blocks in which to detect a statistically significant improvement (Singh, 2015; Singh and
Mitra, 2015). Any significance of performance pay relative to the control group would therefore be

more likely to hold elsewhere, improving the relevance of our study to other populations.

The 76 centers in Block 2 were randomly assigned to one of two incentive treatments,
through a lottery conducted in the workers’ presence. Half of the workers drew the performance
pay treatment, and half drew the fixed bonus. The performance pay treatment was repeated for
two successive three-month rounds, with payments made first in February 2015 and then in May
2015. Itis important to note here that an additional set of ICDS centers, shown in Figure 1 as Block
3, was also part of this trial. They served as control sites for the first three rounds, after which they
received tournament-type incentives in which caregivers compete against each other. Results for
those treatments are reported in a separate paper. This paper focuses on the contrast between
performance pay on a piece-rate basis and fixed bonuses of similar expected value as provided in

Block 2.

Each administrative block is managed by a single officer and a set of field supervisors.
Every supervisor is responsible for about 20 centers, each of which is staffed with one Anganwadi
worker to serve about 30 children. Monthly meetings of each block’s workers and supervisors are

held with the block officer; this contributes to the homogeneity of information and conditions of



service within each block, and required that our design provide treatments of similar value to

workers within each block.

Table 2.1 shows summary statistics from the first baseline survey across our two treatment
groups and the control block. Column 4 compares the performance pay arm in Block 2 to the pure
control centers in Block 1, showing the intended differences with a lower prevalence of
malnutrition (and hence a smaller population susceptible to improvement) in Block 2 as opposed to
Block 1. Given these differences, we stagger in controls for observable characteristics that may
differentiate Block 2 from Block 1, and focus on the differences between the randomly assigned
treatments within Block 2. Column 5 provides a balance test between those two arms, showing that
the only significant difference between them is in Panel C, as more workers are from scheduled
castes or tribes in the performance pay treatment as opposed to the fixed-bonus arm. From panel
A, we see that children in all centers have an average age of about 4.3 years and have roughly equal
numbers of boys and girls, and that mothers are somewhat more likely than the workers to be from
a scheduled caste or tribe. Mothers are much younger than the workers, and they have an average
of two children in the home. Beyond these balance tests, our design includes two rounds of
baseline surveys to test for any differences in pre-trends in outcomes and covariates that could
threaten the assumption of common trends during the trial period. An appendix provides details
on these checks, starting with Table A1 that gives us baseline correlations between health and
individual covariates. This reveals that older kids are taller and more likely to be underweight for
their age and height. Malnutrition is also more widespread among children whose mothers are
younger, illiterate and have lower income and assets, belonging to a scheduled caste, without a
grandmother at home, and with more siblings at home. There is no significant effect of father’s
literacy in this context, and having a toilet without a flush is correlated only with child height.

Workers’ characteristics are generally not correlated with child health.



Table 2.2 illustrates compliance and attrition rates across the three groups and five rounds.
The total number of children weighed generally rises from round to round, from 4294 in the first
baseline to 4550 in the last endline, reflecting the city’s overall population growth or an increase in
attendance at the centers. There is a high degree of turnover at each center, with 20 percent or
more of the children in each arm not being reweighed at the end of each three-month period.
Attrition rates are lower during the periods of incentive treatments, indicating that caregivers are
not selectively rejecting children whose weights have worsened, and that families may even be
sending more children to the centers in response to improved services there. It is also notable that
close to 90% of all mothers are surveyed in each round, which is helpful for identifying families’
responses to the caregivers’ actions. Itis still possible that attrition is systematically different in the
treatment and control groups. In particular, we would be concerned if those with higher weight for
age z-scores were less likely to get weighed at midline and endline in the performance pay
treatment group (for example, see Jacob (2005)). This could signal a change in the composition of
the groups because of the treatment and we would need to correct for non-random attrition. Table
2.3, columns (1) to (4), provide evidence that between rounds 2 and 3 (Baseline-II and Endline-I),
there are no significant differential attrition rates and the attrition itself is not correlated with
higher z-scores in the treatment groups. In the medium term, there is lower attrition in the
performance pay group suggesting that the children are less likely to drop out or be absent from
day care centers on the day of the survey. However, there is no pattern suggesting non-random

attrition across groups based on health.

Of late, bound estimators have been proposed to counter non-random attrition and these
require relatively few assumptions. These estimators determine an interval for the true treatment
effect based on extreme assumptions about the impact of selection on estimated effect that are
consistent with the data. We carry out estimation of Lee (2009) bounds on our treatment effects to

understand the range of estimates in the short-term and medium-term with assumptions about



non-random attrition in one direction or another. This corresponds to two extreme assumptions
about missing information that are consistent with the observed data and a one-sided selection
mechanism (Tauchmann, 2013). In the group that suffers less from attrition either the largest or the
smallest values of the outcome are excluded from analysis. Table A4 gives us performance pay
treatment effect bounds of between 0.057 and 0.388 for the short term and between 0.050 and
0.275 for the medium term. In both cases, the upper bound is significant at the 1% significance
level. The upper bounds for the fixed bonus treatment are lower than the performance pay
treatment in both the short and medium-term. Even though the bounds themselves are less
precisely estimated for the fixed bonus treatment in the medium term, the lower and upper bound
are close to one another suggesting that there was a medium term gain in the fixed bonus treatment

that cannot be explained away by attrition.

Table 2.4 provides the unconditional means for each weight indicator across rounds and
treatments. In particular, from the second baseline (round 2) to the first and second endlines
(rounds 3 and 4) we find a striking improvement in both treatment arms of children’s average
weight, weight-for-age z score and prevalence of weight-for-age malnutrition. Hypothesis tests to

identify the significance and magnitude of these changes are detailed below.

Empirical Specification and Main results
The empirical specification for our main results is a standard difference-in-differences equation:
Zijt — Zije—1 = @ + f(performance); + y(fixed) ; + wije—1 + je—1 + &t

{2} pre — trends
{3} short — term
{4} medium — term
{5} long — term

t €



In the above equation the subscript, t represents the survey round, i is the individual (child), and j
is the center or worker. The main independent variables, per formance and fixed take the value 1
if the child is in that treatment group and 0 otherwise. § and y are our main coefficients of interest
and they represent the impact of the two treatments. u;j, is a term for the matrix of mother and
child level control variables. 6;; is center-level control variables. Heteroscedasticity-consistent
errors, &, are clustered at the center level. Performance Pay was promised to workers in

November 2014 based on individual weight-for-age targets and was paid out in February 2015.
Another round of promises was made in February 2015 and payments were made in May

2015. Fixed bonus was an ex-ante incentive of Rs. 200 in November 2014.

All dependent variables are changes in a child's health status between two consecutive
rounds. Weight is measured in kilograms. The z scores are calculated based on the WHO'’s
distribution of healthy weights in a well-nourished population at each age and sex, and
malnutrition status is an indicator variable equal to one if the child’s weight is more than two
standard deviations below the mean of the WHO’s healthy population at each age and sex.
Given widespread stunting, in the appendix we also report detailed data on changes in child
height. Mother and child-level controls include age and sex of child, a dummy variables for if
mother identifies herself as scheduled caste, if mother identifies herself as Hindu, if there is a
grandmother at home, if mother cannot read and write, if husband cannot read and write, if
mother is a homemaker, if toilet is communal, if toilet has no flush, mother's age, total
children in household, household income and an index of 13 fixed assets in the household.
Worker-level controls are dummy variables for if worker identifies herself as scheduled caste,
if worker identifies herself as Hindu, if worker is college-educated, worker's age and dummy
variables for the availability of the following resources at the center: electricity, fan, helper,

chart, blackboard, drinking water and toilet.



Table 3.1 shows the immediate short-term effect of the two treatments on each health
outcome, reflecting change from the second baseline in October 2014 to the first endline in January
2015. Columns (1) - (3) show unconditional changes in each of the main health indicators namely
weight, weight-for-age z score (Wfa z), and weight-for-age malnutrition (Wfa mal) in the two
treatment groups, relative to the control group without any additional control variables. Columns
(4)-(6) add mother and child controls, and (7)-(9) add worker-level controls. With or without these
controls, we find strongly significant effects of performance pay. In that arm the average child gains
about 200 g over three months relative to control, which is an increase of about 0.1 standard
deviations in the distribution of healthy children’s weight-for-age, and a decline of between 4.0 and
5.6 percentage points in the prevalence of weight-for-age malnutrition. The comparable
coefficients on the fixed bonus treatment are about half as large and not statistically significant,
with wide standard errors so we cannot reject them being different from the effect of the

performance pay treatment.

Table 3.2 measures the subsequent medium-term impact of each treatment on our health
outcomes, reflecting change from the first endline in January 2015 to the second endline in April
2015. We find that the short-term effects are sustained and significant, with performance pay again
about the same magnitude of gains as in the previous three-month period. Controlling for
observables results in somewhat larger coefficients, which again indicate gains of about 200 g over
three months, an increase of about 0.1 standard deviation in the weight-for-age z score, and a
decline of about 5 percent in the prevalence of weight-for-age malnutrition. It is notable that
workers who received the fixed bonus, which was paid out in February 2015, also achieved
significant increases in child weights during this period, which again are not significantly different

from the performance pay coefficients.



Table 3.3 tests for fading out or reversal of improvements in weight after discontinuation of
treatments. Data refer to changes from the second endline in April 2015 to the third endline in July
2015, after the last payments were made in February (for the fixed bonus group) or May (for the
performance-pay group). What we find is no further significant improvements but also no evidence
of reversals to earlier malnutrition rates. Children in centers where caregivers had earlier received
performance pay treatments experienced modest weight gains, improvements in z scores and
reductions in malnutrition prevalence but these changes are not significantly different from
changes in the control blocks, and coefficient estimates for children in centers which had the fixed
bonus treatment are even closer to zero. This lack of persistence or reversion suggests that
performance pay works primarily as a direct incentive in this context, generating a one-time
improvement without either entrenching or eroding the social norms and intrinsic motivations of

the ICDS caregivers and the children’s own families.

For a visual representation of the unconditional results depicted in our tables, Figure 2
shows the average weight-for-age Z-scores over the five consecutive rounds between July 2014 and
July 2015 for the two treatment and control groups. The improvement from round 1 to 2 is a pre-
trend that is shared by the control and fixed-bonus groups (here denoted “cash”), with a smaller
improvement in the performance-pay group (denoted “absolute”); all groups continue from round 2
to 3, with a sharper increase in the performance-pay group to a higher level that persists in rounds
4 and 5, as the control group declines even faster than either treatment group. The factors involved
in these common trends of initial improvement and then worsening in weight-for-age across all of
our ICDS centers may involve fluctuations in real income and purchasing power, in addition to
annual fluctuations in diet and disease associated with temperature and rainfall. Chandigarh is
located in the far north of India, so temperatures and rainfall both declined sharply over the first
two quarterly periods to their annual lows around January, and then rose again over the next two

quarters to their annual peak temperatures in May-July and peak rainfall in June-September.



Our trial is designed around the specific focus of ICDS management and Indian
policymakers on children’s weight as a measure of health status. Nutritionists are also interested in
stunting and attained height. Appendix Table A2 tests for effects of the incentive treatments on
children’s heights, in centimeters, between each successive survey round. This reveals a
statistically significant increase of about one centimeter between R2 and R3, with no persistence or
reversion in subsequent periods. This suggests that children’s linear growth was promoted by
caregivers’ efforts in response to incentives at that time. The effects are robust to all controls, and
are more significant and slightly larger for the performance-pay treatment than the fixed-bonus

treatment, although again the difference between them is not significant.

Robustness checks

A first threat to our identification strategy is that the two treatment arms, which have a
lower initial prevalence of malnutrition in the first baseline survey, also have faster trend
improvements over time. To test for this we repeated the baseline survey. Results are reported in
Table 4, showing no pre-trend differences in the performance pay arm relative to the control group;
in the fixed bonus arm, weight for age z scores improve slightly faster with significance only at the
10% level, but that effect is eliminated by controlling for observable differences as we do in the
main regressions. From this we conclude that pre-trend differences cannot have contributed to the

significant effect we found for performance pay.

The main effect we find is the immediate impact of performance pay over the three month
period from October 2014 to January 2015. Table 5.1 tests for heterogeneity of this effect, splitting
the sample by gender (columns (1) and (2)), age (columns (3)-(5)), literacy of parents (column (6)-
(9)), total children in household (columns (10) and (11)), and fixed assets owned by household

(columns (12) and (13)). We find that the performance pay treatment has a similar effect size



across all these subgroups; the effect remains statistically significant in all except the small sub-
sample of children whose fathers are illiterate. The smaller and more fragile effect of the fixed

bonus treatment is significant only among boys and younger children, in columns (1) and (3).

The second important effect we find is medium-term persistence of performance pay when
continued from January to April 2015. Table 5.2 shows that the magnitude and significance of this
effect is generally robust across sub-samples, although there is somewhat more variation than in
the short-term effects of performance pay shown in Table 5.1. Effects of the fixed bonus treatment

are less consistent, with significance only in some subsamples but not others.

An important test for the incentive effect of performance pay is to test for threshold effects.
Payments are based on the number of children in each malnutrition category, which provides a
greater incentive per unit of weight gain in children who are closer to the threshold and more likely
to move up to the next category. Focusing efforts on children near the threshold is not necessarily
desirable, since it may lead to others being neglected (as in Neal and Schanzenbach, 2010), but it
provides a clear test of whether workers responded to the performance-pay incentive. We define
“Near” the threshold as a child being closer to their target weight than the median child in that
category. We classify children into the following categories by their weight-for-age: moderately
malnourished, severely malnourished and Normal. In Table 5.3, column (1), we find that the
weight-for-age z-scores increase more for moderately malnourished children who are near the
threshold compared to far from threshold in the performance pay treatment. In the fixed bonus
treatment, there does not appear to be a large discrepancy between those near and far from
threshold. We do not find differential threshold effects for severely malnourished children (perhaps
due to power issues because of low sample size) but we do find that workers in the performance
pay and fixed bonus treatments also help the normal weight children, leading to fewer declines to

moderate malnutrition from the normal category in the two treatments. Table A5 lists the increases



and declines in the short and medium-term across the treatment and control arms. In line with our
intuition we find that performance pay treatment acts both on reducing malnutrition as well as on
not allowing worsening of normal weight children. The table also shows that 20 percent of the
children are in a state of flux between rounds and the weights are not as persistent as expected
even in the control group. For example, moving from winters (January, 2015) to summer (April,
2015), appears to worsen 13% of the normal weight children in the control group. This points to
seasonality in weights, and lower vulnerability during the summer for those affected by the
performance pay and fixed bonus treatments. Future work in determining the magnitude of
weight-for-age malnutrition in a region should consider the impact of the season and countervailing
factors during seasonality. For instance, in Figures A1 and A2, we note that among the various
correlates of weight-for-age malnutrition, sanitation practices appear to be more strongly
negatively correlated during onset of summer. Not having a flush toilet is correlated with lower

weight-for-age in April 2015 but not in January 2015.

Next, we check for heterogeneity in terms of malnutrition prevalence at the worker’s center.
If worker effort to reduce malnutrition involves high fixed costs, having more malnourished
children initially would increase the worker’s incentive to make that investment and get a higher
total payment at endline. If the cost of effort increases linearly with the number of malnourished
then there is no differential incentive, and having a larger fraction of the children be malnourished
may signal epidemiological factors such as worse sanitation and more disease vectors, poorer diets
at home, greater poverty, lower parental or worker knowledge, etc. which would make it harder to
achieve each unit of improvement. It is thus ambiguous if workers are able to do better in centers
that are doing worse initially. We test for this using two parameters - (1) High or low number of
malnourished children at baseline based on the median (which was 10) or (2) High or low
proportion of children who are malnourished based on the median (0.36). In both cases, we find no

significant differences between the high or low measures for the performance pay treatment for the



first three months. Over the next three months (columns (5)-(8)), there appears to be a greater
focus on the performance pay centers that had a higher prevalence. However, overall, we do not
find strong evidence for there being any effect of baseline prevalence, at least in the short-term. In a
similar vein, Figures A3 and A4 in the Appendix delve into heterogeneity of response to the

performance pay treatment by quartiles of number of low weight-for-age children at baseline.

We also check if intra-center correlation among children underestimates our standard
errors and overestimates the precision. As the treatment varies at the center level, there could be
serial correlation in the health of children within a center that should be taken into account when
estimating standard errors. One way of correcting for this issue is to follow a non-parametric
approach and cluster standard errors at the center level (as we do in the earlier tables). Another
recommendation is to carry out a Moulton (1986) parametric correction for the standard errors to
allow for serial correlation and check for consistency of the main results. We do so in Table A6 and

find that our results remain robust.

Mechanisms

Table 6.1 shows a test for the mechanism of short-term effects by studying the changes in
the quantity of worker-mother interaction. Quantity of interaction is measured by home visits by
worker, center visits by mother, and frequency of worker talking about child in the last month and
are reported by mother during her interviews in the intensive surveys. We find a large and
significant effect of both treatments on increasing the frequency of worker talking about child
(column (3)). These effects are robust to inclusion of other controls. Overall it appears that instead

of increasing the number of visits, the worker was simply more attentive during each visit.

Next, we test for the same mechanisms but now in the medium term in Table 6.2. Here we
find a statistical and significant effect on home visits by worker in the two treatments. It is possible

that after exhausting the returns from frequency of worker talking about child, the worker switches



to making individual home visits in the medium term. This result could also imply that workers
seek initially to advise the mother about what to do at home, and then turn to monitoring her

compliance with that advice.

Table 7.1 addresses the content of communication between workers and mothers during
the initial period of incentive treatments, obtained by asking each mother what the caregiver might
have talked about during one or more conversations. Nutrition is a dummy variable equal to 1, if in
the last month the worker spoke to the mother about her child’s nutrition. Hygiene is 1 if the
worker talked with the mother about maintaining the child’s hygiene. Chart is a dummy equal to 1
if the worker showed the mother a growth chart. Scare takes unit value if the worker scared the
mother with consequences of malnutrition. We find that in the performance pay and fixed bonus
treatment groups, workers seem to focus on the nutritional information as opposed to talking about

hygiene and showing charts. This effect is robust to including additional controls.

Table 7.2 concerns change in the content of communication after the incentive treatment,
showing reversion in the frequency of conversations about nutrition, and even a reduction in
conversations about each child’s growth chart. This reversion or withdrawal of effort could help
explain lack of persistence in the impacts after incentives end. There is some significant increase in

conversations about hygiene, but only in the treatment arm that had received the fixed bonus.

The next two tables concern families’ response to caregivers’ efforts, first in the short term
when incentives are introduced (Table 8.1) and then in the medium term over the next three-
month period (Table 8.2). Each is based on mothers’ reported dietary intake for her child at home,
focusing on four foods of particular nutritional interest: milk and green vegetables for
micronutrients, and traditional desserts or porridge for calories. These are dummy variables,
coded 1 if the mother reports feeding these at least twice in a week on average. In Table 8.1 we find

significant and large effects on milk, dessert and porridge consumption in the short term in both



treatment groups. These are robust to including mother and child level controls as well as worker
level controls. Green vegetable consumption is lower in both treatment groups, which could be due
to substitution among these foods or in response to the foods children have eaten at the ICDS
center. Over the next three-month period, as shown in Table 8.2, we find that the increase in milk
and porridge intake remains robustly significant for the performance-pay group, but effects are
smaller and less significant for the fixed bonus group. In the appendix table A3 we test for pre-
trends in the mechanisms of quantity and quality of information and diet. We find differential time
trends in only two of 22 comparisons, one of which is significant only at the 10% level, from which

we conclude that the common trends assumption is likely to hold even for the mechanism checks.

Our final mechanism check concerns absenteeism during the months between rounds of
data collection. Independent supervisors were hired to make unannounced visits to the centers in
August-September 2014, November-December 2014, February-March 2015 and May-June 2015, to
check for presence of the worker and to weigh the food served at the center as well. Table 9 shows
that the attendance of the workers went up significantly in the performance pay treatment in the
month of November after the incentives were promised to them. There are also sporadic increases
in attendance among workers who received the fixed bonus treatment, but the timing of these
increases cannot be clearly linked to payment dates so may be due to random fluctuations in
absenteeism. Overall, there is a significant increase in attendance of Anganwadi workers in the
performance pay treatment in the short-term. We also show the increases graphically in the three
groups in Appendix Figures A5, A6 and A7. However, we do not find any evidence to suggest that

the weight of the total food being served increased in the performance pay or fixed bonus arm.

Conclusion

This paper describes a randomized controlled trial of financial incentives for improved

service delivery among 160 government workers in ICDS centers caring for over 4000 children in



Chandigarh, India. In this trial, workers in centers selected for treatment randomly drew either a
one-time fixed bonus of Rs. 200, or a performance-pay incentive of Rs. 200 per child at their center
whose classification improved from severe to moderate or moderate to no malnutrition, net of any
children whose classification worsened, over two successive three-month periods. This criterion
for performance pay directly reflected the government’s goal to reduce prevalence of underweight
in ICDS centers, as measured by each child’s weight relative to a healthy population at each age and
sex. Workers on performance pay contracts had high expectations from themselves. In Figure A8,
we show that more than 50% of the workers expected to receive the maximum incentive possible.
Their expectations were highly optimistic. Overall, the average payouts in the performance pay

treatments were close to Rs. 800, half that of their mean expectation (as shown in Figure A9).

Our trial compared outcomes in the two treatment arms with each other, and with children
at case-control centers in another part of Chandigarh. All children attending every center in the
trial were measured on five successive occasions, through two baseline surveys to detect any trend
differences prior to the trial, and then three endline surveys to detect short- and medium-term
responses to treatment followed by persistence or reversal after incentives are removed. Surveys
also included interviews with mothers about their interactions with the ICDS caregiver, and about
what their child ate at home. Unannounced visits to each center in between the surveys were used

to monitor caregiver effort.

Our principal finding is that workers receiving performance pay achieved significant
improvements in children’s weights, averaging an increase of about 200 g per child relative to
control, weight-for-age z score improvement of 0.1 standard deviations, and reduction in the
prevalence of malnutrition by 5 percentage points over the first three months of performance pay.
In the short-term, the number of malnourished children in a center declined by an average of 2 in

the performance pay group and by 1 in the fixed bonus group relative to the control group change



(of improving 2 children). Similar improvements were achieved in the performance pay group over
the second three months of performance pay. Some improvement was also observed among
children in centers where workers received the fixed bonus, but the gains from performance pay
were larger and more consistent among subsamples of the population. Our robustness checks find
no differences in pre-treatment time trends between arms of the trial, and mechanism tests reveal
significant increases in the frequency with which caregivers receiving performance pay actually
discussed nutrition with mothers, and significant increases in the frequency with which those

mothers reported feeding milk, porridge and desserts to their child.

The trial reported in this study builds on Singh (2015) and Singh and Mitra (2015),
continuing a series of trials designed to inform performance pay in the ICDS system in India.
Related research concerns the use of tournament-type contests among Anganwadi workers in ICDS
centers, the specific kinds of effort that workers use to achieve children’s weight gain, and
complementarity or substitution between what they provide and children’s diets or care practices
at home. Replication of this trial will be needed to confirm its validity, but results to date provide
grounds for optimism that low-cost incentives can help public service providers significantly

improve child health outcomes.
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Figure 1: Map of Anganwadis in Chandigarh in three administratively and geographically distinct

blocks
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Figure 2: Graph of average weight-for-age z-score over the five consecutive rounds between July
2014 and July 2015 for the two treatment and control groups



TABLES

Table 1: Timeline of the experiment

Round Date Block 1 Block 2 Block 3
Control
Baseline-I Jul-14 Control* (83) Control (76) (85)
Control
Baseline-II Oct-14 Control (84) Performance Pay (38) Fixed Bonus (38) (85)
Control
Endline-I Jan-15 Control (84) Performance Pay (38) (85)
Endline-II Apr-15 Control (84)
Endline-III Jul-15 Control (84)

Notes: * denotes that one center was not surveyed from Block 1 in Baseline-I as it was closed. Numbers in
parentheses show the number of centers in each arm. Performance Pay is a bonus conditional on improvement

in health outcomes promised at the end of Baseline-II and Endline-1. Payments were made at the end of

Endline-I and Endline-II respectively. Fixed Bonus denotes a fixed bonus of Rs. 200 per worker at the end of
Baseline-II. Blocks 1 and 3 are the control blocks for the first three rounds. Only Block 1 is the control block for
last two rounds.
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Famel C: Worker and Angarwadl Characteristics
‘Wharker is SC/ST .54 (0.50] 021 (041)  Das 050 Q.07 (09} o3g{0a1) =
Worker is Hirdu 0.83 (0,36 OUB4 (D.35) 0BT (D34 -0.03 {007 0,01 (0.09)
Woarker's age 41.21(845)  39.11(7.09) 38 43[B.1E) 278{155)* 2.10 {1.85)
Wiorkes i college educated 0,25 (043 D40 (0.43) 037 (04K 40,11 [D.0R) -0.14 [311)
Electricify in AWC 0,97 (015 29 0AE 0530025 0,05 [0.03) 0, 0 (0.0}
Fanin AWC 087 (0,16 009G (0 18) 9] ED.2E 0,06 (Dund) 0.0 [0.04)
Diirking water in AWE 0.60 (048] B5T (049 047 (0.50] 0.13 |0.02] *** 0.03 j0.08}
Todlet in AWC (.56 (0.49) 256 050 s £0.500 0.10{0.09) *=* 0.01 (.04}



Table k& Compliance amd atirition rates

Controd  Performance Pay Fized Bonus  Total

children waighad 233 1028 1035 42494
Basgfine 1  children whose mothers quizzed 15940 892 b 1737
% children whose maothers quizzed may war 0.a7 0.87
children re-welghed 1536 Hi 800 3135
children whose mothess re-quizzed 1270 45 ball 2555
Basating 2 Atn'hiurlln children quEhal:l (LI ¥ (LIl 023 Lﬂ
total children weighed [1) 1219 1073 1068 4350
total chikdren whose mothers quizzed {2) 1968 94z 959 3869
chitdren re-welghed from {1} 1753 8355 B35 3443
chitdren vmnsgmnthﬁs re-quizzed from (2] 1451 M 700 2852
Endlire 1 Attrition in children weighed ax 0.5 021 021
total children weighed (3] 1448 1096 1122 AGEG
total children whose mothers quizzed |4) 2158 970 plei 41317
children re-welghed from {3} 1Ha5 A50 B4 LR
children whiose mothere re-quirzed from [4) (F L% ] Ha7T T11 PRGN
Endline 2  Attrition in children waighad .24 0.z 0.8 .26
total children weighed (5] 13118 1081 1117 4515
total chidren whode mothers quirsed |§) Lk L] 933 = 4014
chitdren re-weighed from {5} 1506 755 789 3050
childron whose methers re-quizzed from [6) 1279 596 B30 2505
Endline 3 Attrition in children weighed .35 0,30 0.xg 0,33
tolal children wedighed 2330 I0R1 11349 4550

total children whose mothers quizzed 2075 945 ara 4000




Table 2.3: Differential Attrition by Child Health between Rounds ? and 4

Between Rownd 2 and Round 3

Bebtwesn Round 3 2nd Round 4

(1l (2 (3] (4} (&) (B} [14] 1ah
Artrted  Abtrited  Aterited  Attrited  Anieited  Anriced Artriced  Artriced
Wi -score -1.00400  0.0121 000936 ool08  -DO01ED*  -DODESE 000610 -0.00641
(O0E27)  (DO049) [(DO0S02) [D.00RRG) (D.OOSRD| (D.O098%F (U0B1R)  (DUD416]
Performance Pay .01t 067 00333 00917 00921 DO9RA*T 0121 R 1230t
{0.0400)  (0.0392) (00333 [0O0319) (0.03e0) [Q03E5)  (0.0353)  (D.0364)
Fizad Banis L0155 -0.016E -0.0348 00920 -1z 00128 0335 -0.0354
(0.0405)  (0.0414)  (003S3) (00354} (OUD3ES)  |003S3)  (OOIET) (DoD3E4)
Wa 1score®*Parfarmance Pay 0.00492 000004 000589 000883 -00281 -QL2a9 22y o217
(0012 (00209 QD169 [D1s5]  [0.D202) [OL0204 ] QL2270 (D.O224)
Wia t-acore " Fxed Banus 00460 -0,015%8  -0uDD359 000054 00145 00157 00238 00211
{0.0209) (00210 {00281) (D0177) (0.0220) (0.0215)  (D.0217)  (0L0215)
Mo controls X X
Child-level contrals H Y ¥ K H ¥
Mather-lewel contngis X X X
Wiorker-level conlrals ¥ X
] 6505 6505 4179 4179 EaG4 E3GL 4454 4454

Meles: Heterosoedaticily-oonsistent stardand errors accounting for clustering at the enier levelin parentheses, Data are from
twin consecutive rounds of surveys casried cat in October 2014 and January 2015 in columns (1) to (4] and from two consecutive
rounds of surveys carried out in Jlanuany 2015 and April 2015 for columns (5] to {8). Attrited 15 a dummy variable that takeswvalue
equal ta 1 ¢ the child attrited frormn the sample between rounds |2} and [3] in columns (1) o {4) and betwesn rounds (3] and (4] in
columns (5] bo (8). Performance Pay was pramised to workers In Novervber 2004 based on Individeal weight-tor-age targets and
weas pand out = Febroary 2015 Fised Bonus was an ex-ante (nocentive of Bs. 200 per worker in Movember 2004, all dependent
wariabie: are the changes ina child™s health indicator over the two consecutive raunds. Chid-level control include age and texaf
child, mather controls include dummy variables for iFmather identifies herself as scheduled caste, iFf mother identifies hersedf as
Hindu, i thera i= & grandmaothar at homa, it mother cannot read and write, if husband cannet read and write, f mother i 5
homemaker, if tollet i communal, if toilet has no flesh, mother's age, total chiddren in household, housshold Income and an index
af 13 flxed assats in the household. \Workes-level contrals are durmmy variables for IF weorker idertifies herseif as scheduled caste,
if worker identifies bersell as Hindu, if worker is college-educated, worker's age and dummy variables far the availabilty of the
foillowing resources at the center: electricity, fan, helper, chart, biackboard, drinking water and toilet. *Significant at 10%,
*aoignificant at 5%, "**Significant at 1%



Table 2.4 Mean of health indicators across treatments and rounds

Block 1 Block 2
Control Performance Pay Fixed Bonus

Round 1
Weight 13.09 13.67 13.48
(1.95) (2.02) (1.98)

Round 2
Weight 13.47 13.74 13.73
(2.07) (2.09) (1.97)

Round 3
Weight 14.05 14.53 14.42
(2.05) (2.08) (1.99)

Round 4
Weight 13.90 14.49 14.29
(2.02) (2.07) (2.03)

Round 5
Weight 13.87 14.42 14.30
(2.09) (2.26) (2.04)

Round 1
Wfa Z-Score -1.70 -1.51 -1.59
(0.82) (0.81) (0.83)

Round 2
Wfa Z-Score -1.59 -1.47 -1.47
(0.85) (0.85) (0.83)

Round 3
Wfa Z-Score -1.38 -1.18 -1.23
(0.83) (0.82) (0.82)

Round 4
Wfa Z-Score -1.51 -1.23 -1.31
(0.81) (0.80) (0.88)

Round 5
Wfa Z-Score -1.62 -1.32 -1.37
(0.79) (0.85) (0.83)

Round 1
Wfa Malnutrition 0.44 0.35 0.39
(0.50) (0.48) (0.49)

Round 2
Wfa Malnutrition 0.39 0.33 0.32
(0.49) (0.47) (0.47)

Round 3
Wfa Malnutrition 0.29 0.19 0.20
(0.45) (0.39) (0.40)

Round 4
Wfa Malnutrition 0.35 0.21 0.26
(0.48) (0.40) (0.44)

Round 5
Wfa Malnutrition 0.41 0.26 0.28
(0.49) (0.44) (0.45)




Table 3.1: Short term effects on health outcomes after introduction of treatments

(1) (2) (3) (4) (5) (6) (7) (8) (9)
change in Dependent Variable Weight Wfa z Wfa mal Weight Wfa z Wfa mal Weight Wfa z Wfa mal

Performance Pay 0.234***  0.108*** -0.0400* 0.196*** 0.0899*** -0.0451* 0.219*** 0.101*** -0.0561**
(0.0618)  (0.0302) (0.0222) (0.0696) (0.0335) (0.0261) (0.0772)  (0.0370) (0.0269)

Fixed Bonus 0.107 0.0490 -0.0185 0.103 0.0474 -0.0238 0.123 0.0557 -0.0333
(0.0757)  (0.0352) (0.0221) (0.0860) (0.0405) (0.0272) (0.0933) (0.0442) (0.0278)

No controls X X X

Mother and child-level controls X X X X X X

Worker-level controls X X X

N 5203 5169 5174 3528 3522 3524 3528 3522 3524

Notes: Heteroscedasticity-consistent standard errors accounting for clustering at the center level in parentheses. Data are from two
consecutive rounds of surveys carried out in October 2014 and January 2015. Performance Pay was promised to workers in November 2014
based on individual weight-for-age targets and was paid out in February 2015. Fixed Bonus was an ex-ante incentive of Rs. 200 per worker in
November 2014. All dependent variables are the changes in a child's health indicator over the two consecutive rounds. Weight is measured in
kilograms. Wfa z is the weight-for-age z score given the child's sex and age. Wfh mal is an indicator for malnutrition as measured by weight-for-
height z score and Wfa mal is an indicator based on weight-for-age z score. Mother and child-level controls include age and sex of child, a
dummy variables for if mother identifies herself as scheduled caste, if mother identifies herself as Hindu, if there is a grandmother at home, if
mother cannot read and write, if husband cannot read and write, if mother is a homemaker, if toilet is communal, if toilet has no flush,
mother's age, total children in household, household income and an index of 13 fixed assets in the household. Worker-level controls are
dummy variables for if worker identifies herself as scheduled caste, if worker identifies herself as Hindu, if worker is college-educated, worker's
age and dummy variables for the availability of the following resources at the center: electricity, fan, helper, chart, blackboard, drinking water
and toilet. *Significant at 10%, **Significant at 5%, ***Significant at 1%.



Table 3.2: Medium term effects on health outcomes

(1) (2) (3) (4) (5) (6) (7) (8) (9)
change in Dependent Variable Weight Wfa z Wfa mal Weight Wfa z Wfa mal Weight Wfa z Wfa mal

Performance Pay 0.157*** 0.0631** -0.0413** 0.192*** 0.0793** -0.0487** 0.231*** 0.0976*** -0.0522**
(0.0554)  (0.0266) (0.0165)  (0.0707) (0.0334) (0.0213)  (0.0687) (0.0327) (0.0219)

Fixed Bonus 0.131**  0.0568* -0.0262 0.159**  0.0681* -0.0298 0.196**  0.0878** -0.0341
(0.0657) (0.0321) (0.0189) (0.0753) (0.0371) (0.0241) (0.0776) (0.0380) (0.0241)

No controls X X X

Mother and child-level controls X X X X X X

Worker-level controls X X X

N 3468 3436 3445 2303 2301 2302 2303 2301 2302

Notes: Heteroscedasticity-consistent standard errors accounting for clustering at the center level in parentheses. Data are from two
consecutive rounds of surveys carried out in January 2015 and April 2015. Performance Pay was promised to workers in November 2014 based
on individual weight-for-age targets and was paid out in February 2015. Another round of promises was made in February 2015 and payments
were made in May 2015. Fixed Bonus was an ex-ante incentive of Rs. 200 in November 2014. All dependent variables are the changes in a
child's health indicator over the two consecutive rounds. Weight is measured in kilograms. Wfa z is the weight-for-age z score given the child's
sex and age. Wfh mal is an indicator for malnutrition as measured by weight-for-height z score and Wfa mal is an indicator based on weight-for-
age z score. Mother and child-level controls include age and sex of child, a dummy variables for if mother identifies herself as scheduled caste,
if mother identifies herself as Hindu, if there is a grandmother at home, if mother cannot read and write, if husband cannot read and write, if
mother is a homemaker, if toilet is communal, if toilet has no flush, mother's age, total children in household, household income and an index
of 13 fixed assets in the household. Worker-level controls are dummy variables for if worker identifies herself as scheduled caste, if worker
identifies herself as Hindu, if worker is college-educated, worker's age and dummy variables for the availability of the following resources at the
center: electricity, fan, helper, chart, blackboard, drinking water and toilet. *Significant at 10%, **Significant at 5%, ***Significant at 1%.



Table 3.3: Fading-out effects on health outcomes after discontinuation of treatments

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Wfa Wfa Wfa
change in Dependent Variable Weight Wfa z mal Weight Wfa z mal Weight Wfa z mal
Performance Pay 0.101 0.0327 -0.0171 0.0709 0.0269 -0.0218 0.0898 0.0355 -0.0338

(0.0772) (0.0354) (0.0195) (0.0873) (0.0392) (0.0238) (0.0904) (0.0408) (0.0235)

Fixed Bonus 0.0129 0.00420 0.00587 0.0142 0.00738 0.00554 0.00967 0.00266 0.00262
(0.0836) (0.0394) (0.0192) (0.0705) (0.0337) (0.0261) (0.0752) (0.0357) (0.0267)

No controls X X X

Mother and child-level controls X X X X X X

Worker-level controls X X X

N 3050 3022 3023 2230 2223 2224 2230 2223 2224

Notes: Heteroscedasticity-consistent standard errors accounting for clustering at the center level in parentheses. Data are from
two consecutive rounds of surveys carried out in April 2015 and July 2015. Performance Pay was promised to workers in
November 2014 based on individual weight-for-age targets and was paid out in February 2015. Another round of promises was
made in February 2015 and payments were made in May 2015. Fixed Bonus was an ex-ante incentive of Rs. 200 per worker in
November 2014. All dependent variables are the changes in a child's health indicator over the two consecutive rounds. Weight is
measured in kilograms. Wfa z is the weight-for-age z score given the child's sex and age. Wfh mal is an indicator for malnutrition
as measured by weight-for-height z score and Wfa mal is an indicator based on weight-for-age z score. Mother and child-level
controls include age and sex of child, a dummy variables for if mother identifies herself as scheduled caste, if mother identifies
herself as Hindu, if there is a grandmother at home, if mother cannot read and write, if husband cannot read and write, if
mother is a homemaker, if toilet is communal, if toilet has no flush, mother's age, total children in household, household income
and an index of 13 fixed assets in the household. Worker-level controls are dummy variables for if worker identifies herself as
scheduled caste, if worker identifies herself as Hindu, if worker is college-educated, worker's age and dummy variables for the
availability of the following resources at the center: electricity, fan, helper, chart, blackboard, drinking water and toilet.
*Significant at 10%, **Significant at 5%, ***Significant at 1%.



Table 4: Checking for pre-trends in health outcomes between Baseline-l and Baseline-I|

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Wfa Wfa Wfa
change in Dependent Variable Weight Wfa z mal Weight Wfa z mal Weight Wfa z mal
Performance Pay -0.0428 0.000595 -0.0307 -0.0888 0.000222 -0.0313 -0.0991 0.00620 -0.0305

(0.103) (0.0359) (0.0219) (0.124) (0.0405) (0.0222) (0.119) (0.0411) (0.0223)

Fixed Bonus 0.135*  0.0736* -0.0409 0.127 0.0782* -0.0404 0.0971 0.0694 -0.0305
(0.0785) (0.0390) (0.0256) (0.0830) (0.0402) (0.0277) (0.0884) (0.0423) (0.0285)

No controls X X X

Mother and child-level controls X X X X X X

Worker-level controls X X X

N 4674 4630 4642 3744 3730 3739 3744 3730 3739

Notes: Heteroscedasticity-consistent standard errors accounting for clustering at the center level in parentheses. Data are from
two consecutive rounds of Baseline surveys carried out in July 2014 and October 2014. Performance Pay was promised to workers
in November 2014 based on individual weight-for-age targets and was paid out in February 2015. Another round of promises was
made in February 2015 and payments were made in May 2015. Fixed Bonus was an ex-ante incentive of Rs. 200 per worker in
November 2014. All dependent variables are the changes in a child's health indicator over the two consecutive rounds. Weight is
measured in kilograms. Wfa z is the weight-for-age z score given the child's sex and age. Wfh mal is an indicator for malnutrition
as measured by weight-for-height z score and Wfa mal is an indicator based on weight-for-age z score. Mother and child-level
controls include age and sex of child, a dummy variables for if mother identifies herself as scheduled caste, if mother identifies
herself as Hindu, if there is a grandmother at home, if mother cannot read and write, if husband cannot read and write, if mother
is a homemaker, if toilet is communal, if toilet has no flush, mother's age, total children in household, household income and an
index of 13 fixed assets in the household. Worker-level controls are dummy variables for if worker identifies herself as scheduled
caste, if worker identifies herself as Hindu, if worker is college-educated, worker's age and dummy variables for the availability of
the following resources at the center: electricity, fan, helper, chart, blackboard, drinking water and toilet. *Significant at 10%,
**Significant at 5%, ***Significant at 1%.



Tabde 5,1 Heterogeneity chéck for short term effedts

Tatal Totsl Frmedd Fixed
Literate  Hliderate  Litemite Hiterate  children chilfren> assefs>  asels <
By Girly I pears -5 pears 50 venrs  ieolhed ik hsr Eathar Latber i ) z misdlian i
11l [Z] (1 41 1] (&) L] §E E]] i1a) {11 {12} (13
chiudge i Dapsmienl Varsble ‘Weight Waight Weght Waight Whaight We'aght Wieirht Wieighl Wikl Whaighl Welght  Weight  Waight
Perlprmance Pay 0202 QM4 Q257 Q1" L i . Sl + T B A = B T 3172 anb*+*  ni9o** {11 R L R
[OOBED]  [OOBLZ} DOTSS (OLDd)  [OLILE]  JROTSE  GDOSTR  (ROTET) ARIEI) ROFI3)  LOEIS)  ML0SOE| (00865
Fis=d Baiiis e e 0,0102 {1 245"* {OBZ0 0.06E58 CL1x3 0.0348 OaeTs 0314 [Llzs CLOERD CLO2GE 1326
[DAa8Es]  [(GO05939] |DAORRR]  [010) [0.14%]  pOssE) [0162) (00EFT (B2 (0ER3p M0sda)  {Bo0s) o aT)
M 1545 2550 2005 0T 117% 2729 1524 Lk a3y i Tl 1904 a3

Motes: Heteroscedartioty-corastent iandard errars accoanting far dustering at the tenter ewsl in parantheses. Data are from tao conecutive raunds of sunseys carmied out nODcotoher
2014 and January 2015, Pedormance Pay was prameed B0 warksrs i Mosermbes 20148 based on irdredual wesght-for-age targets and was paid ot m Febraary 015, Fised Bonus was an &x-
arte Incenthve of Rs, 200 per workes in Mesereher 2004, Al degandent variables are the changes ina childs healin indicator over the two consecutive rounds Welght s measerad in
kilagranm. Cohirmns (1) snd {2] spit the sample by sex of child, colurmns |3}-{5] by age of child, column [§]-49) by Meracy of parents, colummns %) and (10] by total children in bousehold jeis
tham or greater than the madian of 2, ard colurns (12 and (13} by the madian proporton of 13 fiked assets osmned by housahold (4#5%) *Significant ab 10%, **Significant at 5%,
e apnddicant ot 1'%



Tabbg 5.2; Hetarogenaity check for medium term efficts

Total Tl Fined Fixed
Literate  Witerate  Literate  llliterate  children  children s assets» asets<
Byt Eirls 14 years  A-5years . 56 veart  mdlher mather 1athesr Tather =2 z msaian maaclign
1) ] i) i ) i5) 7 ] £ 1) 111} 1z} 13
charge in Depemient Vorim'e Waight wWaight Weight Weight Weght Weigh Weight Weight Weght Wimight Weight Weapht Waipht
Peflormance Pay (U LA 1% 7 R o 6 . [ L 0N Qagyes 0133 0143 [ e b 0,150 k120" Ox0*™ [T {107
[doeen;  (0.0eR1) |CER T |0 O T 0.y (D.OTEs) ok u i {00 T5E] 1. 115] |0 GESE]) |OB18)  jLCErE)  (O0ERE)
Flard Bonus 1,133 0133 0186 0125 007245 B Eoh iy 1145 Q127 0.234%" k128" 1193 n2ii** 2101
(3851} (00AY3|  |0U09BD)  (O0BRA)  (D10B)  (OO8EY) (ROSEAE] (03] (0181] (00740 0.0BR4)  400954F  (0.0774)
N LEE] 1780 1202 122% B52 1766 g 2118 S8 2070 1398 1346 1468

Motes: Heterosoedashioby-cansstent standard errors acoounting for dustening 2t the center |evel in parentheses. Data are frgm two consecutive rounds of sorveys carmed out in Janwsans 2005
ard April A005, Performanie Pey wak promised 1oaorkers in Nowember 2014 based an indiadidal weight-tar-age tangets and wac pad odt i Feoruany 2005, Another round of promises was
made n Febraary 2055 and payments were made in May 201%, Fied Boras was an ss-ante intentve of R 200 in Movember 2004 & dependent varlables are the dhanges ina child's heathh
indicatar creer Fe we corse culied raursls, Waight i measered n Kilegrams, Calurmms |1 and [2) wplit the sarmale by sen of child, eglurmng (3]1-05) by ape of child, ¢olurne (G50 By literacy af
parents, molumng {5) and (10} by totad children in kouschold loss than or groater tharm the median of 2, ard cofumine {13 and |12} by the median proportion of 12 feed acsets owned by
howsstald (A6%]. "Signilicant &t 108, * "Sgnilicant 8 5%, ™ *Sgnificant & 1%



Table 5.3: Threshold effects

Maar Far Mear Far Maar Far
Moderate Severe Mermal
(1) (2) (3) (4 (5) i6)
change in Dependent Variable Wha z Wiaz Wia z Wifa z Wha z Wia z
Ferformance Pay (i - 0.06ES 0.101 L0659 D13g*+= DL1gg***
(0.0472) {0.0521] (0.121) {0,142 (0.0409) (0,0432)
Fixed Bonus 0.0795* 0,109 D.0297 =-0.0293 D.0843** D1z21**
(0.0479) 10.0783] (0.0977] (0.165) (0.0414) (0.0512)
M ity FLEr 250 224 1650 1568

Motes: Heteroscedasticity-consistent standard errors accounting for clustering at the center level in parentheses. Data
are from two consecutive rounds of surveys carried out in October 2014 and January 2015, Performance Pay was
promised to workers in November 2014 based on individual weight-for-age target: and was paid out in February 2015.
Fixed Bonus was an ex-ante incentive of Rs. 200 per worker in November 2014, Mear migans that in Bound 2, child was
claser to the target weight than the median difference between present weight and target weight for a child in the
Moderate category [within 1 kg of the Normal target), Severe category (within 2.5 kg of the Moderate target), and
Mormal category [within 0300 kg of the Moderate threshold). Far is defined as not Near. *Significant at 10%,

=*significant at 5%, ***Significant at 1%.



Table 5.4: Dose Response effects

change in Dependent Variable

Low #mal High #mal

Low malp High malp

Low #mal High #mal

Low malp High malp

Short-term Short-term Medium-term Medium-term
(1) (2) (3) (4) (5) (6) (1) (2)
Wfaz Wfaz Wrfa z Wfaz Wfaz Wfaz Wfaz Wfaz

Performance Pay

Fixed Bonus

N

0.119%**  0.140%**
(0.0311) (0.0525)

0.0338  0.0865*
(0.0399)  (0.0518)

3014 2155

0.149***  0.138%**
(0.0382) (0.0435)

0.0764  0.0625
(0.0465)  (0.0502)

2636 2533

0.0404 0.0751**
(0.0406) (0.0315)

0.0714  0.0378
(0.0505)  (0.0380)

1607 1829

0.0411  0.0874%***
(0.0440) (0.0318)

0.0766  0.0373
(0.0556)  (0.0350)

1482 1954

Notes: Heteroscedasticity-consistent standard errors accounting for clustering at the center level in parentheses. Data are from two
consecutive rounds of surveys carried out in October 2014 and January 2015. Performance Pay was promised to workers in November
2014 based on individual weight-for-age targets and was paid out in February 2015. The performance pay was then promised again to
the same set of workers in February 2015 and paid out in May 2015. Fixed Bonus was an ex-ante incentive of Rs. 200 per worker in
November 2014. Medium-term is measurement between January 2015 and April 2015. Low #mal is the subset of centers where total
malnourished children at baseline were less than or equal to the median (10 children). Low malp is defined as the subset of centers
where the proportion of malnourished children at baseline were less than or equal to the median (0.36). High #mal and High malp are
the centers that are not Low #mal and Low malp respectively. *Significant at 10%, **Significant at 5%, ***Significant at 1%.



Table 6.1: Mechanism of short-term effect - Quantity of interaction between worker and maother

{1} 2] [El [4) (5] I5) 7 (8] (9]
Fregueancy Fraqueancy Fraquency
Hame Center af warker Harme Cantor af waorker Hemia Center of worker
visits by visits by talking visits by  wisits by talking visits by wisits by talking
change in Dependent Variable wirker mother about child  worker mzther  about child wiorker mather  about child
Performance Pay -1.453 -1.743 4,311%** -1.239 -1.327 4.323%%* -1.256 -1.141 44100
[D.968) (1560) 10,537 {0.898] {1.525) [0.234) (0.915] {11.438) {0.970)
Fiwed Bonus -2.085* -1.111 5.325%4* -1.835 -[1,995 4.996%%* 2.019% 1,223 5.012%**
[1.148) (0.BS0) f1.119) (1.144) {0.B63) [1.020) (1.092) 10.855) {1029}
Mo comtrols X ¥ X
fetother and child-level contrals X ol ¥ X X X
Worker-level controls X 4 X
M 4260 3714 EL 1] 3275 2831 3062 3275 2831 3062

Motes: Heteroscedasticity-consistent standand errors accounting for duﬂfllnﬂ at the center bevel In parentheses. Data are from two consecutive
rounds of surveys carried out in October 2014 and January 2015. Performance Pay was promised to workers in November 2014 based on indhvidual
weaight-for-age targets and was paid out in February 2015 Fixed Bonus was an ex-ante incentive of Rs, 200 per worker in November 2014, All
dependent varlables are the dhanges in the indicator over the two consecutive rounds. Home wisits by worker are number of visits by Anganwadi
worker to the household in the previous month as reported by the mother. Center visits by mother are mother's visits to the Anganwadi in the
previous month as reported by the mother. Frequency of worker talking about child is the number of times worker spoke about child with mother in
thes previcus manth as reported by the mother. Mother and child-level controls Inelude age and sex of child, 3 dusmy variables for if mothes identifies
hersalf as scheduled caste, if mother identifies herself as Hinduy, if there is 2 grandmaother at home, if mother cannot read and write, if husband cannot
read and write, if mother iz a homemaker, if toilet is communal if toilet has no flush, mother's aga, total children in household, household income and
an index of 13 flxed assets in the household. Worker-level controds are dumnmy variables for if worker identifies herself as scheduled caste, if worker
identifies herself as Hindw, If worker (5 college-educated, worker's age and dummy variables for the availability of the following resources at the
cenber; electricity, fan, kelper, char, blackboard, drinking water and toilet, *Signsficant at 10%, " *Significant at 5%, ***Sgnificant at 1%,



Table &2 Mechanlsm of medium term effects - Quantity of interaction between worker and maother

i1 i2] 3 4] {5} (6] (7 {E] )]
Fraguency of
Homme Center Frequancy of Home Center Freqguency of Home: Centar wiarker
wizits by  wvisits by  worker talking  wisits by visits by worker talking  wisits by wisits by talking about
chovge In Dependent Variable worker  mother about child worker - maother  about child worker  mother child
Performance Pay 3730%*  -1,158 1.270 4.424***  -0.BH3 1.008 4.434%%% -] 4pR DRI
[0.B34) [1.144) {1.353) (0.858) [1.150} 11.394] (0854 {1.2249) (1323)
Fixed Bonus 4, 106%** 000817 1.441 4.495%%F D093 1.250 4.570%*% 1841 1876
(0.892)  (1.205) {1.402) i0.918)  [1.244) {1.385) (0.929)  (1.243) {1.354)
Mo contrals W X ks
heother and child-level controls X K X X ¥ o
Woaorker-level controls ) X X
i 2758 2305 2607 2108 1753 1337 2108 1733 1597

Motes: Heterascedasticity-consistent standard errors accounting for clustesing at the center level in parentheses. Data are from two consecutive rounds of
surveys carried out in Jlanuary 2015 and April 2015. Performance Pay was promisaed to workers in November 2014 based on individual weight-for-age targets
and was paid out in February 2015, Another round of promises was made in February 2015 and bonuses were paid out in May 2015, Fieed Bonus was an ex-
ante incentive of Rs. 200 per worker in Movember 2014 All dependent variables are the changes in the indicator over the two consecutive rounds. Home
visits by sworker are number of visits by Anganwadi worker 1o the Rousehald in the previous month as reported by the maother. Center vists by mother are
mother's Waits to the Anganwad| in the previous month as reported by the mother. Frequency of warker talking about child isthe number of tmes warker
spoke about child with mather in the previous month as reported by the mother. Maother and child-level contrals include age and sex of child, a dumimy
varizhles for if mother identifies herwelf as scheduled caste, if mother identifies harself as Hindu, if there s a grandmathar at home, if mother cannat read
and write, if hushand cannat read and write, if mother is a homemakar, if toilet is communal, if toilet has no flush, mother's age, tota! children in household,
housahald incoms and an index of 13 fived assets in the household. Workerdevel contrals are dummy wariables for i worker identifies horself ag schedulod
caste, if worker identifies herself e2 Hindu, if worker is college-educated, warker's age and dummy variables for the availability of the followirg resources at
the center: ebectricity, fan, helper, chart, blackboard, drinking water and toilet. *Significart a2 10%, **Signdficant at 55, ***Significant at 1%



Table 7.1: Mechanism af shert term effects - Quality of infermation provided by worker W mothes

{11 (2 E]] 4] 5 15 (7l IE} {2 (2] i11] 12}
chanae i Dependent Varkable Mutritian  Hygiene Chart Seare  Mwtriien  Hygiene Chart REAE Mutrition  Hygiene Chart REare
Performance Pay 0.izgre (uyas Qs5E LOMaFE  Drigree 0.10= HLES Ol1s Dorag*eT  [rean L 0.0206

(00770)  (DOED6)  (DO0B41) dROE3E)  |0OTE0) (D.CBET) [D079E)  (DoOEs4)  (0OPET)  |DO0B3F (.O07E00 (D.0HSE)
Fraed Bonas 0.2407=* QE7E  -DO0E34 0101 DureAttt D0vTa gass -.09% DpasTtt LTSy L0136 -0,0922
(OOEIE]  0DSaB)  ROB0S]  W0705)  (DUDGEE) 00923} (GO0FE2) (D0TR4) (O06A3) (00907 [00?B2) 072
Bl contrals X K ¥ ¥
BAnther and ohild-level confrals X ¥ L ¥ ¥ X L ¥
Warker-lewel controls X ¥ b} b}
M 4197 4197 1197 4197 3123 3123 1213 3123 3123 3723 3213 3223

Motes: Heteroscedasticity-cansistent siandard esrors accounting for dustening at the center lewalin parentheses. Data are from bwo conseoutive rounds of surveys arred cut in
Cetober 2004 and January 2005, Performance Pay was pramised b warkersin November 2004 based on indhidual weight-for-age argets and was paid out in Febroary 2015 Fised
Bonus was sn ex-ant® intentive of R 200 perwarker in Nowermber 2014, All dependent variables are the charges in an indicator owver the twa eongecutive rounds, Nutrition 124
durmmy variable equal to 1 i, in the last maonth, the worker spoke to the mother abaut her child's nutritior. Hygiens is a dummy varisble egual to 1, in the la8 montk, the worker
falked with the mother about maintaining child's hygeene, Chart is @ dummy varable equal to 1 if, m the last month, the worker showed the mother a growth chart. bcare 15 a
durnmy varlable equal to one if, o the last manth, the warker scared the mather with corsequances of malmtritian, Mether and child-lovel controds indude age and sex af child, a
diamimy variabdes for # marher identifies hersed as schedulad caste, If mothar idenfles herself as Hindy, il there 5 a grandmather 31 home, i mather cannat read znd weite, it
s band canriol resd snd write, 7 mother i 8 omemaker, iF Uailet i3 communal, i iodet has no Mush, motherrs age, otal chilifren in usehold, bousehald income and an indes af
13 fiked omaets in the householl. Workerlevel controls ore dummy variobles for if worker identifes hersell as scheduled coate, if worker identfies horsedf g2 Hindu, if worker is
college-educated, worker's age and dummy varables for the avallability of the following resources ot the conder: electricity, fam, helper, chart, blackboard, drinking water and
toilet. =Significant at 10%, = *5ignificant at 5%, ==*Sgnificant at 1%



Table 7.2: Mechamisrm af mediom term effects - Qualily of information provided by worker o mother

el (2 13 [4h (51 (51 (7 &} (g L1o) {11} (12}
change in Degeadent Varimbie Mutriton  Hygiene Chart Scare Nutntion Hygene Chart Scare Mutrition  Hygiere Chart Soare
Performance Fay O.231***  0.06EF 03557 A011% 02Fstt Q0B 0378ttt 00139 -0306°*Y 00843 -0341%Yt 0133

(OBZa) (0UEFSE (D 10B) Q=S  [G0F63)  4OETI]  (0.A03)  0u0E26)  |0.0802)  (DU0BDS]  (DL105)  [0.0BTE)
Faed Bonus =0.130 016a%* 04337  J0672 0 1FARE  33eeR f4aR"*F -0.000201 -OATTRT OAnCCT -04RTERF A013F7
(o760 {00759 (008925 [0OTV3] (TO07E4)  (BOTES) (009870 0W0E20) [0O0FT) (O99S) {009Bl)  [2.0916)
M comtrols o K o x
Bnther and £ hild-leye| cantrois L X ¥ S X LS X L
Wharker-lewel contrmds b i ® -4
M 2645 2545 2645 2645 JOER 2024 plire] 2024 204 2REd 2024 2q

Motes Hetercscedasticity-consistent stamdard emors accountng for clustenng at the cesters levelin parentheses. Data are from Dwa consecutive rounds of surveys carred out In
January 2015 and Aprll 3005 Pedonnance Pay was promised b workers in Movember 2014 based an individual wesght-los-age targets and was pabd out in Febsuany 2015, &nother
rownd of promises was made in Februacy 2015 and bBonuses were paid out in May 2015 Fiked Bofius was anex-ants incenties of R, 200 per warker in November 3004, all
dependent variables are the changes i the indicatar over the tao consecutive rosnds. All dependent variables are the charges: inan indicator ower the twio consecutive rosnds.
Mutrition is a dummy varadle equal to 1 i, in the last month, the worker spoke to the mother abowt bar child's nutrition, Hygene is a dummy variable equal to 1 i, in the st
manth, the worker talked with the mother sbout maintaining child's hygieme, Chart s 8 dummy variable equal to 115, in the iast month, the worker showed the mother a growth
chart. Stase is a dumnmy vadiolde equal o e 01, 0 U last monih, the worker scared e mothar with ooseguences of malnutiition. Moter and ChitkHeszl conlrats include sge
and sex of child, a dummy variables for if mother idemtifies herself 2a scheduled caste, if mother identifies herself a5 Mindu, if there isa grandmather at home, | mother tannot
read and serite, i hushand cannat read and write, I[f mother s a hamemaker, f toilet & commaunal, F tallet has ne flush, mether's age, total children in househeld, househald
income and 30 mdax ot 13 flved asests inthe household Weorkor-lovel controds ase dummy vasiables for it worker [dentifies Parsalt as seheduled caste, If warker ientifias hersalf
a5 Himdu, if worker is college-educited, workar's age gad dumimy variables far ke auailabiliby af the lollowing resources &t the canbérn elactricity, lan, haper, chart, Blaciboard,
drinking mater and toiket. *Significant. at 108, = *Significant at 5%, ***Significant a1 1%



Tanle §.1: Machanizms of shart 1erm effects - Diet at home

{13 i2h i3] R (5 i) i7l iE} 9 (20 (11] i12)
ehange it Dependent Viriable Milk  Greenweg Dessért Poridge  Milk  Greenwvag  Dessert  Pomidge  Milk  Greenveg  Dessert  Poridge
Ferformance Pay 0,008 ** -DI47*** OISt 0,115% 008264 D143 02154t 01180 00816t DLI30CY* O2Zettt paost

(D07i6) (DO30E)  (DDE3S)  O6S7)  |0OIEB} (00373} (0.0628) (D631 {0o1&F D034} [(0.DEDE)  (D0B17)

Fened Bonuig .07 76" -0 161" 0aB3"YT 2537 Q0730 -0U1S0TYF 0.23E"YY 0.2E2*UM Q.OGGETTT -0.14@ YT 0.2137FF O.20OTTT
{00203}  (00FEDF  (DOSEE (00597 {00207} 000l (LOEQE)  (DUOSED)  JOU022EF |00ERX [D.OSEZ) (DU0573)

Ble contrals X X kS i

Binther and child-lewe! confrals . X i i X X X X

Worker-lgwe controls X X X H

M 3084 3061 2033 a0leG 2358 2354 2336 2321 2358 2354 2316 2321

Motes: HeRergscedasticity-cansistent slandard ermors -BI'.I'.'I:IIJﬂ'IjI"l] Fﬁ' ﬂuﬂ&flr‘ i the center lewel in ﬂarenthm Data are Irom bwo consecubive rounds of SUrVEYS Eﬂ”Ed gl in
Ceroser 2004 and January 2015, Parforrmance P‘ﬂ'f' Was pl'ﬂil'liE.Elﬂ I3 warkersin Nowamber D0a Baced on indhadual 'IE'EHI-TI}T-EEE Larpets and was Fl-ﬂiﬂ Ot in February 2015 Fieed
Bonus was an =s-ante incentive of Rz, 200 perworker in November 2014, All depende=nt variables are the changes in an indicator aver the tag comesecutive rounds. Milk, Gresn veg.
Dessert [traditional] and Parridge are dummy variables equal ta 1 if the mother reports fesding these itermns at least twice a week to her child. Mother and child-level controls
indude aga and sgx of child, & dumrmy variables for o mother idemifies heraif &5 schoduled caste, i mother identifics herseHl 25 Hindu, il there & a grandmother at home, if mathar
cannat read ard write, ¥ hushend cammot reac and write, if mather £ o hamemaker, i tailer & commional i oilet has no flush, mother's ape. total children In howse s,
household income and an inded of 13 fived aste1s in the housshald Workes-level contrals are dumimy variables for if worker identifies herwdf as schedied case, if worker
identilies bersell as Hindw, il worker o college-educated, worker's age and dummy vasisbles Tor the avesstability of the following resources at the cenfer: electricty, fen, helper,
chart, blackboard, drinking water and toiles. *Signifcant at 10%, "*Significant at 5%, ***Sgmficant ot 13,



Table B2: Mechansms of medivm term elfects - Dt ot hame

{1 L2l DE]] 4] i5) (5 (7l 1E] 19 23] 11%) §L2)
charge i Dependent Vaoviakle kilk Greenvep  Dessert  Porndge ik Greenwag Dessert  Posridge kdilk Greenwveg Dessert  Posridge
Porformance Py L T Rt 1 01 . | OUERD 0.0 D1y 2nz2a apd1as 4719 o1pges* 00 14 L0ee et

Da3) 0329 (DM Daaesd)  (0031TF OE3TIE REIZ) [(pOTES) 00333 00e3sp  [0e3l) (3.0ETI)
Faed Bonuis Q048=* 00360 000235 00247 0u0ang ELER U005 -LLOOEST  MATY  DUBS -0u0bAE  QUMS3
{O0XIS) (D030} AOSSS) MAOSTI) {0OFTEl  0.034TF  [(DDEnE) (D062 {00Rand 00&mr)  [DO0GXEY)  (DW0ETa)
Mo contrals X X i i
BAnther and child-lewe! contrals X X ] b b X E A
Wiarker-lewed controls x X X X
M 2012 2007 1098 1893 1516 1512 1507 1502 1516 15132 1507 1503

Mogec: Hetergs cedpsticin-cansistant wiandard ermor El'.l'.'EIIJI'I'IjI"Iﬂ fowr Il-\.li.'[-Erim a1 the canter |ewalin narenthesu Data are rom Dwo Consecutive reunds of SUFVES carried st in
Janary 2015 and Aged 2015, Parformmance Pay wid prosnised moowsrkers in November 2004 based an indivwdual Wm[—fﬂl‘-lg'l‘ Largats ard Wil Pﬂd out in Februany 2015, Another
round of prosmises was made in Februgry 201% and bonuses were pald oot n ay 2005, Faed Banus was an ea-ante incentive of 85 200 per worker in Movember 2004 ali
dependent variabics are the changes in an indicator over the two consecutive rounds. Milly, Green veg, Dessert (traditional) and Porridge ane dummy variables eqisal to 1 if the
mather reperts fosding these itoms at loast twice a weele 1o her child Mother and child lovel coatrols includa age and sex of child, 3 dummry varables far if mather identifies
bieraell a1 cehachiled eacte, W mather identifies hersell as Hindu, If there | 3 grandmatsern at basee, i mothes cannet read and write, Il buchand caanet read ard write, If mathar jc
& homermaker, i toiled & commenal, il toikel hag no Bush, mather's ape, total children in household, Bouselsald intome and &nindex al 13 leesd astets in the nousehold. Worker-
level contrals are dummy warables for if worker dentifies herself as scheduled caste, iF worver identifies herself as Hndu, it worser & college-educated, worker's age and dummy
vartahles for the anailabifty of the follewing resoairces at the conter: electricity, fan, hefpor, chart, blackbaard, drinking water ard toilet. *Sagnificant at 10%, * *Significant at 5%,

=== Signiticant at 1%.



Table 9: Attendance of worker as measured through announced visit by independent supervisor between rounds

(1) (2) (3) (4) (5) (6) (7) (8)
2014 2015
August  September November December February  March May June
Performance Pay 0.0336 -0.0303 0.274%** 0.132 -0.0809 -0.0702 0.102 0.175
(0.0774) (0.0862) (0.0519) (0.0855) (0.0947)  (0.103) (0.0850) (0.145)
Fixed Bonus 0.0733 0.130* 0.186*** 0.133 0.130%  0.194**  0.0596 0.0791

(0.0702)  (0.0693) (0.0703) (0.0869) (0.0771) (0.0773) (0.0865) (0.144)

Control Q. 795%**  0.730""" 0.662*** 0:576%* 0.721¥"F C.685%%F (0.765%¥* (0.3534**
(0.0319) (0.0347) (0.0371) (0.0389) (0.0502) (0.0513) (0.0464) (0.0532)

N 11689 12197 12325 12249 8035 7342 7176 5514
Notes: Heteroscedasticity-consistent standard errors accounting for clustering at the center level in parentheses. Data are from two
consecutive rounds of surveys carried out in October 2014 and January 2015. Performance Pay was promised to workers in November
2014 based on individual weight-for-age targets and was paid out in February 2015. Another round of promises was made in February
2015 and bonuses were paid out in May 2015. Fixed Bonus was an ex-ante incentive of Rs. 200 per worker in November 2014. All
dependent variables are the dummy variables for worker attendance during an unannounced visit in the specified inter-survey period. No
other controls are included. *Significant at 10%, **Significant at 5%, ***Significant at 1%.




APPENDIX - TABLES



Table AL Bascling conrdations Setwecn Baaith and individual covinmes

8] 7] ™ C
Weght WA rucnre W sl W mal Heigtr

Igeal chid 1109 0206°"° OD25e°°* O0EBAc 4851000
w023 o015 ocons 1000858 10.132)

Sexof Orikd (MalesL, Fendedd) A4t 00i32 o2t 000381 O
noee) 100221} mo1e) 10 0134) 10.172)

Matheris € QA5 L0043 000236 Q0M5*" DaATEt
$0.0575) 1002734 D.0124) [0.0158) 10.201)

Mathwris Mndu oIt aonr omw aman Qe
0 115) |00saz) M.0252) |0.0290) |10.346)

Mathar's agn 0006A*S* QO 200105  -D0XAR* Q0N
K0okal (Dooaaz)  (ooiesh Doz (0aa9d)

Gragmother Is hame QI4Z** QIS JO0NAt 04Nt 0Tt
0.0563) |00z} QoY) |o0IsE 10.236)

Total chidren in hh 0.105*** 00543 Q00174 Q0270 Q377

waosy (00123} 000z} D007 [0 osy)

Tatal hh becorrw 0000} 0151 Qoeaer aos) L0306 QEs3**
00775 100378 0.0202) 100231 10.308)

Wiother is iinerete RS LU AL £ Q00018 amas QA0
HL0603) |aman M.0143) 10.0174) 10.206)

Farher ix iisecate NXGE) 00007 AOMRDE 0003 000G
K0sse) loosze) 00164) o191 10.249)

Macher s hpmensis 0.2 Q005 0.0285* 00120 0427
0ses) nnwnsi mnssi INMBsK N 266
Todet ks communal 00342 00515 00233 Q0158 Q074
00N (no4ay noxmn |no3’m (L ]
Todet has ne Nuh 00530 000554 0.053& agire 0330
0iLn {00563} DO35S) 100349 10.351)
Foond pasats Index Q.6an 0a 00554 0 126* 2402
030 [[I8 8 11]] nasas) [0.06541 108400
Worker Is ¢ 00155 D00k <029 D051 Q.47
K054 |0 0368} mo191) o0z 10.312)
Workor ih Hniy 0.00558 000744 005894 000515 1152%*
@I21) |0 Dsas) nozz) |0g33a) |6.501)
Woker's age Q39 0 002% GO00580 RUALH T 000317
O0s07  1000R&5) 000132 (00013 100242}
Worker ts Colluge edutated Q0774 00383 0083 000838 4352
10.0308) (00393 o2 j00228) (Lo k)
N sl 6 anr AU 4
ad) Ksqg 019 0oms Q00 Qosr 0458
Naotes v dod somns atirg for ok 15 At the center level s

sanntheses. Data are from the Baselre survey camied out s July N14 Weght s measurod o bograve. 'Wis
1 0s the weghtdoraps ¢ score gain the chid's sex wnd age. W sl b an sdiater Tor manutibos o
maxsered by weight forheight 2scoee and Wia el is an indicator baced on weght foe-ape 2 score. Mother
angd chid-lesed controls include age and sex of caid, 2 dum my vinadles lor f mather dentifies hersef as
wheduled caste, it mather identes hersedf 33 Hingu, I there 153 gracdmother 3t home, | moher camot read
and wrnte, i tunhand cannot read and weee,  mather & 2 homemakes, (f fofet & communal, inlket has no
By, mather's age, totd chidom ke housbald, houwhokd and an irdex of 13 foud essets i the
ookl Wodoer el is are ch w variables {ot i wocker dnmiie Smrwl! o schecided caste, #
workar identilies hersel! & Hindu, It worker is college-educated, worker's age and Cester's infrasiruciire.
“Signficant at 105, **Sigrifiant a1 SN, ***Sigriticane 3t 1N




Table A2: Checking for aflects an height

Betweprnn RIER2Z RIEAARS R3ER) RAIBAS RIBRZ R2EA] RIERd RIERS ARIER2 RIZERI AIEARY REERS
1) 3 E] (4} {5l ] & 1 ] o) (i (13}
chamge in Depeagent Vanable Height Helght Height Height Hzight Hesghi Hizighit Hright Height Height Height Height
Perfarmande Pay DE0E 0aga** -0.141 40.08591 .359 Lipg=* -1.310 -0.0835 0.381 1LaT7e 0.263 -0.094G
{0.496) (0217} {0362) |0.315) (0.513) 0.d7d| [0.355) 10.354) (.80} (0.502) [0:373) (0.382)
Froied Bonus 0.552* 0.651" 00550 3,539 0623 0,735* 1,184 548 0,571 0.588" 0206 1546
{0 A5 10,378} (DL2596] 0,315} |D.50a) 10.454] (.335) 10.345) (0,454} {05110 (0,332} 0,353
Mo cantrols o 4 X X
Mpthier and chidd-|owvel controfs b4 X X u X kS X LS
‘Workor-lewel controds X kS X b4
M dh3d 5146 TR 3035 A7zl 497 1285 2230 1721 3497 22B6 2220

Morec: Heperosdpdasticity-consistent slandard errars sccounling Tor dustening ab the center Byvel in parentPsasos. Dits ioa Iraen all Free tounds af syiryeys carried oul betvweern hly
2014 and Juby 2015, Performance Py was promised to workers in Movember 2014 based on individual weigh-far-age targets and was paid out in February 2015, Another round af
provmikes was made i Felrpary 2005 and payments were made in May 3015 Fiked Boms was an exante incentive of Rs, 200 per worker in Nowember 2384, Al dependemt
variakles are the changes ina child's height {in cms) owerbwo consecudive rounds, Motherand child-level controls include age ard sex af child, a dummy sanablesfor d maother
identifies herself as scheduled caste, If rather identifies herself as Hindw, IFthera 5 a grardimather at hame, f mother canmaot resd sad write, i rushand cannot read and write, i
rsather is a homemaker, IFtoilet is cormmunal, if todet has no flush, mother's age, wotal children in household, kowsehokd income and an index of 13 fived asselsin the househald.
Wiarker-lewel controls are dumimy variables for il worker identified herself & scheduled caste, if worker identifies herself a3 Hindw, if worker is college-educated, worker's &ge and
dumimy variables for the availability of the foPowing rescwrces at the center: electioly, fan, hesper, chart, backbeard, drinking water and todlet, "Significant at 109, **Sgrificant

at 5%, “**significant at 1%,



Table A3: Checking pre-trends for mechanisms

3] (2} 3] (%) (5] (E) 17) ' (8) 19 (10} (11}
Frequency of ' '
Center worker | l
Home visits  visits by talting sbout | |
change in Dependent Yarable by worker mother child | Nutrition  Hygieng Chart Scare | Milk Greenveg  Dessert  Porridge
Performance Pay 0120 0633 -1.419 E 0.0294 0.104 0.104 00552 ; 0.00532 -0.0634* 0.0442 -0.0184
(1.144) {1.070} (0.880) | 0.0756) (0.08%7] (00823) (0.0664) | {D.0181) (00370)  (0.0871) [0.0476)
Fuaed Bomus 1.056 -1.020 -1.571 Q.0115 Q0662 0.230*** 00703 | -0.00176 -0.0140 Q0429 0.026%
(1.108) {1.322) 10.982) 00727} (0.0578]) [00774) {0.0589) | |D.0168) 10.0523) (0.0692) [0.0527)
Mother and child leve! contrals X X X i % X X % X X X X
Worker-level controls X X X X X X X X X X X
] 3412 3002 3178 3329 332% 3329 3329 | 2248 2244 2185 2215

Notes: Heteroscedasticity-consistent standard errors accounting for dustering at the center lewelin parentheses. Data are from two consecutive rounds of surveys carnied out in

luly 2014 and October 2014, Performance Pay was promised to workers in November 2014 based on Individual welght-for-age targets and was pald out In February 2015

Another raund of promises was made In February 2015 and bonuses were paid out In May 2015, Fixed Bonus was an ex-ante Incentive of Rs. 200 per workes in Novembear 2014,
All dependent variables are the changes in the indicator over the two consecutive rounds. Home visils by worker are number of visits by Angarwadi worker ta the hausehold in
the previous month as repocted by the mother. Canter wsits by mother arg mother's wisits to the Anganwad In the previous month as reported by the mather, Freguengy of
worker talking about child is the number of times worker spoke about chisd with mother inthe grevious month as reported by the mother. NULAuon is a dummy variable equal o

1if, inthe last month, the worker spole= to the mother about herchild®s nutrition. Hygiene is a dummy variable equal to 1if, in the fast month, the worker talked with the mother

about maintaining child's hygiene. Chart i 3 dummy variable equalto 1, in tha last month, the workar shawed the mother a growth chart. Scare iz a dummy vanable equalto
ana if, in the last month, the warker scared the mother with consequences of malautrition. Milk, Green veg, Dessert (traditional) sad Parridge ara dummy variables equalto 1 If
the mother regorts feeding thess items at least twice a week to her child. Motherand child-$evel controls indude age and sex of child, @ dummy variables for if mother identiies
herself as scheduled caste, f mother identfies hersalf as Hindy, d there is a grandmother at home, if mother cannet read and write, if husband cannot read and write, if mother
Is a homemaker, if todet is communal, f todlet has no flush, mather's age, total children In household, household Income and an mdex of 13 fixed assets inthe household. Worker-
tevel controks ane cummy variables for if worker identifies herself as scheduled caste, if worker identifies herself as Hindu, If worker is wollege-educated, worker's age and dumny

variables for the availability of the fallowing recaurces at the center: edectricity, fan, helper, chart, blackboard, drinking water and toilet. *Significant at 10%, **Significant at 53,

***Significant at 1%,



Table Ad: Lee (200%] treatment effect bounds

Weight change between Rounds 2 and 3

Perl‘-::rmnte-Fa';.r Coef. Std., Err. z Pl
lowar CLosd 0052 1.100 0270
upper 0338 L0051 J1.630 0,000
Fixed Bonus Coef. Std. Err. i P=|z|
lower 004 0072 .10 0540
upper 01381 CL.OE4 2.140 0032
Weight change between Rounds 3 and 4

Ferformance Pay Coet. Std. Err. Fd =]z
lower CLos0 C.049 1.030 0.305
upper 0275 CL.D47 5.830 0.000
Fixed Bonus Coef. Std. Err. . P=|z|
lowwer 0115 £.110 1.040 0298
upper 0.147 0.117 1.260 0.207



Table A5: Net gains and transitions between malnutrition categories by treatment arm (percent of children)

Short-term (from R2 to R3) N
Net Gain Improved No Change Worsened (# of obs.)
Performance Pay 13.3 16.4 80.6 3.1 850
Fixed Bonus 11.1 15.5 80.2 4.4 826
Control 9.3 15.0 79.3 5.7 3498
Medium-term (from R3 to R4) N
Net Gain Improved No Change Worsened (# of obs.)
Performance Pay -3.0 3.2 90.6 6.2 855
Fixed Bonus -4.6 5.8 83.9 10.3 834
Control -7.2 5.9 81.1 13.0 1756




Table A&: Regressions cdustering Moulton standard errors to correct for small sample size

Short term Medium term
(1) (2] (3 (4) (5 (6]
change in Dependent Variable Weight Wfaz Wila Mal  Weight Waz Wila hal
Performance Pay 0.219** 0.101** -0.0561** 0231*** D.0976***  .0522%*

(0,0977) (0.0ABD)  (0.0274) (0.0764)  (0.0371)  (D.0238)

Fixed Bonus 0123 00557 -0.03313 D.196** D.0BTR** 00341
(0D.0968) (0.0455) (0.0271) (00765 (0.0372)  (0.0237)

Mother and child-level controlz X X X X X X

Worker-level controls X X X X X X

| 3528 3522 3524 2303 2301 2302

Motes: Heteroscedasticity-consistent Moulton standard errors accounting for clustering at the cenler level
in parentheses. Data are from bwo consecutive rounds of surveys carried out m October 2014 and January
2015. Performance Pay was promised to workers in Movember 2014 based on individual weight-for-age
targets and was paid out in February 2015. Fixed Bonus was an ex-ante incentive of Bs. 200 per workerin
Movember 2014, All dependent variables are the changes in a child's health indicator over the two
consecutive rounds. Weight is measured inkilograms. Wha z i the weight-for-age 1 score given the child's
sed and age. Wia mal is an indicator based on weight-for-age 2 score. Mother and child-level controls
include age and sex of dhild, a dummy variables for if mother identifies herself as scheduled caste, if
mather identifies herself as Hindu, if there is a grandmaother at home, if mother cannot read and write, if
husbard cannot read and write, if mother is a3 homemaker, if toilet is communal, if toilet has no flush,
mother's age, total children in housshold, household income and an index of 13 fixed assets in the
household. Worker-level controls are dummy variables for if worker identifies herself as scheduled caste, if
waorker [dentifies herself as Hindu, if worker is college-educated, worker's age and dummy variables for the
availabelity of the following resources at the center: electricity, fan, helper, chart, blackboard, drinking
water and toilet, *Significant at 10%, **Significant at 5%, ***Significant at 1%.
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Figure A1l: Change in weight between rounds 2 and 3 (kgs)
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Figure A2: Change in weight between rounds 3 and 4 (kgs)



by number of low weight-for-age children at baseline in each center (quartiles)
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Figure A3: Effects of performance pay on weight between R2 and R3
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Figure A4: Effects of performance pay on weight between rounds 3 and 4
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Figure A5: Worker Attendance in the Control group
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Figure A6 Worker Attendance in the Performance Pay treatment
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Figure A7: Worker Attendance in the Fixed Bonus treatment
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Figure A8: Expected Performance Pay (as a share of maximum incentive)
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Figure A9: Expected incentive (Rupees)
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