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Abstract: The cost-effectiveness of policies that provide subsidized health goods is often
compromised by the fact that many individuals do not use the goods that are provided to them.
Cost-sharing strategies can improve targeting efficiency by inducing self-selection, but have been
shown to significantly dampen overall take-up (which is often the primary policy goal). As a
potential solution, applying an ordeal mechanism to the distribution of subsidized health goods has
been proposed as a way to balance the dual goals of improving targeting efficiency while at the
same time maintaining take-up. Another commonly used policy to promote health goods is health
training. Despite the work that has been done (separately) on ordeal mechanisms and health
training programs, there is a gap in the literature: that is, the effect of ordeal mechanisms without
and without health training programs. In this paper, we report the results of a randomized field
experiment designed to provide eyeglasses to myopic students of primary schools in rural western
China. We test the performance of an ordeal mechanism with and without health training. We
emphasize three findings. First, both with and without health training, the ordeal modestly
improved targeting efficiency and reduced program costs compared to direct free distribution.
Second, in the short run, the training program caused the ordeal mechanism to screen out some
individuals who would have used eyeglasses if provided for free. Third, in the medium run, the
ordeal mechanism only screened out individuals who would not have used eyeglasses both with the
training program and without.
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1. Introduction

Policy makers seeking to promote health goods through subsidization in developing
countries are often faced with the dual challenge of a) increasing the overall take-up rate among
individuals who can benefit from a good and b) doing so in a cost effective way. While for some
goods, the issue of cost-effectiveness is almost moot since private and social benefits easily
outweigh the costs (vaccinations, for example); for other health goods, however, higher costs of
provision make cost-effectiveness a more salient consideration. This is particularly so when the
provision of an otherwise effective health good does not necessarily lead to benefits, such as when
recipients simply do not use the good provided. The literature on health goods in developing
countries provides numerous such examples: insecticide-treated mosquito nets (Cohen and Dupas,
2010), water purification technologies (Dupas et al 2013) or improved cookstoves (Miller and
Mobarak, 2013). For these technologies, cost-effectiveness can be improved by targeting these
subsidized goods to individuals who are most likely to use—and therefore, benefit—from them.

One way to potentially improve the cost-effectiveness of providing a health good is
through cost-sharing (Cohen and Dupas 2010, Ashraf et al. 2010). Cost-sharing can improve
targeting in two ways, through a.) a selection effect (or the effect by which a higher price skews the
distribution of “buyers” towards individuals with a greater propensity to use the good); and b.) a
sunk cost effect (the a psychological effect whereby individuals are more likely to use a good
because they paid a positive price for it, regardless of the intrinsic welfare the good brings).

The empirical evidence on the positive aspects of cost-sharing (i.e., increased use and,
therefore, reduced waste) is not very encouraging (Cohen and Dupas 2010, Ashraf et al. 2010).
There is also little evidence that higher prices lead to greater use. Indeed, charging even a modest
price considerably dampens the purchase of health goods and screens out a large number of
individuals who would otherwise use them (Cohen and Dupas 2010, Ashraf et al. 2010- which, of
course, compromises another of the primary goals of policy makers).

A recently-proposed method of balancing these dual goals in developing countries



(increasing overall take-up and doing so cost-effectively) is through a so-called ordeal mechanisms
(Alatas et al., 2013; Dupas et al., 2013). Traditionally, ordeal mechanisms have been used to target
government transfers such as welfare and unemployment (Nicols et al., 1971; Nicols and
Zeckhauser, 1982; Besley and Coate, 1992; Alatas et al., 2013). These mechanisms attempt to
cheaply target resources to the needy by imposing different costs on targeted and non-targeted
individuals. This approach may then lead individuals to self-select, with targeted individuals
selecting themselves into the program (and non-targeted individuals not selecting themselves in).
This self-selection thereby eliminates the need for costly (or impossible) collection of information
for targeting. Because the utility cost imposed by the ordeal is different for rich and poor (poor
people may be more liquidity constrained and less time constrained than relatively better-off
people), requiring that applicants undergo such an ordeal (which may be as simple as requiring
applicants to go through time-consuming application procedures) can deter the relatively wealthy
from applying for benefits thus reserving government resources for the needy. Putting a mechanism
in place that leads individuals to self-select may not only be cheaper than alternative targeting
approaches but might also lead to more efficient targeting (Alatas et al., 2013).

The potential cost of ordeal mechanisms, however, is that they can screen out individuals
who would have otherwise demanded the good. Of course, this negative effect is similar to what
has been observed for price instruments (Cohen and Dupas 2010, Ashraf et al. 2010). If the ordeal
mechanism reduces access to those that need the good, then it could be counter productive to the
other primary goal of the program—increasing overall take-up of a health good among those who
could benefit from it.

How well ordeal mechanisms function to screen out only individuals who would not use a
good if acquired for free depends on a number of factors. Critical among these is individuals’
perceptions of the relative benefits and costs of using a particular health good. Because take-up and
use occur sequentially, these perceptions are not only important at the time individuals choose to

acquire a good but also how these perceptions evolve with experience. Particularly in the case of



experience goods (such as eyeglasses or bednets), perceptions may differ at these two points in time
because: a.) the two decisions are made under two different information sets; b.) individuals
gradually update their private perceptions of benefit and cost. If individuals systematically
undervalue a health good relative to their realized net benefit ex-post (after having acquired a good)
the cost of an ordeal may screen out too many people. Indeed, incomplete or imperfect information
that leads individuals to undervalue a good is often cited as a major factor contributing to
surprisingly low take-up and use rates of health technologies in developing countries, even when
they are provided for free (Dupas, 2010).

Given evidence that individuals tend to underestimate the value of many health goods, a
common approach to increase overall take-up (independent of targeting and cost-effectiveness) is
through health training or “social marketing” campaigns. One part of the sizeable literature on
health education and training shows that it can effectively increase take-up and even increase the
effect that subsidies have on the take-up of health goods (Jalan and Somanathan 2008, Luoto et al.
2012, Ashraf et al., 2013). On the other hand, some research has shown health education and
training campaigns to be largely ineffective (Shi et al 2012).

Despite the work that has been done on ordeal mechanisms and health training programs
separately, as far as we know, there is no research on how health training programs affect the
functioning of an ordeal mechanism. Specifically, does training help to keep the overall rate of
take-up from being dissuaded by the ordeal imposed? Does training help to screen out those who
would tend to not use the good anyhow and induce those who would use the health good to be more
decisive in doing so? Given that ordeal mechanisms are often (or easily) implemented together with
health training programs, understanding how they interact with one another to influence the take-up
and use of health goods can inform how to design policy approaches that can more effectively
address the dual goals of increasing overall take-up and doing so in a cost-effective way.

In this paper, we report the results of a randomized field experiment designed to test the

performance of an ordeal mechanism with and without an additional education campaign. We



emphasize three findings. First, both with and without health training, the ordeal only modestly
improved targeting efficiency and reduced program costs compared to direct free distribution.
Second, in the short run, despite the overall rise in targeting efficiency, the training program caused
the ordeal mechanism to screen out some individuals who would have used eyeglasses if provided
for free. This appears to be due to the health training program having had a much larger effect on
use when the good was directly distributed for free compared to when individuals needed to go
through the ordeal to acquire the good. Third, targeting due to the ordeal mechanism was more
efficient in the medium run. Both with and without the training program, the ordeal only screened
out individuals who would not have used the good if freely delivered.

Our study makes several contributions to the existing literature. First, we contribute to the
nascent literature on the application of ordeal mechanisms to the take-up of health goods in
developing countries (the only other similar study that we are aware of is Dupas et al, 2013).
Second, we present the first evidence of the role of information in determining the “success” of
ordeal mechanisms. Third, we contribute to the literature on the role of education campaigns in
increasing the take-up of under-utilized health technologies, specifically how information affects
the demand curve defined on non-monetary cost (distance).

The rest of the paper is organized as follows. Section 2 describes the research context,
presents the experimental design and the data collection. Section 3 presents the results. Section 4

concludes.

2. Context and Experimental Design
2.1 Context
A series of World Health Organization-supported studies suggest that approximately 10
to 15 percent of school-aged children in the developing world are have common vision problems
(Maul et al., 2000; Murthy et al., 2002; He et al., 2007). In most cases children’s vision problems

can be easily corrected by timely and proper fitting of quality eyeglasses (World Health



Organization [WHQOY], 2006). Unfortunately, studies in a variety of developing countries
document that 35 to 85 percent of individuals with refractive error do not have eyeglasses
(Bourne et al., 2004, Ramke et al., 2007).

In rural areas of China the prevalence of vision problems among children is among the
highest in the world (He, Huang, Zheng, Huang, & Ellwein, 2007; He et al., 2004). However,
recent investigations in rural China demonstrate that fewer than one third of children needing
glasses have and wear glasses (Li et al., 2010).

Although the inability of many families to afford eyeglasses is likely a part of the reason,
two significant factors contributing to such low use rates in China are lack of awareness and
mis-information (Li et al., 2008). In many cases, people are not aware of their vision problems
since there are very access of vision check (Li et al., 2010; Yi et al., 2013). There are also
commonly held (but mistaken) views in many countries, including China, that wearing eyeglasses
will harm one’s vision, i.e., it cause one’s vision to deteriorate even faster (Li et al., 2010; Yi et
al., 2013). In our survey, for example we find around half of the students were not aware their
vision problems; in addition, when students being asked “do you believe wearing glasses will
harm your vision,” more than 40% of the students answered “Yes.” (See Appendix Table 2 for
details)

2.2 Sampling

Our experiment took place in two adjoining provinces of western China: Shaanxi and
Gansu.” In each of the provinces, one prefecture was included in the study. A map of these
regions is provided in Figure 1. From each prefecture, a list of all rural primary schools was
obtained. This list formed the sampling frame and 252 schools were randomly selected for

inclusion in the study. To minimize the possibility of contamination, we first selected townships

* Shaanxi’s GDP per capita of USD6108 was ranked 14" among China’s administrative regions in 2012, and was very
similar to that for the country as a whole (USD 6091) in the same year, while Gansu was the second-poorest province
in the country (per capita GDP USD3100) (China National Statistics Bureau, 2012).



and selected only one school per township. Within schools, our data collection efforts (discussed
below) focused on 4" and 5™ grade students. From each grade, one class was randomly selected
and surveys and eye exams were given to all students in these classes.
2.3 Experimental Design
Following the baseline survey and vision tests, schools were randomly assigned to one of
the six cells in a 3 by 2 experimental design (shown in Figure 2). Schools were first randomized
into one of three provision groups (free distribution; ordeal and control). Half of the schools
assigned to each provision group were then assigned to receive a health training program. To
improve power, randomization was stratified by county and by the number of children in the
school found to need eyeglasses. In total, this yielded a total of 45 strata. Our analysis takes this
randomization procedure into account (Bruhn and McKenzie 2009).
The three provision groups are as follows:
Free distribution: In this group each student diagnosed with poor vision was given a free
pair of eyeglasses as well as a letter to their parents informing their prescription. This pair
of glasses was delivered to the hands of students by a team of one optometrist and two
enumerators.
Ordeal: In this group, each student diagnosed with poor vision was given a voucher.
Their prescription was also printed in the voucher. This voucher was redeemable for one
pair of free glasses at an optical store that was in the county seat. The distance from each
students home and the county seat varied in great deal among our sample, ranging from 1
kilometer to 105 kilometers (average distance of 1st distance quartile is 9 kilometers and
that of 4th distance quartile is 62 kilometers, most 7 times further). In most cases in order
to undertake the ordeal, the parent and student would have to pay for a round trip bus
ticket and take the time to pick up the glasses. To eliminate the opportunity for arbitrage,
student information (student name, school name and county name) was printed on each

voucher and students were required to show their ID to redeem the voucher.



Control: Students in the control group were given a letter to their parents informing their
myopia status and prescription, but without a free delivered eyeglasses or a voucher.

In each of these groups, half of the schools were assigned to receive an training program:
Training program: The training program involved a short documentary-type film, a set
of cartoon-based pamphlets for students (regardless of whether they had poor vision or
not), and a lecture/handout for the parents and teachers. All these materials address the
importance of wearing glasses (correct vision problem and help school performance) and
correct some of most commonly wrong briefs (wearing glasses will harm one’s vision;
doing eye exercise can help treating myopia).

2.4 Data Collection

Survey Data
A baseline survey was conducted in September 2012. The baseline survey collected

detailed information on schools, students and households. The school survey collected

information on school infrastructure and characteristics of school administrators and teachers. A

student survey was given to all students in selected 4™ and 5™ grade classes. This student survey

collected information on basic background characteristics of students as well as information
relevant to vision health and eye glasses (whether or not have eye glasses, knowledge about
myopia, etc). Household surveys were also given to these same students, which they took home

and filled out with their parents. The household survey collected information on households (e.g.,

parents education levels) that children would likely have difficulty answering.
Nearly identical surveys were conducted at endline in May 2013.

Eye Exams
At the same time as the school survey, a two-step eye exam was administered to all

students in the randomly selected classes in all sample schools. First, visual acuity screenings (or

E-chart exams) were administered by a team of two trained staff. Visual acuity was tested

separately for each eye at a distance of 4 meters using Early Treatment Diabetic Retinopathy



Study (ETDRS) charts (Precision Vision, La Salle, IL, USA) in a well-lighted, indoor area of the
school. Students who failed the visual acuity screening test (cutoff is defined by VA of either eye
less than or equal to 6/12 or 20/40) were enrolled in a second vision refraction test which was
carried out at each school 1-2 days after the first. This second vision test was conducted by a team
of one optometrist, one nurse and one assistant staff. Cycloplegic automated refraction with
subjective refinement was underwent to determine prescriptions for children needing glasses.

Unannounced Checks on Short and Medium Term Take-up and Use of Glasses

Two rounds of unannounced checks were conducted to collect information on the take-up
and use of eyeglasses. The short term check was done in early November 2012 (approximately 3
weeks after glasses and vouchers were distributed). In this round, a team of two enumerators
visited each of the 252 schools without any prior announcement of their visit. Once at the school,
enumerators entered classes while classes were in session and recorded the number of students
wearing glasses. One limitation of these data is that it was not recorded for individual students.
Instead, enumerators only collected information on the number of students in each class wearing
glasses. After this count was finished, students with poor eyesight were given a short survey that
included questions about a) whether they owned eyeglasses and how they were acquired and b) if
they owned eyeglasses how often and when they wore them.

A second round—medium term check—was conducted in line with the endline survey in
May 2013 (seven months after eyeglasses and vouchers were distributed).  As the endline survey
was more involved and time consuming, school principals in each school were informed the
arrival of the survey team. However, they were not told specifically that we would check to see if
children were wearing eyeglasses. In line with the first round, a team of 2 enumerators was sent
into schools in advance of the rest of the survey team to conduct classroom checks. In this second
round of checks, enumerators were given a list of children diagnoses with poor vision to record
individual-level information on the use of glasses for each student.

2.5 Baseline Characteristics and Balance Check



Baseline characteristics of sample students are shown in Table 1. Of the 19,934 students
given eye examinations at baseline, 3,177 (16%) were found to be myopic and need glasses. Only
these students are included in the analysis sample.

On average, only 15 percent (463 out of 3177) of students who needed glasses in had
glasses at baseline. In line with the finding in literature, besides the liquidity constrain,
misinformation plays an important role of this low rate. For example, nearly 40 percent of myopic
children believed that wearing eyeglasses could deteriorate one’s vision and less than half knew
they were myopic. Few of these students—only about one third—had family members that wore
glasses. Generally, the education level of parents was low: only 11% of mothers and only 16% of
fathers had attended high school. Ten percent of students in the sample had parents who had both
migrated elsewhere for work and 22% boarded at school.

The last two columns of Table 1 show that these characteristics are well-balanced across
the treatment groups. The first part of the table shows tests across the provision groups (free
distribution, ordeal and control) and the second part of the table shows tests between students in
training program and no training program schools. These tests were conducted by regressing
baseline characteristics on treatment arm dummy variables, controlling for randomization strata
fixed effects and clustering errors at the school level. According to this table, the sample is
well-balanced in both dimensions: only 2 out of 13 coefficients were significant at 10% or higher.
2.6 Attrition

The overall attrition rate after seven months was low (less than four percent of our
sample students dropped between baseline and endline). Further, there is no differential attrition

across treatment groups. Results of this check are in Appendix Table A.1.

3. Results
3.1 Take-up and Voucher Redemption

We distinguish take-up and use. Take-up is defined by ownership, i.e., if students own



one pair of eyeglasses (regardless of how it was obtained). Use is defined by whether students
actually wear glasses. We begin the discussion of results by examining the effect of the ordeal
(vouchers) on the take-up of eyeglasses. Because 100% of students in “free” group obtained
glasses by design, we exclude this group from this part of the analysis.

In this section, we are interested in three main questions. First, what percent of voucher
recipients redeemed vouchers? Another way of asking the question in this part of the analysis is
that we seek to understand what percentage of individuals was screened out by the ordeal. Second,
how did the training program affect voucher redemption? In this part of the analysis we seek to
understand if information affects that impact of the ordeal. Third, how does take-up in the case of
ordeal group compare to the case of no subsidy of any kind (the control group)?

3.1.1 Voucher Redemption Rates

Figure 4 plots short and medium terms take-up rates for each experimental cell. Panel A
and B shows the data collected in short term and medium term, respectively. Beginning with the
case of no training program (columns on the left side of each graph), we find that the rates of
voucher redemption are high. In the short term (after only 3 weeks) 84% of students had glasses
in the ordeal group. Surprisingly, the medium term data shows an take-up rate only slightly
higher — suggesting that if individuals were going to redeem the voucher, they did so immediately.
In the medium term, the take-up rate in the ordeal group with no training program was 89%.
Therefore, in the case of our rural China voucher treatment arm, the ordeal only screened out 11%
of those who would have acquired glasses if given for free.

With the training program, take-up rates in the ordeal group were not much higher. The
short run rate in the ordeal group with training was 89%. The medium run rate was 92%. The
training program therefore led to raw differences of only 5 percentage points in the short term and
3 percentage points in the medium term.

3.1.2 Determinants of VVoucher Redemption

Table 2 looks more closely at the effect of training and distance on voucher redemption.

10



This table shows estimates from the following linear probability model (using only observations
from the ordeal group):
Voucehr Redemption; = o + 3 * Training; + 3, * Distance; +

B3 * Distance; * Training; + Controls; + Strata Fixed Effects; + & (1)
where Voucehr Redemption; is 1 if the student had redeemed the voucher. This is regressed on
a dummy for being assigned to the training program group (Training;), distance from the school
to the county seat (Distance;, where vouchers were redeemed), and the interaction between the
training group dummy and distance) controlling for baseline characteristics of student (awareness
of their myopia status, misinformation about wearing glasses) and both individual SES variables
(gender, grade level, school boarding status) as well as family SES variables (parental migrant
status, parental education and household wealth) as well as randomization strata fixed effects.
Standard errors are clustered at the school level.

In the table, the first three columns show variants of this regression with voucher pickup
by the short term check as the dependent variable. Columns (4) to (6) show estimates for pickup
by the endline survey. In addition to estimating the effect of distance assuming linearity in
columns (1) and (4), columns (2), (3) , (5) and (6) include dummies for the 2nd, 3rd and 4th
quartiles of the distance variable.

In line with the take-up results plotted in Figure 4 above, we see that the average effect of
the training program (irrespective of distance) has only a modest effect on voucher redemption
(Table 2, columns 1 and 4, row 1). This effect is significant at the short term but fades away by
the enline survey. Moreover, as would be expected, distance has a strong negative effect on
voucher redemption. This correlation with distance also appears to be non-linear (columns 2 and
5): redemption rates decline significantly only when schools are in the 3" or 4™ quantiles of the
distance measure. Interestingly, columns (3) and (6) show that training has a strong influence on
those living the furthest away. For these individuals, the training program compensates almost

fully for the reduction in demand due to the cost of the ordeal (distance). This effect of flattening
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the demand curve (defined over distance) is consistent with Ashraf et al. (2013) who find training
flattens the demand curve defined over prices.
3.1.3 Voucher Redemption vs. Self-purchase
In this section, we compare take-up in the ordeal group to take-up in the control group.
This comparison provides an indication of how many more individuals received glasses with the
voucher than would have otherwise (left to purchase glasses on their own). To do so, we run the
following regression using observations from the ordeal and control groups:
Take— up; = o + B * Ordeal; + B, * Training; + 3 * Ordeal; * Training;
+ Controls; + Strata Fixed Effects; + ¢ 2
where Take — up; is 1 if an individual owns glasses and 0 otherwise; Ordeal; is an indicator
for assignment to the ordeal group; Training; is the an indicator variable of whether the student
is in the group of receiving the training program; Controls; are the same as in equation (1).
Columns (1) and (2) in Table 3 report the estimates based on short term data. Among
students given no training program, the voucher intervention is estimated to boost the take-up of
glasses by 58 percentage points from the base of 24 percent in pure controlled group (almost a
250% increase). Absent the voucher, training program has a small effect on take-up similar to the
effect seen on voucher redemption. In the short term, training has a positive influence on the
increase in take-up due to the voucher, though this is not significant.
The data collected in the medium term shows some interesting differences with the short

run (column (3) to (4) in Table 2). First, the magnitude of impact of the voucher alone on

improving glasses take-up decreases by 12 percentage points (or 21%) (the E: decreases from
0.58 to 0.46). This is because students in control group have increased their glasses ownership by
19 percentage points (an 80% increase) instead of that in ordeal group drops over time. The

impact of training alone also slightly increased about 3 percentage points (or 60%) after one

———

semester (the (5 increases from 0.05 to 0.08).
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3.2 Use

In this section, we compare the use rates across all treatment groups, in which use is
defined by whether students actually wear glasses. Comparing short- and medium-run use rates,
particularly between the free and ordeal groups provides an indication of how well the ordeal
mechanism functioned. If use rates are higher in the free group than in the ordeal group, this
suggests that the ordeal screened out individuals who would have used glasses if given for free. If
they are similar, however, this suggests that the ordeal mechanism screened out only those
individuals who would not have used eyeglasses if given for free.

Figure 5 shows the use rates based on the unannounced checks for each of the
experimental groups in the short term (Panel A) and in the medium term (Panel B). In the short
term data, we see that the functioning of the mechanism varies with and without the training
program. With no training, use in the ordeal group is actually slightly higher than the free group.
One possible explanation for this is that the cost of the ordeal (travelling to redeem the voucher)
induces a sunk cost effect (Thaler 1980; Arkes and Blumer 1985). With the training program,
however, we see that this result is reversed. With training, use in the free group is higher than in
the ordeal group. This implies that, with training, the ordeal screens out individuals who would
have used glasses if given for free. Comparing this set of outcomes with the outcomes from the
no training group, the reverse in results appears to be due to the fact that training had larger
impact in free group than in the ordeal group. In Panel (B), the pattern found in the medium-term
results is similar to the short term but overall use rates are smaller.

To compare use rates more formally, we estimate the following model:

Use; = o + By * Training; + B, * Ordeal; + B3 * Free; + 34 * Training; * Ordeal; +

Bs * Training; * Free; + Controls; + Strata Fixed Effects; + ¢; (3)
where the right hand side is the same as above. Use; , however, differs between the short and
medium run results due to the protocol change in data collection. For the short term estimates,

because the data is collected in school level, Useg; is the proportion of myopic children in a school
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wearing glasses at the time of the short term check. For medium-run estimates, since data is
counted in individual level, Use;is 1 if student | was wearing glasses at the time of the
medium-run check and 0 otherwise. Controls; are the same as in equation (1).

Columns (1) and (2) of Table 4 show the short run use estimates. First, comparing the
coefficients on Ordeal and Free shows that with no training, use in the ordeal group is indeed
higher than use in the free group but this difference is not significant. We estimate this difference
to be 8.0 percentage points (difference between (3, and (33 in column 2, p-value: 0.18) when
covariates are included. With the training program, this relationship is reversed. We estimate that
the training program boosted use in the free group by 16.6 percentage points (the sum of
B1 and Bs, p-value: 0.00) while it had no effect in the ordeal group. As a result, in the presence of
the training, use in the ordeal group is 9.4 percentage points (p-value: 0.09) lower than the free
group. Thus, in the short run, the ordeal does not screen out individuals who would have used
eyeglasses when there is no training program but does when jointly implemented with an training
program.

Turning to the medium-run results, we find that without the training program use in the
voucher and free groups remains comparable. In the medium run, however, the impact of the
training program on use in the free group is gone. As a result, the difference between the ordeal
and free groups with the training program becomes insignificant (5.8 percentage points; p-value
0.21).

Overall, the results suggest that in the short run, the training program caused the ordeal
mechanism to screen out some individuals who would have used eyeglasses if provided for free.
In the medium run, however, the ordeal mechanism only screened out individuals who would not

have used eyeglasses both with the training program and without.

4. Conclusion

Ordeal or self-selection mechanisms have been proposed as a way to improve the
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cost-effectiveness of programs that provide subsidized health goods in developing countries
(Dupeas et al 2013). By sorting out individuals who would have not used a good even if provided
for free, ordeal mechanisms can save considerable program resources. There is potential, however,
that such mechanisms can sort out too many individuals, as is found in the empirical evidence of
cost-sharing strategies, a result that can be counter productive to increasing overall take-up.

In this paper, we examined how a simultaneously-implemented health training program--
in addition to subsidization, another commonly-used policy tool to boost take-up rates of health
goods in developing countries--affected the performance of an ordeal mechanism. To do so, we
implemented a cluster randomized experiment in which schools were first randomized into one of
three groups: a.) a control group, b.) an ordeal group in which children with poor eyesight were
given vouchers redeemable for free eyeglasses in the county seat, or ¢.) a group in which all
children were delivered free eyeglasses. Half of the schools in each group were then randomly
assigned into a cross-cutting health training program that provided information on the benefits of
wearing glasses and addressed common misinformation related to wearing glasses.

We find that—in the short run—the ordeal mechanism worked well when not combined
with a training program, that is, it only screened out individuals who would not have used the
eyeglasses if given them for free. When paired with the training program, however, the ordeal
screened out individuals in the short term who would have used glasses if provided them for free.
In the medium run, the ordeal performed well (only screening out those who would not have used
glasses) both with and without the training program.

While it is difficult to say what lead to these results, we do observe that the training
program had a much larger effect on use when eyeglasses were provided for free (at least in the
short run). This suggest that results may have been driven by differences in how individuals
respond to product-specific health training program when that product was provided to them

freely or if they incurred a cost to acquire it.
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Figure 1. Study Region
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Figure 2: Experimental Design
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Figure 3: Data Collection and Intervention Timeline
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Figure 4: Glasses Take-up Across Treatment Groups Over Time

Panel A. Short Term (Three Weeks Follow up)
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NOTES: Figures show mean values of glasses

take-up. Estimated treatment effects on glasses
take-up are reported in Table 2.
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Figure 5: Glasses Use Across Treatment Groups Over Time

Panel A. Short Term (Three Weeks Follow up)

Control Ordeal Free Control Ordeal Free
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Panel B. Medium Term (Seven Months Follow Up)
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NOTES: Figures show mean values of glasses use.
Estimated treatment effects on glasses use are
reported in Table 4.
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Table 1. Baseline Characteristics Among Treatment Arms

Total Control  Ordeal Free Pvalue  Pvalue
1) () (©) 4 @=0@ @=4
Baseline own glasses (0/1) 0.15 0.14 0.14 0.16 0.98 0.42
(0.35) (0.35) (0.35) (0.36)
Baseline severity of myopia 0.56 0.57 0.57 0.54 0.91 0.20
(0.50)  (0.50) (0.50) (0.50)
Believes Wearing Glasses Will 0.40 0.41 0.37 0.42 0.17 0.69
Harm Vision (0/1) (0.49) (0.49) (0.48) (0.49)
Awareness of myopia (0/1) 0.46 0.45 0.47 0.46 0.56 0.87
(0.50) (0.50) (0.50) (0.50)
Family glass (0/1) 0.34 0.34 0.32 0.36 0.31 0.51
(0.48)  (0.48) (0.47) (0.48)
Number of classmates wearing 1.64 1.36 1.47 2.04 0.71 0.10*
glasses (2.04) (1.74) (1.70) (2.45)
Gender (0/1) 0.49 0.50 0.48 0.49 0.35 0.68
(0.50) (0.50) (0.50) (0.50)
Grade5 (0/1) 0.60 0.60 0.62 0.60 0.39 0.80
(0.49) (0.49) (0.49) (0.49)
Boarding (0/1) 0.22 0.23 0.19 0.25 0.41 0.66
(0.42) (0.42) (0.39) (0.43)
Parent migration (0/1) 0.10 0.11 0.10 0.09 0.68 0.31
(0.30) (0.31) (0.30) (0.29)
Father high school (0/1) 0.16 0.16 0.14 0.17 0.38 0.47
(0.36) (0.36) (0.35) (0.38)
Mother high school (0/1) 0.11 0.10 0.08 0.14 0.29 0.03**
(0.31) (0.30) (0.28) (0.35)
Household asset 0.00 0.04 0.04 0.06 0.99 0.30
(1.00) (0.97) (0.99) (1.03)
Observation 3177 1036 988 1153 2024 2189

Notes: All standard deviations in parentheses. Tests for equality between study arms account for

clustering at the school level.
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Table 1 Cont. Baseline Characteristics Among Treatment Arms

No Training Training P value

1) @ M=@

Baseline Glasses (0/1) 0.16 0.13 0.17
(0.37) (0.34)

Baseline Severity of Myopia 0.56 0.55 0.59
(0.50) (0.50)

Believes Wearing Glasses Will Harm Vision (0/1) 0.39 0.41 0.30
(0.49) (0.49)

Awareness of Myopia (0/1) 0.48 0.45 0.22
(0.50) (0.50)

Family Member Wearing Glass (0/1) 0.34 0.35 0.44
(0.47) (0.48)

Number of Classmates Wearing Glasses 1.64 1.65 0.99
(1.98) (2.10)

Gender (0/1) 0.50 0.48 0.40
(0.50) (0.50)

Grade5 (0/1) 0.61 0.60 0.34
(0.49) (0.49)

Boarding (0/1) 0.21 0.23 0.70
(0.41) (0.42)

Parent Migration (0/1) 0.10 0.10 0.83
(0.30) (0.30)

Father Education 0.16 0.16 0.86
(0.37) (0.36)

Mother Education 0.10 0.12 0.12
(0.30) (0.33)

Household asset (0.03) 0.03 0.44
(1.01) (0.99)

Observation 1529 1648 3177

Notes: All standard deviations in parentheses. Tests for equality between study arms account for
clustering at the school level.
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Table 2. Determinants of Voucher Redemption in Ordeal Group

1) ) @) (4) (%) (6)
Short Term Medium Term
Dep. Variable Voucher Redemption (1 = Yes) Voucher Redemption (1 = Yes)
Training 0.051* 0.019 -0.029 0.037 -0.001 -0.038
(0.028) (0.034) (0.044) (0.024) (0.031) (0.036)
Distance -0.003*** -0.003***
(0.001) (0.001)
2" Distance Quartile 0.051 0.018 0.059 0.047
(0.060) (0.104) (0.046) (0.099)
3" Distance Quartile -0.144%** -0.176*** -0.151*** -0.179%**
(0.056) (0.056) (0.036) (0.044)
4" Distance Quartile e -0.134** -0.269*** -0.082** -0.179***
(0.054) (0.071) (0.035) (0.055)
Training * 2™ Distance Quartile 0.023 0.003
(0.124) (0.114)
Training * 3" Distance Quartile -0.054 -0.015
(0.114) (0.136)
Training * 4" Distance Quartile 0.221*** 0.161**
(0.070) (0.062)
Controls Included YES YES YES YES YES YES
Observation 947 947 947 947 947 947
Mean of Dep. Var.in
No Training Ordeal Group 0.84 0.89
adj. R? 0.133 0.136 0.141 0.122 0.131 0.133

Notes: Standard deviations clustered at school level are reported in parentheses. Strata fixed effects are included. * p < 0.10, ** p < 0.05, *** p < 0.01
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Table 3. Impact of Treatments on Take-up (Ordeal and Control Groups)

1) ) ©) (4)
Short Term Medium Term
Dep. Variable Take-up Take-up
(1 = Own Glasses) (1 = Own Glasses)
Training 0.024 0.050* 0.055 0.076**
(0.029) (0.026) (0.040) (0.037)
Ordeal 0.585*** 0.581*** 0.456*** 0.459***
(0.031) (0.029) (0.036) (0.033)
Ordeal*Training 0.035 0.041 -0.019 -0.016
(0.043) (0.043) (0.052) (0.051)
Controls Included NO YES NO YES
Observation 1950 1950 1950 1950
Mean of Dep. Variable in
Pure Control Group 0.24 0.43
adj. R? 0.407 0.540 0.264 0.358

Notes: Standard deviations clustered at school level are reported in parentheses. Strata was included.
*p<0.10, ** p < 0.05, *** p < 0.01
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Table 4. Impact of Treatment on Glasses Use

1) ) @) (4)
Short Term Medium Term
Dep. Variable Use Use
(1 = Wear Glasses) (1 = Wear Glasses)
Training 0.012 0.019 0.027 0.036
(0.037) (0.038) (0.036) (0.036)
Ordeal 0.229*** 0.245*** 0.123*** 0.127***
(0.053) (0.053) (0.044) (0.040)
Free 0.153*** 0.164*** 0.109*** 0.105***
(0.050) (0.052) (0.038) (0.037)
Ordeal*Training -0.009 -0.027 -0.038 -0.038
(0.072) (0.070) (0.062) (0.060)
Free*Training 0.169** 0.147** 0.049 0.042
(0.067) (0.066) (0.056) (0.057)
Controls Included NO YES NO YES
Observation 252 252 3054 3054
Mean of Dep. Variable in
Pure Control Group 0.18 0.18 0.25 0.25
adj. R 0.280 0.320 0.089 0.148

Notes: Standard deviations clustered at school level are reported in parentheses. Strata fixed effects

are included.* p < 0.10, ** p < 0.05, *** p < 0.01
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Table Al. Attrition Between Baseline and Endline

1)
Dep. Variable Attrition (1 = Yes)
Training Only Dummy -0.015
(0.011)
Ordeal Only Dummy 0.005
(0.013)
Ordeal + Training Dummy 0.006
(0.013)
Free Only Dummy 0.006
(0.014)
Free + Training Dummy 0.011
(0.013)
Baseline Glasses (0/1) 0.004
(0.010)
Baseline Severity of Myopia -0.001
(0.002)
Believes Wearing Glasses Will Harm Vision 0.001
(0.009)
Awareness of Myopia (0/1) -0.011
(0.007)
Family Member Wearing Glass (0/1) -0.006
(0.007)
Number of Classmates Wearing Glasses -0.001
(0.002)
Gender (0/1) -0.008
(0.007)
Grade5 (0/1) 0.004
(0.008)
Boarding (0/1) 0.034***
(0.011)
Parent Migration (0/1) 0.011
(0.011)
Father Education 0.003
(0.008)
Mother Education 0.003
(0.008)
Household asset 0.000
(0.000)
N 3177
adj. R? 0.004

Notes: Standard deviations clustered at school level are reported in parentheses. Strata fixed effects
are included.* p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.2 Baseline Awareness and Misinformation

1) ) ®) (4)
Understand what is Awareness of one’s Believe wearing glasses harm Believe eye exercise
myopia myopia status one’s vision treats myopia
(1= Yes) (1= Yes) (1= Yes) (1 =Yes)
Training Only Group -0.051 -0.027 0.030 -0.030
(0.045) (0.047) (0.044) (0.040)
Ordeal Only Group 0.032 0.027 -0.046 -0.047
(0.051) (0.041) (0.048) (0.047)
Ordeal + Training Group 0.008 -0.017 -0.025 -0.057
(0.047) (0.042) (0.042) (0.041)
Free Only Group 0.035 0.008 0.004 -0.006
(0.048) (0.041) (0.043) (0.044)
Free + Training Group 0.018 -0.011 0.038 -0.051
(0.042) (0.043) (0.037) (0.040)
N 3177 3177 3177 3177
Mean of Dep. Var. 0.465 0.400 0.551
in Pure Control Group 0.429
Mean of Dep. Var. 0.437 0.461 0.402 0.519
in Full Sample
adj. R? 0.002 -0.000 0.002 0.000

Notes: Standard deviations clustered at school level are reported in parentheses.
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Absolute versus Relative Performance Pay:
Evidence from an Experiment targeting Child

Malnutrition in West Bengal®
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Abstract

We carry out a randomized controlled experiment in West Bengal,
India to test three separate performance pay treatments in the public
health sector. Performance is judged on improvements in child malnu-
trition. First, we exogenously change wages of government employed
child care workers through a basic level of absolute incentives. The
second treatment introduces high absolute incentives. Finally, we also
test for the impact of basic relative incentives on child health. All
treatments include supplying mothers with recipe books. Overall, the
results suggest that high absolute incentives reduce severe malnutri-

tion by about 6.3% with controls and 4.9% without controls over three
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months. Large increases in weight are observed in boys as opposed to
girls and same religion mother-worker pairs tend to be more produc-
tive in improving weight. This suggests that taste-based preferences
may play a role even when workers are incentivized.

Word count: 7868

Keywords: performance pay; child malnutrition; absolute and rel-
ative incentives

JEL Classification: M52; 112; 138; J38

1 Introduction

Performance pay is often taken to mean piece rates where a payout is linked
to only individual productivity or output. However, relative performance
pay schemes (especially tournaments) are also widespread in organizations.
In this study, we carry out a randomized experiment to compare absolute
with relative performance pay in a public sector organization engaged in
service delivery. The incentives are provided to child care workers to lower
child malnutrition. We also test for the gradient of the absolute performance
pay scheme in this experiment.

There are 1.31 million child day care centers in India under the Integrated
Child Development Services (ICDS) government-sponsored program.! Each
center is staffed by a child care worker who is responsible for supervising chil-
dren between ages 3-6 years during day-time, providing them mid-day meals,
teaching mothers about child nutrition, imparting non-formal pre-school ed-
ucation and facilitating health check-ups by doctors.? They are typically on
fixed wages. The centers are widespread across India and admission is free.

Nevertheless, quality of service delivery has often come under scrutiny (see

!Between 2007-2012, the value of the funds allocated by the central government to the
Integrated Child Development Scheme was $7.4 billion (Lok Sabha, 2012).

2Centers also act as food distribution centers for pregnant women, adolescent girls and
children under the age of three years.



for example, Chaudhury et al. (2006) on health worker absenteeism and Das
and Hammer (2005) on quality of doctors in India). A recent household sur-
vey in 100 Indian districts reveals that 96 percent of the villages are served
by these centers, although only 50 percent provide food on the day of survey
and 19 percent of the mothers report that the center worker provides nu-
trition counselling (HUNGaMA report, 2011). A study on Bihar’s day care
centers found that 71 percent of the funds received by centers for the mid-day
meal component were not spent on the beneficiaries and the performance of
the programme should be monitored using outcome data rather than inputs
(IGC report, 2013). Moreover, despite a high rate of economic growth in the
past two decades, stunting in India is still higher than Sub-Saharan Africa
and Jayachandran and Pande (2013) find a steep increase in stunting for
higher birth order children in India.

One way of tackling the supply-side inefficiency can be through performance-
based incentives. Performance pay has been shown to have a positive effect on
productivity of workers in the public sector under certain conditions (Singh,
2013; Basinga et al. 2011) even though there could be crowding out of in-
trinsic motivation if incentives are too low (Gneezy and Rustichini, 2000).
In Singh (2013), absolute performance pay to workers improves worker effort
but child malnutrition only decreases when performance incentives are com-
bined with information to the demand-side (recipe books given to mothers
of children in day-care centers). In particular, the results from this exper-
iment conducted in Chandigarh provided evidence for the complementar-
ity between supply-side incentives and demand-side information in affecting

child health.® However, it was not able to address how performance is af-

3In an experiment covering 145 child day-care centers, Singh (2013) implements three
separate treatments. First, he engineers an exogenous change in compensation for child-
care workers from fixed wages to performance pay. Second, he only provides mothers with
information without incentivizing the workers. Third, he combines the first two treat-
ments. Combining incentives to workers and information to mothers reduces weight-for-
age malnutrition by 4.2% in three months. This complementarity is shown to be driven by
more effective mother-worker communication and the mother feeding more calorific food



fected by a change in slope of absolute performance pay. This may be useful
to know for policy-makers to have a better idea of the cost-effectiveness of
such schemes. Secondly, there was no comparison of absolute pay with re-
spect to relative pay, which may be more effective for public sector workers.
Both these questions are addressed in the present experiment conducted in
a different region of India — West Bengal in Maheshtala Municipality on the
outskirts of Kolkata. As of December 2011, the percentage of malnourished
children under 5 in West Bengal, in terms of weight-for-age, was 38.7%, be-
low the national figure of 42.5% (Rajya Sabha, 2011). Exogenous treatments
were assigned through cluster randomization contemporaneously along with
a pure control group. All centers were based entirely within one geographic
block and there was no endogenous selection into the treatment.

There has been very little experimental research on performance incen-
tives in health programs of low and middle-income developing countries ac-
cording to an excellent literature review by Miller and Babiarz (2013). An
exception in providing incentives on the demand-side is Banerjee, Kothari
and Duflo (2010) who incentivize immunization coverage in rural Rajasthan
for mothers and find large increases in uptake. Hasnain, Manning and Pier-
skalla (2012) review the experimental evidence on performance pay in the
public sector and conclude that it is extremely scarce, especially in develop-
ing countries.* The only two studies they cite in this sub-field are Basinga et
al. (2011) in Rwanda and Singh (2013) in Chandigarh, India where positive
effects are found on health. Another study by Miller et al. (2012) shows that
financial incentives for anaemia reduction are modestly successful in China.
Recently, De Walque et al. (2013) and Gertler and Vermeersch (2012) pro-

vide evidence to show positive effects of performance pay on HIV-testing and

at home.

*Christianson et al. (2008) make the same point about developed countries stating
that control groups are often not comparable. One of the first experimental papers on
performance incentives for nursing homes in US found that incentives lead to better resi-
dent health outcomes and shorter stays (Norton 1992). Figlio and Kenny (2007) find that
merit pay for teachers matters and more so for parents who are more involved.



on child health outcomes in Rwanda. It is rare to implement performance
incentives for service delivery in the public sector and also have a control
group. Moreover, comparing relative and absolute incentive schemes as well
as changing the gradient of the incentive pay have never been studied in the
public health domain. Finally, there may be multitasking or gaming of per-
formance incentives as shown by Figlio and Winicky (2005) but we do not
find any evidence for gaming.

We carry out a randomized controlled experiment in West Bengal, In-
dia to test three separate performance pay treatments in the public health
service delivery sector. Performance is judged on improvements in child mal-
nutrition. First, we exogenously change wages of government employed child
caregivers through a basic level of absolute incentives. The second treatment
introduces high absolute incentives. Finally, we also test for the impact
of basic relative incentives on child health. All treatments include supplying
mothers with recipe books. Overall, the results suggest that high absolute in-
centives reduce severe malnutrition by about 6.3% over three months. There
are no significant effects on health of the basic absolute or basic relative
incentives during this period and the point estimates are close to zero. In
order to check for common trends prior to the randomization we also have a
placebo check that shows no differential trends between the different groups.

Latest research also focuses on social distance and interaction of incen-
tives. Kingdon and Rawal (2010) show that a student’s achievement in a
subject in which the teacher shares the child’s gender, caste and religion, is
on average nearly a quarter of a standard deviation higher than the same
child’s achievement in a subject taught by a teacher who does not share the
child’s gender, caste or religion. However, Berg et al. (2013) find experimen-
tal evidence to suggest that incentive pay does not improve the transmission
of knowledge with respect to households of similar characteristics as the agent
but it does improve transmission with respect to socially distant households.

Our results reveal that incentive pay interacts with improving health of boys



more than girls. Similarly, a child is more likely to show significant gains in
weight if the high-powered incentivized worker and the child’s mother follow
the same religion as compared to them following different religions.” This
may indicate an interaction of taste-based preferences with incentives in im-
proving child health, which could have implications about how an unequal
distribution may result in response to performance incentives even as public
sector efficiency is enhanced.

We delineate the theoretical framework in Section 2, the setting in Section
3, and treatment, methodology and empirical specification in Sections 4, 5
and 6 respectively. Section 7 reports the results and Section 8 provides policy

implications and concludes.

2 Theoretical Framework

Theoretically, under risk neutrality, there is no difference between absolute
and relative incentives for the policy maker to induce the same high effort for
agents (Lazear and Rosen, 1981). With risk aversion and common shocks,
however, relative incentives can dominate absolute incentives (Green and
Stokey, 1983). Relative pay filters the common shock making agents face
lower risk as compared to absolute pay. Under the relative incentive scheme,
workers’ pay depends on the ratio of individual productivity to average pro-
ductivity among all co-workers in a field. Another practical advantage is
that of budget predictability under the relative scheme. Recent experimen-
tal evidence by Gangadharan et al. (2013) suggests that an endogenous-prize
tournament leads to a Pareto improvement in participants’ payoffs and also
increases collective output. Under the absolute incentive scheme — piece
rates — individual pay only depends on individual productivity. Bandiera,
Barankay and Rasul (2004) find that moving from relative to absolute in-

centives increases the productivity of a farm worker by 50%. In the public

5The caste of workers and mothers was not collected in this study.



sector, there has been no such empirical study comparing relative and ab-
solute incentives. This may matter because of several reasons. First, shocks
to output may be salient. Second, output may be less easily observable.
Third, output may not directly respond to an increase in effort (may depend
on demand-side also). Fourth, public sector workers may be more risk averse
(Buurman et al., 2012). Fifth, workers may be differently motivated (Besley
and Ghatak, 2005) and may exert more effort in response to non-financial
awards as shown by Ashraf, Bandiera and Jack (2012). We motivate the
treatments by proving that the costs associated with the absolute scheme
are always greater than the relative scheme when a common shock is possi-
ble and public sector agents are risk-averse.

Assume one risk neutral principal (the government) and n risk averse
agents (center workers), each responsible for producing output. In our sce-
nario, the output could mean healthier (and less malnourished) children.
Each agent exerts an effort and receives a wage from the principal. The
agents’ efforts are not visible to the principal, and therefore the principal can
only contract based on the agents’ output levels. For simplicity, we assume
that the agents’ effort levels are discrete, namely 0, 1, and 2. Agents produce
two levels of outputs: 0 or 1. The probability of attaining the high output
depends on the agents’ effort level: the higher the agent’s effort, the higher
her chance for producing 1 as opposed to 0.

We also assume a common shock in production. This could be thought
of as a shock that causes output to shrink for all workers and is outside
their control. In our setting, this could represent the onset of a disease (for
example, malaria especially during the rainy season). With probability 6,
all the agents produce 0 regardless of their effort level. The agents’ utility

function is given as follows:

1
Ug=V(w)— §CI2



Here, w is the wage this agent receives, ¢ is the multiplier of the disutility
caused by the agents’ effort and x is the agents’ effort level. Agents are
assumed to be risk averse, thus V' is an increasing and concave in w.

The principal’s utility function is as follows:

i=1 =1

p; is the output level for agent 7, n is the number of the agents, M is the
multiplier for the agents’ outputs. Moreover, it is always worthwhile for the
principal to engage the agents in the highest level of effort (x = 2). Thus,
the products are sufficiently valuable to the principal, i.e. M is sufficiently

large.

2.1 Cost for an Absolute Performance Pay Scheme

Suppose the wage for the agent is a for output = 0, and b for output = 1.
Clearly b > a. The expected utility for agents with each of the different effort

levels is:

E(U4(2)) = 0V(a) + (1 — )V (b) — 2¢

To implement the highest effort level, the principal needs to make sure
that the agent’s utility with highest level of effort (x = 2) is the greatest in
comparison to the other two effort levels. This boils down to the following

condition:”

60 is assumed to be greater than one.
"See Appendix for details.



3¢
1—-0
Thus, the difference between the utilities generated by the high wage and

V(b) —V(a) >

the low wage should be large enough. The principal could achieve this by
lowering a. However, practically, there is a lower bound on a. If an agent
produces 0, the principal needs to make sure that the agent can survive on
her wage. This condition is particularly relevant in the public sector, where
workers are difficult to fire and where unionization resists cutting down on
wages of unproductive workers. We can suppose that V(a) > U. It follows
that V(b) > 137‘39 + U. The total cost for the principal to implement a high

effort for all agents under the absolute performance pay is as follows:

3¢
1—-0

Cabsolute =nX (ev_l(U) + (1 - Q)V_l( + U))

2.2 Cost for a Relative Performance Pay Scheme

When there are n agents, a complete relative performance pay scheme should
have n 4 1 contingencies, which boils down to 2 x (n — 1) + 2 = 2n number
of payments. For example, in a three agents case, a complete tournament
scheme would need to specify payments for output combinations (1, 1, 1), (1,
1, 0), (1, 0, 0), (0, 0, 0), which contains six kinds of pay. Denoting the pay
structure (Ho Lo; Hy Ly....; H, Ly,), H corresponds to pay on high output, and
L corresponds to low output pay. The subscript n on L,, and H,, corresponds
to the number of agents who produce low output.

When all agents produce the same output — be it 1 or 0 — the relative rank
for each agent is the same. For example, if there is a common shock, output
will be low for all agents and all of them will receive L,,. On the other hand,
if everyone exerts high effort and there is no common shock, the output will
be high and all agents will receive Hy. As the rank structure is exactly the

same in both cases, all workers should receive the same wage under a relative



scheme: Hy = L,,.
We only need to compute the cost for the principal to make effort level
portfolio (2, 2, 2,..., 2) a Nash Equilibrium. agent choose 0 or 1 over 2,

provided everyone else chooses 2. From our previous assumptions,
Hy=L,=T

Assuming that (n — 1) agents have already chosen effort level of 2, the

expected utilities of the n'® agent to choose 0, 1, 2 are respectively:
E(UA0)) =0V(T)+ (1 —0)V(Ly)

W) = vy + 1 (L) - e
E(UA(2)) = V(T) — 2¢

The inequality that arises out of solving the above problem along with
the minimum utility assumption leads to V(T') > U + 3c¢. The minimized

total cost for a principal using tournament is

Chrelative = N X V_l(U + 3c).

2.3 Comparison between absolute and relative schemes

The difference between the two cost functions is as follows:

3c
1—-6

Cabsolute - CTelative = n(9V71<U) + (1 - e)vil( + U) - Vﬁl(U + 30))

Notice the difference is actually 0 when 6 = 0. To see how this difference

varies with 0, we take its derivative with respect to #. We can prove that
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when V(w) is concave:®

Cabsolute > Crelative fOI’ 9 > 0.

The cost for an absolute scheme is higher than that for a relative scheme
whenever common shock is possible. This result is in contrast to the stylized
one in the current literature, which states that the absolute scheme should
dominate the relative schemes when the probability of common shock is low
enough or when it is not present (Green and Stokey, 1983). The "public
sector assumption" that assumes that agents should obtain a minimum level
of utility even when they perform poorly leads to the principal optimally
choosing a more cost effective relative scheme for extracting high effort from
its agents. How these schemes fare in terms of heterogeneous effects of social
interaction between mother and worker, depends on whether the commu-
nication is able to help in filtering the common shock, in which case the
relative treatment would lose some of its advantage over the absolute treat-
ment. However, communication may also signal greater transfer of a common
shock through contagion. In this scenario, relative treatment would increase

its superiority in the face of a negative shock.

3 Setting

There are 1.31 million day care centers across India that offer child care and
nutritional counseling services. These are run by the government under the
umbrella of Integrated Child Development Services (ICDS) through the So-
cial Welfare Department. Each center is usually staffed by one government
worker and an assistant. Workers can affect health of the child through two
primary channels: first, providing mid-day meals to children and second, ad-
vising mothers on a nutritious diet. We study child care workers employed

by the West Bengal government in Maheshtala Municipality in 24 South

8See Appendix for proof.
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Pariganas District. Maheshtala is located in the Kolkata Metropolitan Re-
gion. According to the 2011 Indian census, the population of Maheshtala was
449,423. The sex ratio of Maheshtala city was 945 females per 1000 males.
Average literacy rate of Maheshtala was 82.63 percent of which male and
female literacy was 86.08 and 78.98 percent. Children constituted 9.67 % of
the total population of Maheshtala. We were able to carry out this study
in Maheshtala as the Social Welfare Department was keen to implement an
experiment to tackle malnutrition. Moreover, Maheshtala happens to be un-
derstudied and has malnutrition comparable to slum areas in the Chandigarh
experiment analyzed in Singh (2013). Here, the worker in a day care center
has a fixed monthly salary of Rs. 4350 in Kolkata, which increases to Rs.
4413 after 10 years of service. All workers in this Municipality have simi-
lar tasks and operate under the ICDS scheme. Education, knowledge and
experience of worker along with quality of infrastructure in the centers are

controlled for in regressions below.

4 Treatment

There were three treatments that were implemented in the research project.
All three treatments entailed free distribution of recipe books to all mothers
apart from performance pay to workers. This was done because the combined
treatment of incentives and information in Singh (2013) had been shown to
increase weight in children and only incentives to workers or only recipes to
mothers were individually ineffective. The recipe book is described later in
the section. To understand each of the performance pay treatments, consider
the categories established by WHO (2007), as these are also employed by the
government workers. A child is classified as malnourished if she is more than
two standard deviations away from her WHO standard weight-for-age mean.’

She is moderately malnourished if she is more than two standard deviations

9The standard also differs for males and females.
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but less than three standard deviations from the weight-for-age mean. A
child is severely malnourished if she is more than 3 standard deviations away
from the weight-for-age mean.

The first treatment, titled Basic Absolute (BA treatment), was the repli-
cation of the combined treatment from Singh (2013), which had reduced
malnutrition by 4.2 percent over three months. This entailed Rs. 100 per
child if the child’s malnutrition grade improved from severe to moderate or
moderate to normal and a corresponding Rs. 100 deduction from the total
for a drop in grade from normal to moderate or moderate to severe. In other

words, if:

N for each worker = # children who jump at least one grade - # children

who drop at least one grade

The total payment promised for each worker was Rs. 100 * N after three
months.!® From the earlier experiment, it was not clear how the slope of
performance pay was related to effort. In the second treatment, called High
Absolute (HA treatment), the payout promised to the workers after three
months was Rs. 200 * N, where N was defined in the same way. However,
if more children suffered declines as opposed to improvements, the workers
were not asked to make payments. As the schemes were implemented in the
presence of senior staff and under the signed approval of the local Director of
Social Welfare Department, the promises could be seen as credible commit-
ments to the workers. For example, if the number of children who jump from
severe to moderate = 4 and the number of children who drop from normal
to moderate = 2, the total payment would be Rs. (4-2) * 100 = Rs. 200 in
the BA treatment and (4-2) * 200 = Rs. 400 in the HA treatment.

The average payout in Chandigarh for the basic absolute incentive with
recipe book had been Rs. 291 per worker but the monthly worker salary was

Rs. 2000 per month in 2010. Since the workers’ salary was almost twice

10 Approximately, 1 US$ = Rs. 60 in July, 2013.

13



in Maheshtala as compared to Chandigarh, the high absolute treatment can
also be considered a test of the previous experiment’s treatment if the slope
is considered to be a proportion of the salary. Thus, the first two treatments
can also throw light on the relative effectiveness of a constant slope of Rs.
100 versus the same slope as a proportion of total income.

The third treatment, or the basic relative (BR treatment), was allocated
a pot of money containing on average Rs. 291 per worker to keep it consistent

with the ex-ante expected payout in the basic absolute treatment.

T for each worker = sum of all positive N in that treatment group
Payout = 55 workers * 291 * (N/T) = 16000 (N/T)

The total amount for 55 workers would be approximately Rs. 16000.
However, the payout to each worker would depend upon her performance
relative to others in the group. For example, if the worker’s N = 10 and
the sum of all positive N = 100 in her treatment group of 55 workers, the
worker would get 10 percent of the total amount = Rs. 1600. If each worker
performs equally, they each get approximately Rs. 300 in the basic relative

M The relative treatment is also similar to Bandiera et al. (2004),

treatment
where the workers’ pay depended on the ratio of individual productivity to
average productivity among all co-workers in a field. None of the schemes
could reduce workers’ income, and all were accompanied by information pro-
vided directly to mothers.

Workers in each treatment group participated in three separate work-
shops at the end of the baseline round (one for each treatment), where they
were handed goal cards. The goal cards listed target weight for each child in
their center after three months. Goal was the threshold for achieving mod-
erate malnutrition status for the presently severely malnourished child (after
accounting for the increase in age at endline) and achieving normal malnu-

trition status if the child is currently moderately malnourished. If the child

HThese wards were numbered 1, 10, 14, 18, 22, 25, 29, 30.
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was currently in the normal range, a maximum threshold was provided below
which the child would become malnourished and penalty imposed. The work-
ers were told about their respective treatments with the help of illustrative
examples and all doubts were clarified.

The recipe book that was distributed in all treatments had ten economical
and nutritious recipes for 3-6 year old children. These were government
approved recipes and the recipes were chosen with the help of the Food and
Nutrition Board, Kolkata. Each recipe could be made within a budget of Rs.
5 at home, contained local ingredients and listed the step-by-step method of
preparation and nutritive values per 100 gms. The individual nutritive values
were of calories, protein, iron and carotene. The book was translated and
printed in Bengali, the local language. Some of the recipes were as follows:
Puffed Rice Bengal Gram Mix, Rice Food Mix, Suji Porridge, Dalia Porridge,
Chidwa Pulao and Chidwa Laddoo. These were rich in protein and calories
to counter child malnutrition. Most used either lentils for increasing protein

and rice, wheat or jaggery for increasing calorie count.

5 Methodology

After receiving approval and preliminary data from the Social Welfare De-
partment, Government of West Bengal on the number of registered students
and average malnutrition in each center, manual randomization at the clus-
ter level was conducted at the Department by a lottery. Each cluster was
made up of several centers. All centers with fewer than 20 registered students
were dropped from the sample. Out of 35 clusters in the Municipality, one
of clusters (number 28) did not have any centers with 20 or more students
registered at the time. In total, 34 clusters were selected for the study cov-
ering 209 centers. The senior department officials (supervisors) asked to be
involved in the selection procedure, so they were invited to participate in the

lottery.
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Four boxes were placed in the Department’s head office, each correspond-
ing to an undisclosed treatment or control group. The supervisors placed a
folded slip (representing the cluster number and total centers in that cluster)
inside each box sequentially. When the total number of centers accumulated
for a treatment exceeded 50, the assistant was asked to shut the box. This
was done to have at least 50 centers in each group for adequate sample size
according to power calculations. This would also avoid the exceptional case
where the wards with the highest or fewest number of centers get assigned
to one treatment by chance. Cluster was chosen as the level to randomize
to remove the possibility of contaminating spillover effects between workers
within a cluster. Table 1 shows the total clusters and centers allocated to
each group and Figure 1 plots the assignment on a map provided by the

Department.
<Table 1 and Figure 1 about here>

The baseline was carried out during March-May, 2012 and the endline
three months later between August-September, 2012. A window of three
months was chosen for the experiment because it is the average time be-
tween two medical check-ups by the local Health Department. The duration
was verified to be sufficient for a grade improvement to occur by doctors
at the local office of the Health Department, Government of India and was
comparable to the earlier experiment. At baseline and endline, a team of
enumerators (supervised by an assistant and project manager) weighed all
children present in the center on a digital weighing machine, interviewed their
mothers and the center workers. The recipe books were distributed to all the
mothers (except in the control group) after their interviews were taken at
the centers. Previous weights of children (on average two months prior to
baseline) were also recorded at baseline from the weight record registers of

the workers.
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6 Empirical Specification

The main regression specification for finding the average effect of the treat-

ments on weight of a child is as follows:

wije = a(post); + B(BA); +v(HA); + p(BR); + n(post * BA)j; +
O(post x HA) i + w(post x BR)j, + X;jt + €ij

w;j¢ is the weight of a child 4 in cluster j at time ¢. The variable post
is a dummy that is 0 for baseline and 1 for endline. The variables BA, HA
and BR are 1 if the child is in the treatment basic absolute, high absolute
or basic relative respectively and 0 otherwise. The omitted category is the
control group. X;j; are individual and center specific controls specified in
the following section. The error term is clustered at the cluster level. The
variable post accounts for the natural increase in weight in three months, all
seasonal effects on weight, regional shocks to food prices and any management
changes or unobservables that would impact all groups in the same way. [,
~v and p are the baseline differences between the individual treatments and
the control. 7, # and w give us the difference-in-differences estimates for
the effect of each of the three treatments. This interpretation rests on the
identification assumption that there are no time varying and group-specific
effects that are correlated with the treatments (common trend assumption).
As the clusters were randomly assigned into one of the four groups, we should
not expect there to be common trends amongst the groups.

Although usually it is not required to check this assumption with ran-
domization, we carry out a placebo check to corroborate that pre-trends are
similar across all groups. For the placebo check, we define post = 1 for base-
line and 0 for the weight recorded in registers prior to baseline (on average

about two months before). Running the above regression with this new defini-
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tion should allow us to test if there are changes in the difference-in-difference
estimates from what we had obtained earlier. We should not observe any
significant difference-in-difference estimates with the placebo regression for

common pre-trends assumption to hold.

7 Results

The summary statistics at baseline in Table 2 reveal that mother’s age is on
average 27 years and is similar across the four groups.!? 73% of the mothers
in the control group can read and this is also similar across groups, which
is comparable to the 2011 Indian Census finding of 78% literacy for women
in Maheshtala. The normalized differences show that differences between
groups are not significant as long as the normalized difference is less than
0.25 (Imbens and Rubin, 2007). The literacy rate for women is particularly
high in comparison to only 45% in Chandigarh. The weights and ages of
children (around 13.5 kilograms and 4.2 years) as well as the malnutrition
status are similar across all groups. The malnutrition rate is 33% at baseline
with close to 9% being severely malnourished and the rest being moderately
malnourished. The monthly income of a household (approximately $70) of
four members (two adults and two children) is very similar to the data col-
lected in Chandigarh, showing that families on average live below the poverty
line in this sample. This is also statistically insignificant between the groups
with HA group being the most similar to the control group along all vari-
ables. Ownership of mobile phones is high and water filters is low similar to
Chandigarh. The least similar group, overall, is the BA group where mobile
phone ownership and presence of water tap at home is significantly higher
than the control. Anganwadi infrastructure as measured by presence of ac-
cess to drinking water in the center or toilet in the center are also similar with

close to 40% having a toilet and three quarters having drinking water. Thus,

12Mother’s age was around 28 years for the experiment in Chandigarh (Singh, 2013).

18



on average the variables appear to be well matched across groups with the
HA group being the most similar to the control, followed by the BR group
and then the HA group.

<Table 2 about here>

We might be worried about selective weighing of children in these groups
despite checking by an independent supervisor and enumerator. Table 3
shows attrition rates. These are around 26% and similar across the four
groups. Attrition rates tend to be higher in these centers as most students
use the centers as a temporary pre-school before they gain admission to a gov-
ernment school. This is because the pre-school educational quality is poor
with no official syllabus or exams. As many of the fathers are daily wage
laborers who are prone to migrating where a higher wage is offered, their
family also keeps moving with them. Attrition is not different by the main
outcome variables depending upon treatment. This is illustrated by Appen-
dix Table A2 where all coefficients of the variable interacting treatments with
main outcome variables (weight, malnourished, grade, severe malnourished)
are insignificant. Stand-alone coefficients on health outcomes and individual

treatments are also insignificant (not shown).
<Table 3 about here>

The regression results from specification (1) are reported in Table 4 for
a panel of children who were weighed twice during the study. The depen-
dent variables in the first four columns are weight, dummy for malnourished
status, weight-for-age grade (ordered 0 to 2 from normal to severely mal-
nourished) according to the WHO, and dummy for severely malnourished
status. The results reveal that the weight increase in the control group over
three months was on average 283 grams and significant (similar to Chandi-

garh). The baseline levels of weight and other measures are similar in the

19



four groups. There appears to be no significant impact of the basic ab-
solute (HA) and basic relative (BR) treatments. Moreover, BR appears to
do slightly but insignificantly better than BA. The high absolute treatment
shows a significant effect of an increase of 191 grams over and top of the
283 grams. Although malnutrition decrease is not significant at the 10%
level, there appears to be a 4.65% reduction just under the 10% significance
level. Relative risk of death from infection by malnutrition is twice as high
for severely malnourished as for moderately malnourished children and nine
times higher than normal weight children (Caulfield et al., 2004). Moreover,
more than half of all deaths in young children through diarrhea, pneumo-
nia, malaria and measles are attributable to undernutrition (Caulfield et al.,
2004). Ordered grades decrease (as 0 is normal) on average in the HA treat-
ment. The weight increase is driven by the movement towards moderate
status of severely malnourished children as can be shown by column (4). Se-
vere malnutrition declines by 4.88% and is significant at the 5% level. The
next four columns have the same dependent variables but also include control
variables. The control variables used in columns (5)-(8) are household demo-
graphics (age of child, gender of child, total number of siblings), household
assets (monthly income, food expenditure, number of rooms, proportion of
goods owned in the kitchen, proportion of non-kitchen goods), parent-specific
controls (mother’s age, mother’s religion, whether the mother is a housewife,
literacy of mother and father, whether the mother scored a high or low quiz
score), worker-specific controls (whether the worker is experienced or not,
whether the worker is highly educated or not, whether the worker scored a
high or low quiz score), and center-specific controls (dummy variables for the
center’s facilities: electricity, fan, helper, chart, blackboard, drinking water,
and toilet). The preceding result on severe malnutrition is now more signifi-

cant and the decline in severe malnutrition is now estimated to be 6.3% for
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HA treatment.'® This is a big decrease given the time period and may be
able to sustain itself after three months because of immunity and resistance
acquired by moderately malnourished children. In the Chandigarh experi-
ment, there was a similar reduction in overall malnutrition over three months
(driven by more malnourished children), and malnutrition did not go back
to its original level after a year when the incentive treatment was no longer
in place. Next, we consider the placebo results wherein we look for differ-
ences in the rates of growth in children between the groups pre-treatment.
This is shown in Appendix Table A1. We observe that even on average two
months prior to treatment, the weight increase was not different across the
different treatment and control groups and they were on same trajectories.
There may be measurement error here as the weights were recorded by the
center workers in their registers but there is no reason to expect a systematic
upward or downward bias in any of the treatment groups. Figure 2 shows
the differential trend in the high absolute treatment immediately after the
treatment (located at two months) in comparison to the control group. The
pre-baseline and baseline values are very similar in the high absolute and
control groups. It is interesting to note that basic relative treatment appears
to do better than the basic absolute treatment in the graph but the difference
is not statistically significant and neither is the difference at baseline between

these groups and the control group significant.
<Table 4 and Figure 2 about here>

As high absolute treatment seems to be effective in improving weights of
children, we can conclude that slope of the incentive treatment as a propor-
tion of salary matters in this context. In Appendix Table A3, we reproduce
the main regression using Moulton clustering correction (as opposed to the
standard clustering) as suggested by Angrist and Pischke (2008) in situa-

tions where the main regressors (treatments) are fixed within a cluster and

13The results are robust to including an intermediate set of controls. For details, see
Table A4 in the Appendix.
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heteroskedasticity is not a huge problem. While all the coefficients stay the
same, the standard errors increase across the board, as expected, leading
to a few changes in the degree of significance of some coefficients. Thus,
the coefficient Post*HA becomes insignificant in the weight regression, but
it is still significant at 5% and 10% in the grade and severely malnourished
regressions, respectively. To better understand the channels, we would like
to test if mothers report changes in diet at home in this treatment as this
would lend more credence to the change in outcomes. In Table 5, we explore
the demand-side channel of mother-reported diet given to child. The dietary
variables considered here are lentils or pulses, fish, meat, green vegetables
and sweets or desserts. Note that baseline levels of consumption are similar
across all groups. Lentils or pulses intake (at least twice a week) shows a sig-
nificant increase in consumption and so does meat. Lentil intake is consistent
with mothers being asked to prepare recipes by the HA treatment workers.
Recall that several recipes (six out of ten) contained lentils as their main
ingredient. This is rich in protein and would help lower protein deficiency.
There is no change in other types of dietary intakes for the HA group moth-
ers. The mothers in the BA and BR group show no change in their reported
food provision, which is again consistent with their results on weight change
in Table 4.

<Table 5 about here>

There could be exogenous factors that may cause certain mothers to be
more intensely targeted with information by incentivized workers. As there
were a large number of inter-religious interactions in this setting, we explore
the role of religious homogeneity in the weight change. First, we classify a
Hindu-Hindu or Muslim-Muslim mother-worker interaction as same religion.
Then we run the health outcomes’ specification for same religion or different
religion pairs. In Table 6, we find that quality of communication may be bet-

ter with same religion mother-worker pairs in the control group as there is a
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significant increase in weight of 348 grams for these pairs but not for different
religion pairs, consistent with Kingdon and Rawal (2010). However, we also
show that the increase in weight is high and significant for same religion pairs
as opposed to different religion pairs in the HA treatment. This may high-
light a concern with provision of incentives in areas that have ethnic diversity.
Incentives may crowd-out the worse outcomes generated by social distance
(Berg et al., 2012), but we find that they can also accentuate outcomes, with
incentivized workers only working to increase weights of children who are in
the same social group. This may happen due to taste-based preferences or
a lower cost of communicating with mothers effectively. Nevertheless, more
effective social interaction can help in filtering the common shock making ab-
solute performance pay less costly in inducing high effort. Another channel
which appears to be important but cannot be tested is the provision of mid-
day meals in the center that may have increased for all children (reduction

in leakage).
<Table 6 about here>

Next, we explore heterogeneous effects of the treatments by sex of child.
In the Chandigarh experiment, there were no gender-differential effects of
the incentive treatment. In Table 7, we run a triple difference regression
to check for significant differences in average treatment effects for boys and
girls. Surprisingly, we find that boys show a much greater increase in the high
absolute treatment relative to girls (345 grams higher and this is significant
at the 10% level). This reinforces the taste-based preferences channel that
we observed earlier with same religious pairs as there may be an underlying
gender bias that becomes more salient with the introduction of high absolute
incentives. It may also be that boys have greater appetite or ask for more food
in the centers and thus are able to get more food from the incentivized worker.
Workers may expect that boys will show more weight gain in response to food

in the center or that mothers will be less likely to cut down on food for boys
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leading to complementarity. However, this expectation may be incorrect, as
we do not observe differential food intakes reported at home for boys and
girls suggesting that gender bias is getting triggered at the center and not at

home.
<Table 7 about here>

Finally, we check for selective targeting of children who are close to the
target threshold that may occur at the expense of those who are further away.
The variable ‘closetotarget’ is defined to be 1 if the child is malnourished at
baseline and her deficit weight (difference between the target weight and the
actual weight) is less than the mean deficit weight and 0 otherwise. Target
weight is defined as the threshold at which the child will improve her grade
(i.e. would go from severely malnourished to moderately malnourished or
from moderately malnourished to not malnourished). If there was selective
targeting of those children in the incentive treatments who are close to the
target threshold, the disincentive for a drop in grade may not have been
as effective as anticipated. However, in Table 8, we observe that children
close to the threshold do not appear to be selectively targeted in any of the
treatments. Children who are closer to the target weight do not increase
their weight at a statistically different pace than the ones who are further
away from their target, which provides evidence against gaming of positive
incentives. This seems to reiterate the importance of having disincentives for

worse outcomes along with incentives for better outcomes.*

<Table 8 about here>

14One may also be concerned about kids being given water by workers before the mea-
surement of weights at endline. However, ‘center has access to drinking water’ is one of
the controls used in the main regression, and this access is associated with an insignificant
and negative increase in weight on average.
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8 Policy implications and Conclusion

There has been no research in the public health sector in developing countries
focusing on the elasticity of outcomes with respect to gradient of performance
pay and also comparing absolute with relative treatments. We carry out
a randomized controlled experiment to test three separate performance pay
treatments in the public health sector. First, we exogenously change wages of
government employed child care workers to a component with basic absolute
incentives to lower child malnutrition. The second treatment introduces high
absolute incentives. Finally, we also test for the impact of basic relative in-
centives on child health. All treatments also include supplying mothers with
recipe books. Overall, the results suggest that high absolute incentive works
to reduce severe malnutrition by about 6.3% with controls and 4.9% without
controls over three months. This is a strong result and is in line with an
earlier experiment carried out in Chandigarh in Singh (2013) that found a
benefit-cost ratio of around 20. As the government expands access to centers
across the country, results from this paper suggest that worker pay should
not remain fixed even though the gains may be distributed unequally. Com-
pensation needs to have a component of performance pay that increases as
the fixed income goes up. The component should be based on weight-for-age
grade that is easily observable and well understood. Additionally, the worker
should not have perverse incentives to reduce weights of children who are not
malnourished. Apart from incentivizing workers, it is also imperative to cre-
ate awareness on the demand-side. One way of spreading this information
is through simple and concise recipe books that are customized by regional
tastes, availability of ingredients and social norms.

Possible channels that may be generating this high incentive effect on
weight include using recipe books to remind mothers to increase protein
intake at home and also food distribution by worker in the center. Large
increases in weight are observed in boys as opposed to girls, and same religion

mother-worker pairs tend to be more productive in improving weight in the
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high absolute treatment than mother-worker pairs with different religions.
This suggests that taste-based preferences may play a role even when workers
are incentivized. In the future, we would also like to test the high relative
treatment which we were unable to test here due to a small sample size. There
could also be research on changing the slope of performance incentives along
an observable dimension like gender to target both efficiency and equity.
The value of the funds released for ICDS by the central government in
2011-2012 was, for West Bengal, equal to $193.6 million. If the state-allocated
funds are included, this figure goes up to $221.5 million. A large proportion
of these funds go towards fixed wages of child care workers. Yet, little is
known about the most effective way of organizing labor contracts in this im-
portant area of public sector service. We need to have a better handle at
understanding what nudges work to motivate child care workers and reduce
malnutrition rates, which have remained stagnant in India despite economic
growth. Even without external validity, this has potentially life-saving im-
plications on a large scale. Nevertheless, different settings within India can
pose very different challenges, but one advantage of working within the same
public organization can be easier replicability. We hope that further experi-
mentation in this area can inform policy-makers how to make public health

service delivery more efficient.
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9 Tables and Figures

Tablell:Fotal@lusters@nd@enters@n@achFEroup
Total®lusters Total@enters

#BasicAbsolutellreatment 8 50
mHighBbsoluteflreatment 8 53
[EBasicRelativereatment 8 55
@Control@roup 10 51

TableR:BummaryBtatistics@tiaseline

Normalized®ifferences

Variables BA HA BR C BARC HARC BREC

Mother'sige 28.09 27.64 27.38 27.47 0.08 0.02 .01
[5.11] [5.43] [5.23] [5.67]

Mother&anZead 0.73 0.67 0.75 0.73 0.00 (D.09 0.03
[0.44] [0.47] [0.43] [0.44]

Monthly@ncome 4556.27 4059.73 4400.02 3867.94 |(0.19 0.05 0.19
[2608.34] [2567.92] [2823.25] [2513.68]

Number@®fooms 1.43 1.39 1.43 1.40 0.02 (.01 0.02
[1.08] [0.88] [0.90] [0.87]

Mobile@hone 0.84 0.66 0.83 0.66 0.30 0.00 0.28
[0.37] [0.47] [0.37] [0.47]

Waterap@tthome 0.35 0.14 0.18 0.14 0.35 0.00 0.08
[0.48] [0.35] [0.39] [0.35]

Weight@f&thild 13.65 13.45 13.62 13.49 0.05 .01 0.04
[2.05] [2.09] [2.28] [2.10]

Agefthild 4.23 4.21 4.23 4.18 0.04 0.03 0.04
[0.83] [0.84] [0.81] [0.85]

Fractiondemale 0.51 0.52 0.50 0.50 0.01 0.03 0.00
[0.50] [0.50] [0.50] [0.50]

TotalBiblings 1.29 1.15 1.21 1.43 .07 .15 .12
[1.35] [1.29] [1.26] [1.30]

ToiletinBAWC 0.39 0.30 0.49 0.39 0.00 .13 0.14
[0.48] [0.46] [0.50] [0.49]

Drinking@vater@n@®WC 0.68 0.67 0.80 0.74 .09 B0.11 0.10
[0.47] [0.47] [0.40] [0.44]

Notes:Btandard@eviations@n@arenthesis.fNormalized@ifferences@re®alculated@isingtthe
formula@s@n@mbens@nd®Vooldridged2009)Hor@@ caleHFree@neasuredfEhedifferencedn
distributions.FARule®f@humbis@hativhen@formalized@ifference@xceeds®.25dnGEbsolute
value,dinear@egression@nethods@end@oibeBensitivedohe® pecificationdl mbens@nd®Rubin
(2007)).
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Table®:Attrition@ates@n@hildrencrossEroups

Baseline@hildren 1333

Endlinehildren
Attritiond%)

BA

971
0.27

HA

1555
1127
0.28

32

BR

1369
1031
0.25

C
1264
933
0.26



Table 4: Main Results with and without Control Variables

(1) (2) (3] (4) (5) (6) (7] (8)
Weight Malnourished Grade Severe Malnourished Weight Malnourished Grade Severe Malnourished
Post 0.283%** -0.00291 0.00517 0.003807 0.271** 0.0234 0.0317 0.00830
(0.0611) (0.0206) (0.0249) (0.00835) (0.114) (0.0363) (0.0415) (0.0121)
Basic Absolute (BA) 0.165 -0.0123 -0.0413 -0.0289 0.0954 -0.0117 -0.0401 -0.0284
(0.234) (0.0355) (0.0521) (0.0186) (0.155) (0.0304) (0.0453) (0.0178)
High Absolute (HA) -0.0411 0.0195 0.0230 0.003946 0.176 -0.0174 -0.0177 -0.000215
(0.168) (0.0247) (0.0409) (0.0191) (0.126) (0.0227) (0.0373) (0.0182)
Basic Relative (BR) 0.126 -0.0231 -0.0404 -0.0172 0.0193 0.00793 -0.0160 -0.0239
(0.173) (0.0318) (0.0491) (0.0202) (0.145) (0.0372) (0.0512) (0.0187)
Post*BA -0.154 -0.00803 -0.00205 0.00604 0.0338 0.00229 0.00103 -0.00126
(0.153) (0.0258) (0.0346) (0.0143) (0.176) (0.0430) (0.0551) (0.0194)
Post*HA 0.191%* -0.0465 -0.0953%* -0.0488%* 0.253* -0.0557 -0.119%* -0.0830%**
(0.0899) (0.0301) (0.0444) (0.0183) (0.130) (0.0405) (0.0502) (0.0175)
Post*BR 0.107 0.00682 -0.00385 -0.0107 0.225 -0.0439 -0.0530 -0.00906
(0.0842) (0.0239) (0.0300) (0.0136) (0.141) (0.0437) (0.0518) (0.0156)
Constant 13.49%** 0.331%*=* 0.416%** 0.0348%*=* 8.688%** 0.0624 -0.0232 -0.0856
(0.127) (0.0172) (0.0301) (0.0142) (0.341) (0.0695) {0.110) (0.0694)
p-value Post*BA = Post*HA 0.0335 0.1617 0.0414 0.0134 0.1567 0.0611 0.011 0.0043
p-value Post*BA = Post™BR 0.0956 0.4513 0.9515 0.3124 0.2751 0.1918 0.273 0.6883
Control Variables x X X X
Observations 9376 9376 9376 9376 5342 5342 5342 5342

Motes: The control variables used in this regression are household demographics (age of child, gender of child, total number of siblings), household assets (monthly income, food
expenditure, number of rooms, proportion of goods owned in the kitchen, proportion of non-kitchen goods), parent-specific controls (mother's age, mother's religion, whether the
mother is a housewife, literacy of mother and father, whether the mother scored a high or low quiz score), worker-specific controls (whether the worker is experienced or not, whether
the worker is highly educated or not, whether the worker scored a high or low quiz score), and center-spe controls {dummy variables for the center's facilities: electricity, fan,
helper, chart, blackboard, drinking water, and toilet).

=% nel).01, ** p<0.05, * p<0.l.
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Table®:MietResults@vith@ontrolVariables
(1) (2) (3) (4) (5)

Pulses Fish Meat Green Sweet
Post .0523 0.0271 [0.0308 D.0466 BD.123**
(0.0435) (0.0470) (0.0499) (0.0362) (0.0516)
Basic@bsolute{BA) 0.0617 0.122 0.0330 0.0900 [0.0252
(0.0742) (0.0882) (0.0767) (0.0700) (0.0608)
HighBbsolute{HA) 0.117 0.0373 [0.0446 0.0309 [0.0874
(0.0931) (0.0872) (0.0815) (0.0906) (0.0648)
BasicRelativedBR) 0.0752 0.133 0.0183 0.0291 0.00818
(0.0735) (0.105) (0.0701) (0.0730) (0.0793)
Post*BA 0.0797 [.00203 0.101 0.0189 0.0607
(0.0964) (0.100) (0.0989) (0.0914) (0.100)
Post*HA 0.217** 0.0169 0.127* 0.000472 [0.00706
(0.0803) (0.106) (0.0716) (0.0876) (0.0706)
Post*BR 0.109 [0.102 0.0221 0.0342 [0.0183
(0.0689) (0.0790) (0.0695) (0.0583) (0.111)
Constant 0.235 0.177 (D.156 0.345** 0.130
(0.179) (0.166) (0.164) (0.152) (0.0972)
Controlariables X X X X X
pAalue@ost*BABPost*HA 0.2246 0.886 0.8039 0.8782 0.5036
pBralue@Post*BARPost*BR 0.7784 0.3688 0.433 0.8791 0.5519
Observations 5421 5430 5446 5441 5328

Notes:@The@ontrol¥ariablesfisedini&his@egression@refhousehold@emographicsilage@®fithild,Bender®f@hild,Botalfumber®fBiblings),
household@ssetsdmonthly@income,Food@xpenditure,iumber®fEooms,Broportion®fBoodsBwneddn@heitchen,Broportion®ffhonA
kitchen@oods),ParentBpecific@ontrols§mother's@ge,@nother's@eligion,Avhetherthe@nothers@ihousewife,diteracy®f@nother@nddather,
whetherithe@notherBcored@bbhigh®rilow@uizBcore),AvorkerBpecifictontrols§whetherhe@vorkerds@xperienced®riot,Avhetherihel@vorker
isthighly@ducated®rhot,BvhetheriheBvorkerBcore d@high®rilowRuizBcore),Bnd&enterBpecificdontrols§dummyariables@or@he@enter's
facilities:@lectricity,dan,thelper,@hart,Bblackboard,@rinking@vater,@ndioilet).

##%0h<0.01, B *B<0.05,B3<0.1.

34



Table 6: Religious Heterogeneity after including Control Variables

Panel A: Same religion Panel B: Different Re
(1) (2) (3) (4) (5) (6) (7] (8)
Weight Malnourished Grade Severe Weight Malnourished Grade Severe
Post 0.348%** -0.00674 0.00703 0.0138 0.0987 0.0724 0.0819 0.00953
(0.122) (0.0322) (0.0321) (D.0151) (0.125) (0.0478) (0.0540) (0.0201)
Basic Absolute (BA) 0.0564 -0.00202 -0.00277 -0.000743 0.225 -0.0480 -0.114 -0.0663%*
(0.168) (0.0292) (0.0427) (0.0192) (0.223) (0.0476) (0.0749) (0.0291)
High Absolute (HA) 0.183 -0.00306 0.0259 0.0290 0.0991 -0.0244 -0.0534 -0.0250
(0.160) (0.0306) (0.0606) (0.0362) (0.203) (0.0469) (0.0824) (0.0370)
Basic Rela -0.0818 0.0547 0.0721 0.0175 0.165 -0.0399 107 -0.0668%*
(0.162) (0.0444) (0.0570) (0.0191) (0.179) (0.0455) (0.0721) (0.0291)
Post*BA 0.233 -0.0335 -0.0561 -0.0226 -0.0475 0.0157 0.0330 0.0172
(0.154) (0.0354) (0.0404) (0.0213) (0.228) (0.0568) (0.0672) (0.0236)
Post*HA 0.544%** -0.0659 -0.151* -0.0847* 0.182 -0.0694 -0.122 -0.0323**
(0.180) (0.0498) (0.0823) (0.0420) (0.185) (0.0646) (0.0736) (0.0247)
Post*BR 0.290** -0.0339 -0.0429 -0.00902 0.212 -0.0692 -0.0762 -0.00692
(0.139) (0.0415) (0.0433) (0.0178) (0.168) (0.0571) (0.0706) (0.0244)
Constant 8.009%** 0.221%* 0.143 -0.0778 9.316%** -0.203 -0.333* -0.130
(0.546) (0.103) (0.148) (0.0806) (0.490) (0.127) (0.188) (0.0900)
Control Variables X % X % % X X X
Observations 2565 2565 2565 2565 2777 2777 2777 2777

Notes: The sample in Panel A is restricted to pairs of mothers and workers who are of the same religion (hindu/hindu or muslim/muslim). The sample in Panel B is

restricted to pairs of mothers and workers who are of different religions{hindu/muslim or muslim/hindu). The control variables used in this regression are household
demographics (age of child, gender of child, total number of siblings), household assets (monthly income, food expenditure, number of rooms, proportion of goods
owned in the kitchen, proportion of non-kitchen goods), parent-spe

c controls (mother's age, mother's religion, whether the mother is a housewife, literacy of mother
and father, whether the mother scored a high or low quiz score), worker-specific controls (whether the worker is experienced or not, whether the worker is highly
educated or not, whether the worker scored a high or low quiz score), and center-specific controls {dummy variables for the center's facilities: electricity, fan, helper,
chart, blackboard, drinking water, and toilet).
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Post*BA

Post*HA

Post*BR

Gender*BA*Post

Gender*HA*Post

Gender*BR*Post

Constant

Controlariables

Observations

Table:@GBenderDifference@n@veragedreatment@ffects

(1)

(2)

(3)

(4)

Weight Malnourished Grade SevereMalnourished
0.142 .0226 .0339 .0113
(0.216) (0.0428) (0.0712) (0.0391)
0.432%** [0.0989** [D.191*** [0.0924**
(0.145) (0.0397) (0.0620) (0.0350)
0.219 .0548 .0682 .0133
(0.164) (0.0371) (0.0548) (0.0307)
(0.197 0.0475 0.0678 0.0203
(0.163) (0.0469) (0.0887) (0.0548)
.345* 0.0830* 0.140* 0.0567
(0.193) (0.0483) (0.0780) (0.0435)
0.0188 0.0202 0.0283 0.00811
(0.176) (0.0426) (0.0726) (0.0424)
8.784*** 0.0442 [D.0635 [(D.108
(0.349) (0.0699) (0.109) (0.0708)
X X X X
5342 5342 5342 5342

Notes:@GenderZAAfGEirlAndDEfoy.The@ontrol@ariableslised@n@his@egression@refousehold@emographics
(age@®fEhild,Bender®dfhild,@otalthumber®fBiblings),thousehold@ssetsgmonthly@ncome,Food@xpenditure,
number®f@ooms,Broportion®dfBoodsBwned@n@helkitchen,Broportion®ffhonkkitchen@oods),BarentBpecific
controls@mother'si@ge,@nother'si@eligion,Bvhetherhe@notheris@ihousewife,diteracy®f@nother@nddather,
whetherfthe@notherBcored@high®rilowRuizBcore),BvorkerZpecific@ontrolsdwhether@he@vorkerfls
experienced®riot,Bvhether@he@vorkersthighly@ducated®rimot,Avhether@he@vorkerB@core d@thighBrillowRuiz
score),@nd@enterBpecific@ontrolsfdummy®ariables@or@he@enter'sdacilities:@lectricity,@an,thelper,@hart,

blackboard,@rinking@vater,@ndRoilet).

***<0.01,F*3H<0.05,FF<0.1.
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Table 8: Selective targeting test

(1) (@) (3] (4) (5] (6) (7} (8)
Weight Malnourished Grade Severe Malnourished Weight Malnourished Grade Severe Malnourished
Post*BA -0.239 0.0630 0.0812 0.0182 -0.0206 0.0526 0.0832 0.0366
(0.152) (0.0546) (0.0636) (0.0446) (0.158) (0.0619) (0.0799) (0.0463)
Post*HA 0.289 -0.0227 -0.142 -0.119%* 0.469%* -0.109* -0.301%*= -0.193***
(0.181) (0.0475) (0.0886) (0.0532) (0.181) (0.0623) (0.0778) (0.0410)
Post*BR 0.114 0.0526 0.0222 -0.0304 0.0483 -0.00445 -0.0204 -0.0159
(0.192) (0.0551) (0.0834) (0.0460) (0.194) (0.0760) (0.102) (0.0353)
Close To Target*BA*Post 0.213 -0.138 -0.120 0.0182 0.0700 -0.0862 -0.116 -0.0293
(0.249) (0.0950) (0.114) (0.0351) (0.216) (0.0967) (0.110) (0.0533)
Close To Target*HA*Post 0.263 -0.0845 -0.0830 0.00152 0.239 0.0207 0.0582 0.0375
(0.198) (0.0929) (0.112) (0.0276) (0.212) (0.0915) (0.0914) (0.0447)
Close To Target*BR*Post 0.0341 -0.0857 -0.101 -0.0150 0.0265 -0.0522 -0.0670 -0.0148 W
(0.267) (0.106) (0.145) (0.0523) (0.299) (0.126) (0.162) (0.0670)
Constant 11.67%** 1.000%*=* 1.227%** 0.227%*=* 5.987%** 1.162%*=* 1.104%=* -0.0584
(0.121) (9.99e-10) (0.0386) (0.0386) (0.415) (0.0835) (0.210) (0.191)
Control Variables x H X X
Observations 3090 3089 3089 3089 1739 1733 1739 1739

Notes: The control variables used in columns (5)-(8) are household demographics (age of child, gender of child, total number of si
rooms, proportion of goods owned in the kitchen, proportion of non-kitchen goods), parent-specific controls (mother's age, mother's religion, whether the mother is a housewife, literacy of mother and
father, whether the mother scored a high or low guiz score), worker-specific controls (whether the worker is experienced or not, whether the worker is highly educated or not, whether the worker scored a
high or low quiz score), and center-specific controls (dummy variables for the center's facilities: electricity, fan, helper, chart, blackboard, drinking water, and toilet). Other variables in this regression include
treatments on their own, close to target on its own, post on its own and pair-wise interactions of close to target with post. The variable closetotarget is defined to be 1if the child is malnourished at the
baseline and its deficit weight (difference between the target weight and the actual weight) is less than the mean deficit weight and 0 if the child is malnourished at the baseline, but his or her deficit weight
is more than or equal to the mean deficit weight. Target weight is defined as the threshold at which the child's grade will decrease by 1 {i.e. would go from severely malnourished to only moderately
malnourished or from moderately malnourished to not malnourished).

*** 50,01, ** p<0.05, * p<0.1.

ings), household assets (monthly income, food expenditure, number of




MAHESHTALA BLOCK: TREATMENT AND CONTROL CLUSTERS
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Figure 1: Map of Maheshtala Block and Clusters in the experiment
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Figure 2: Weight changes by Treatment
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Table Al: Placebo test with and without Control Variables

(1) (2] (3] (4) (5] (6} (7 (8}
Weight Malnourished Grade Severe Weight Malnourished Grade Severe
Post 0.289%* 0.0365 0.0703%* 0.0338%**  0.157%* 0.0590%* 0.0957%** 0.0367%**
(0.111)  (0.0250) (0.0302)  (0.00845) (0.0621) (0.0256) (0.0312) (0.0110)
Basic Absolute (BA)  0.353 -0.00926 -0.0223 -0.0131 0.0694 0.0339 0.0262 -0.00778
(0.267)  (0.0432) (0.0607)  (0.0191)  (0.181) (0.0457) (0.0596) (0.0157)
igh Absolute (HA)  0.0177 0.0225 0.0570 0.0346* 0.0253 0.0433 0.0662 0.0223
(0.191) (0.0402) (0.0565)  (0.0185)  (0.153) (0.0347) (0.0516) (0.0199)
Basic Relative (BR) 0.210 -0.0131 -0.0198 -0.00664 -0.161 0.0526 0.0612 0.00855
(0.206) (0.0354) (0.0518)  (0.0199)  (0.161) (0.0410) (0.0532) (0.0179)
Post*BA -0.188 -0.00309 -0.0189 -0.0159 -0.0512 -0.0318 -0.0476 -0.0158
(0.167)  (0.0298) (0.0364)  (0.0100)  (0.0897) (0.0294) (0.0362) (0.0137)
Post*HA -0.0588 -0.00296 -0.0281 -0.0251 0.0466 -0.0396 -0.0580 -0.0184
(0.164)  (0.0317) (0.0440)  (0.0188)  (0.113) (0.0300) (0.0454) (0.0233)
Post*BR -0.0843 -0.00997 -0.0206 -0.0106 0.134 -0.0367 -0.0633 -0.0266
(0.184) (0.0356) (0.0449)  (0.0138)  (0.111) (0.0364) (0.0437) (0.0164)
Constant 13.20%*%* 0.295%*%* 0.346%**  0.0510%** 8.615%** -0.0329 -0.137 -0.104*%
(0.110) (0.0280) (0.0419)  (0.0151)  (0.417) (0.108) (0.124) (0.0605)
N 9789 9789 9789 9789 5397 5397 5397 5397

10 Appendix
10.1 Tables

Notes: The control variables used in this regression are household demographics (age of child, gender of child, total
number of siblings), household assets (monthly income, food expenditure, number of rooms, proportion of goods owned
in the kitchen, proportion of non-kitchen goods), parent-specific controls (mother's age, mother's religion, whether the
mother is a housewife, literacy of mother and father, whether the mother scored a high or low quiz score), worker-specific
controls (whether the worker is experienced or not, whether the worker is highly educated or not, whether the worker
scored a high or low quiz score), and center-specific controls (dummy variables for the center's fa ity, fan,
helper, chart, blackboard, drinking water, and toilet).

ies: electr]
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(1)

TableB2:Attrition@able

2) (3)

(4)

Attrition Attrition Attrition Attrition
Weight*BA 0.0190
(0.0155)
Weight*HA [2D.00657
(0.0152)
Weight*BR [0.00680
(0.0169)
Malnourished*BA .0367
(0.0656)
Malnourished*HA 0.0314
(0.0532)
Malnourished*BR 0.0114
(0.0695)
Grade*BA [.0301
(0.0555)
Grade*HA 0.0114
(0.0460)
Grade*BR [0.00393
(0.0603)
SevereMalnourished*BA .0204
(0.104)
SevereMalnourished*HA .0297
(0.101)
SevereMalnourished*BR [0.0403
(0.127)
Controlariables X X X X
Observations 3013 3013 3013 3013

Notes:@heRontrol®ariables@isedin&his@egression@refhousehold@emographicsiage®fhild,Bender®f@hild,Rotal
number®fBiblings),thousehold@ssetsgmonthlyncome,Hood@xpenditure,Bhumber®f@ooms,Broportion®fEoodsBwned
in@helkitchen,®roportion®ffhontkitchen®oods),BarentBpecifickontrolsgmother's@ge, Enother's@eligion,Bvhetherhe
motherfs@housewife,diteracy@®f@nother@nddather,Avhetherhe@nother@core d@thigh®rillow®uizBcore),Bvorker
specific@ontrolsfwhetheriihe@vorkerids@xperienced®riot,Bvhetherhe@vorkersthighly@ducated®rihot,Avhetherithe
workerBcore d@thigh®rilowRjuizBcore),Bnd&enterBpecificontrolsidummyiariables@or@heRenter'sHacilities:
electricity,dan,thelper,@hart,blackboard,@rinking@vater,@ndoilet).Brhe@ttrition@ariablefakes@al uefdfdhe&hild's
weight@s@inavailable@n@heBecond@ound,EndDdtherwise.

**¥E<0.01, B *3<0.05,F<0.1.
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Table@3:MMainResults@vithTontrol&ariables@nd@oultonXorrection
(1) (2) (3) (4)

Weight Malnourished Grade SevereMalnourished
Post 0.271** 0.0234 0.0317 0.00830
(0.111) (0.0270) (0.0360) (0.0153)
Basicbsolute{BA) 0.0954 0.0117 [0.0401 0.0284
(0.197) (0.0335) (0.0500) (0.0205)
HighB\bsolutedHA) 0.176 (D.0174 (0.0177 [0.000215
(0.193) (0.0329) (0.0491) (0.0201)
BasicRelativedBR) 0.0193 0.00793 [D.0160 [D.0239
(0.200) (0.0341) (0.0509) (0.0208)
Post*BA 0.0398 0.00229 0.00103 [(0.00126
(0.206) (0.0407) (0.0576) (0.0240)
Post*HA 0.253 @.0557 BD.119%* [D.0630***
(0.210) (0.0408) (0.0581) (0.0242)
Post*BR 0.225 0.0439 0.0530 [2D.00906
(0.218) (0.0428) (0.0607) (0.0253)
Constant 8.688*** 0.0624 0.0232 [0.0856
(0.598) (0.102) (0.152) (0.0622)
Controlariables X X X X
Observations 5342 5342 5342 5342

Notes:TheRontrol®ariablesfised@nihisZegression@refhousehold@emographicsfage®f@hild,Bender®fhild,
totallumber®fBiblings),thousehold@ssets@monthlydncome,Food@xpenditure,®iumber®df@ooms,Broportion
ofoods®wneddnihelkitchen,Broportion®ffhontkitchenBoods),arentBpecific@ontrolsdmother'sige,
mother'sieligion,@vhether@he@nother@s@housewife,diteracy®f@nother@nddather,@vhetherhe@nother
scored@bhigh®rillow®juizBcore),Avorker@pecific@ontrols§whetherithe@vorkeris@xperienced®rithot,Avhether
the@vorkeristhighly@ducated®rihot,Bvhetherthe@vorkerBcored@tigh®rilowRuizBcore),Bnd@enterBpecific
controlsgdummy®ariablesforheRenter'sdacilities:@lectricity,#an,thelper,@hart,blackboard,@rinking@vater,
andioilet).Moulton@orrectiondoritheBtandard@rrorsds@iseddnthisiable.

*¥¥0h<0.01, B *B<0.05, P <0.1.
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Table@\4:Robustnessheck@orMainResults@fter@xcluding@\llEHouseholdRssets@romTontrols
(1) (2) (3) (4)

Weight Malnourished Grade Severe@alnourished
Post 0.281*** 0.0131 0.0114 [(0.00168
(0.0792) (0.0227) (0.0265) (0.00948)
BasiciAbsolutedBA) 0.281* .0498 .0915** [D.0417***
(0.164) (0.0317) (0.0441) (0.0152)
High@bsolutedHA) 0.198 [(0.0299 [0.0376 [0.00769
(0.122) (0.0219) (0.0345) (0.0162)
BasicRelativedBR) 0.155 [(0.0323 [0.0608 0.0286*
(0.123) (0.0275) (0.0379) (0.0150)
Post*BA [0.00355 0.00528 0.0169 0.0116
(0.146) (0.0312) (0.0413) (0.0153)
Post*HA 0.263*** .0569** BD.109*** [D.0518***
(0.0844) (0.0252) (0.0342) (0.0156)
Post*BR 0.162 0.0277 [0.0268 0.000865
(0.114) (0.0291) (0.0385) (0.0140)
Constant 8.840*** 0.0519 [0.0410 0.0929*
(0.293) (0.0668) (0.0944) (0.0537)
Controlariables X X X X
pBralue@Post*BARPost*HA 0.0567 0.0266 0.0039 0.0019
pBralue@ost*BABRPost*BR 0.2945 0.284 0.3301 0.5422
Observations 6564 6564 6564 6564

Notes:@heRontrolMariables@iseddn@his@egression@refhousehold@emographicsfage®fhild,Bender®f@hild,Rotal
number®fBiblings),BarentBpecific@ontrolsmother'sige,@nother's@eligion,Avhetherithe@nother@s@thousewifedrihot,
literacy®f@nother@nddather,Bvhether@he@notherB@core d@thigh@rillowRuizBcore ), Bvorkerpecific@ontrolsgwhether
thelBvorkerfis@xperienced®rihot,Avhetherihe@vorkeristhighly@ducated®rimot,Avhetherthe@vorkerZcore d@tbhigh®rilow
quizBcore),@nd@enterBpecific@ontrols§dummy®ariablesforithe@enter'sfacilities:@lectricity,fan,thelper,@hart,
blackboard,@rinking@vater,@ndoilet).

*¥%h<0,01, 3 *<0.05,FH<0.1.

10.2 Theory

In the absolute performance pay case:

B(UA(2)) — E(U4(0)) = 0V(a)+ (1 —0)V(b) — 2 — V(a)
= (1—0)(V(b) - V(a)) — 2¢ > 0
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1.e.

Vo) - Vi) > 1o
E(Ua(2)) — E(Us(1)) = 6V(a) + (1 -0V (b) —2¢ 1%%(@) _ #V
1-46 3
= T(V(b) —V(a)) — 3¢ >0
V(b) - V(a) > 13_09

Notice that this condition dominates the first one.

In the relative performance pay case:

To make 2 a best response, it is necessary that:

B(UA(2)) — E(UA(0) = V(T) - 2c—6V(T) — (1 - 6)V(Ly)
= (1= 0)(V(T) - V(L)) —2¢> 0

which implies that

V(D) - V(L) > o
E(UAR) ~ BUA) = V(T) ~ 20— = v(r) ~ 120 + 5
_ #(V(T) V(L) = S >0
which implies that V'
3¢

(T) = V(L) > T2 ()

Notice this condition dominates the first one.

Similarly, we assume that in the worst case scenario, the agent should
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also attain the same minimum utility level U. This means that:

OV(T)+ (1 -0V (L) 22U ()

The cost is minimized when () holds, i.e., when V(L) = %VQ(T). Plug

it in (%), it follows that:

which implies that

(1—0)V(T) — U+ 0V(T) > 3c.

3c
1-6

13_09 +U) =V U + 3¢))

Cabsolute - Crelative = nX (ev—l<U) + (1 - Q)V_l( + U)) —n X V_l(U + 30)

= n(OVH(U)+ (1 -0V

Notice the difference is actually 0 when # = 0. To see how this differ-
ence varies with 6, we take its derivative about #. For convenience, suppose
V~Y(z) = h(z). Since V(x) is concave and increasing, its inverse function

h(x) is convex and increasing.

3¢ ,, 3¢ 3¢
1_Q+U)+(1—0)h(1_0

3¢
1—-6

(Oabsolute - Orelative>, = n(h(U) - h(

3
+U)+h’(ﬁ+U)x

Since h(zx) is a continuous function on its domain, by Mean Value Theorem,
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it follows that

3c 3¢ TR\ 3c 1T T*
D)~ () = (£ 4 U= DU = T (U)

u S 1-4

where
3c

U G(U’l—e

+U)

Plug it back in, it follows that:

, ,, 3c 3c 3¢,
(Cabsolute - Crelative) — h (1 — 6 + U) X (1 — 9) - 1 9]7, (U )
3¢ ., 3c o
(4 U) = ()
Notice that 3
&
U>U*
1_0—1- >

Since h(x) is convex, it follows that

3¢
1-6

W25 1 U) > KUY

and therefore
(Oabsolute - Crelative)/ >0

Now that Cabsolute - Crelative =0 for 6§ = O, then Cabsolute > Crelative for 6 > 0.

To put it another way, the cost for an absolute scheme is higher than that for

a relative scheme whenever common shock is present. This result is similar

but not the same as that in the literature, which states that the absolute

scheme should dominate the relative schemes when the common shock level

is low, or at least when common shock is not present. This result is caused

by the "public sector assumption", which assumes that agents should obtain

a minimum level of utility even when they perform poorly.
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the local health care market. The CCT program is associated with increased
use of midwives, who are the main delivery attendants. The program is asso-
ciated with a 10% increase in the number of midwives and a 10% increase in
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1 Introduction

Developing countries have used different strategies to improve health outcomes
in low-resource settings, especially among the poor. Price is often cited as a barrier
to health care access among the poor (Whitehead et al., 2001); therefore, house-
hold Conditional Cash Transfer (CCT) programs have been implemented in many
developing countries as an anti-poverty strategy that seeks to increase human cap-
ital investments. CCT programs provide cash transfers to poor households on the
condition that participating households meet the specified health and educational
investments on their children. Although most CCT programs have been shown to
improve health-seeking behavior, the program effects on health outcomes are mixed
(Fizbein et al., 2009). Similarly, Indonesia’s CCT program has been shown to im-
prove its targeted prenatal indicators, but there are no significant effects on birth
outcomes (Alatas et al., 2011). One potential explanation for this puzzle is the
supply-side response to CCT programs. This paper adds to the impact evaluation
and existing literature by estimating the program effects on the local health care
market. In particular, I analyze whether the demand shock from the program is
associated with changes in health care availability, price, and the quality of care.

The household CCT program is a demand-side intervention to ensure that expec-
tant mothers and children from poor households receive basic health care services.
Thus, the program’s health requirements induce a demand shock in the health care
market. Although CCT programs have no significant general equilibrium effects as
measured by local prices and wages (Fizbein et al., 2009; Angelucci and De Giorgi,
2009), there may be price effects in the health care market because the program
specifically targets investments in health and most health care services have an out-
of-pocket component in many countries, including Indonesia. In the short run, when
supply is fixed, health care price should increase. In turn, the price increase may
dampen program effects because higher prices limit the affordability of health care.
Although price increases alone would lower utilization (Kremer and Miguel, 2007;
Cohen et al., 2010), participating households are required to use health care services
in order to receive the cash transfer, even if price increased. In anticipation of the

possible price increase, CCT programs are implemented in supply-ready communi-



ties. These communities have sufficient health care providers (and schools) so that
the local health care (and educational) system is able to meet the additional demand
without straining the existing capacity. In the long-run, supply can also increase
to further mitigate the short-run price increases. Despite the supply response, the
demand shock in the health care market would still be weakly associated with a price
increase, even though only poor households are directly affected by the program. To
analyze the supply response, this paper estimates changes in the availability of health
care providers and price changes associated with the CCT program.

The general equilibrium effect on quality of care and health outcomes is ambigu-
ous. On the one hand, increased demand may lower health care quality as providers
see more patients, and obtaining low quality of care would do little to improve health
outcomes. On the other hand, quality may increase because CCT programs educate
program participants on maternal and child health, including prenatal care. Since
prenatal care is an input in the production of birth outcomes, with this intervention,
women should have better knowledge and seek higher quality prenatal care, which
should translate into better birth outcomes (Barber and Gertler, 2010). However,
better prenatal care also improves the detection of prenatal complications, which
could subsequently lead to worse surviving birth outcomes (Alexander and Koren-
brot, 1995). Because birth outcomes are affected by multiple factors in addition
to prenatal care, this paper focuses on prenatal care quality, which is more readily
observed. Program participants often do not obtain prenatal care, but are now re-
quired to do so from a trained health care provider, so the program should improve
the quality of care received in the target population. To explore whether quality
changes among participants are reflected in the local health care market, I compare
prenatal quality changes experienced by participating households to changes in the
self-reported prenatal quality provided by providers.

Following the impact evaluation, this paper exploits the sub-district randomiza-
tion of Indonesia’s CCT pilot program to estimate the intent to treat and treatment
on the treated parameters. On the supply side, I focus on midwives since they are

the main health care providers and birth attendants in Indonesia!. For households,

162% of births are attended by midwives (Source: Indonesia: Demographic and Health Surveys
2007).



the program effects are measured using a sample of near poor and poor households,
which is the population most likely to be affected by the program. Households
in treated sub-districts are enrolled in the program based on a proxy means test.
Since household participation is endogenous, the treatment on the treated effect is
estimated using instrumental variable, with the sub-district randomization as instru-
ment for household participation. To analyze changes in health care utilization, this
paper estimates changes in the use of midwives for delivery assistance. Since delivery
assistance is also the most costly health requirement, the local general equilibrium
effect is measured by changes in the delivery fees charged by midwives. Quality of
care is captured by the quality of prenatal care received by patients and the prenatal
quality provided by midwives.

Among near poor and poor households that live in treated sub-districts, the
CCT program is associated with a 15% increase in the use of midwives for delivery
assistance, and a 25% increase in delivery fees paid to midwives. For households that
receive the cash transfers, program participation is associated with a 45% increase in
the use of midwives for childbirth. Consequently, participating households experience
an increase in delivery fees paid to midwives, which amounts to 30% of the cash
transfer. In terms of the general equilibrium effects in the local health care market,
the demand shock from the CCT program is associated with a 10% increase in the
number of midwives. In spite of the supply response, the program is associated with
a 10% increase in the delivery fees charged by midwives. Participating households
experience a 0.15 standard deviation increase in prenatal care quality received, but
midwives report no change in the quality of care provided. The quality improvement
is therefore driven by increased utilization in the target population, instead of quality
improvements in the local health care market. These results suggest the importance
of provider availability and quality of care to ultimately improve health outcomes in
CCT programs.

The remainder of the paper is organized as follows. Section 2 presents the in-
stitutional background and the pilot program in Indonesia. Section 3 describes the
data and estimation strategy. Section 4 presents the results. Section 5 provides a
brief discussion of the results in relation to previous findings in the literature, and

section 6 concludes.



2 Background

Indonesia’s health workforce is made up of nurses or paramedics, midwives, and
doctors. Doctors and midwives are trained delivery attendants, while nurses and
paramedics are only allowed to assist midwives and doctors in deliveries. Although
midwives are the primary birth attendant in Indonesia, 36% of births are attended by
traditional birth attendants, who receive no medical training and are not trained to
identify or manage delivery complications?. The use of traditional attendants is as-
sociated with a higher probability of infant death in the first month and 11 months?.
In spite of the low quality of traditional attendants, they continue to assist child-
birth because they charge much lower fees relative to midwives. In addition, women
sometimes choose to use traditional birth attendants accompanied by a trained atten-
dant because of family or cultural tradition. Given these serious concerns regarding
traditional attendants, the main objectives of the CCT program include reducing
maternal and infant mortality by requiring participants to obtain prenatal care and
use doctors or midwives for childbirth assistance.

In the public health care system, each sub-district has at least one community
health center, headed by a doctor, and staffed by several nurses and midwives, who
are salaried and receive a fee-for-service payment for each service rendered*. The
majority of midwives are employed by the government, and such midwives live in the
village in the catchment area to serve one or several villages. In addition to prenatal
care and delivery assistance, village midwives provide contraceptives, vaccinations,
curative examinations, and provide medications. Village midwives are supervised by
the sub-district clinic and submit a report of their activities to the clinic monthly.

Government midwives are allowed to hold private practice outside of their public
hours to supplement their income (Heywood and Harahap, 2009). 90% of midwives
have their own private practice, and about 60% of their income comes from private
practice (Ensor et al., 2009). Dual practice, which is private practice undertaken by
health care workers employed in the public sector, has increased the supply of health

care services in Indonesia, but there is limited oversight, and there are concerns that

2Source: Indonesia: Demographic and Health Surveys 2007
3Source: Indonesia: Demographic and Health Surveys 2007
*http:/ /www.searo.who.int /en /Section313/Section1520 _6822.htm



dual practice reduces the incentive to deliver services to the poor (Barber et al.,
2007). Starting from 2005, Askeskin, the government’s health insurance scheme for
the poor, reimburses midwives for services rendered to low-income households. More
recently, two types of health interventions were launched to further improve health
care access for the poor.

The household CCT program, Program Keluarga Harapan® (PKH), was piloted
along with a community CCT program, PNPM Generasi® in 2007. The government
used geographic targeting to pilot the two programs in 5 provinces: West Java and
East Java on the main island of Java, and the following off-Java provinces: North
Sulawesi, Gorontalo, and East Nusa Tenggara (NTT). The household CCT program
also includes sub-districts in Jakarta, the capital city. The pilot program ensured
that there was no overlap between the two programs. Randomization was done
at the sub-district level because many facilities, including secondary schools and
health centers, are provided at the sub-district level. In addition, the cluster design
takes into account the possibility of local externalities resulting from the sub-district
treatment (Miguel and Kremer, 2004; Olken, 2007). Both programs target the same
maternal and child health indicators and educational indicators.

The household CCT program, PKH, was piloted in sub-districts that were consid-
ered supply-ready to ensure that local facilities would be able to meet the additional
demand. The program sets a lower threshold for sub-districts outside of the main
island of Java because health and education services are more limited off-Java. 588
sub-districts were identified for PKH pilot, and the sample was stratified by urban
classification. 329 sub-districts were randomized into treatment and 259 sub-districts
were in the control group. Within treated sub-districts, PKH targeted households
classified as extremely poor by Statistics Indonesia (Badan Pusat Statistik, BPS).
Statistics Indonesia used a proxy-means test to all poor households to identify pro-
gram beneficiaries. Extremely poor households with expectant or lactating women,
children under 5, and school-aged children are eligible for the household CCT pro-

gram. Fxpectant women are required to obtain at least 4 prenatal visits, prenatal

SHopeful Family Program
6 Program Nasional Pemberdayaan Masyarakat: Generasi Sehat dan Cerdas (National Program
for Community Empowerment: a Healthy and Bright Generation)



iron supplement, delivery assistance from a doctor or midwife, and 2 postnatal visits.
Children under 5 are required to be weighed monthly, obtain complete vaccinations
and vitamin A twice a year. School-aged children are required to be enrolled (in
either primary or junior high school to attain the 9 years of mandatory education)
and have 85% attendance rate.

Like other household CCT programs, PKH delivers a quarterly cash transfer
to mothers, which is done through the nearest post office. The amount that each
household receives depends on household composition, ranging from a minimum
transfer of Rp. 600,000 (USD 60) to a maximum of Rp. 2,200,000 (USD 220). The
transfer amounts to 15% to 20% of estimated total consumption of poor households.
The total cost to meet all the program requirements amounts to 50% of the transfer?.
Each household receives the transfer every quarter so long as they meet the program
requirements. Verification for both programs is conducted by trained facilitators
who collect monthly attendance sheets from schools in the villages, and patient and
service lists from health care providers. The PKH district office checks household
compliance before initiating the following payments. Non-compliant households will
first receive a warning letter delivered by the facilitator. A second breach will result
in a 10% loss of benefit, and a third breach will result in expulsion.

Dual practice affects providers’ response to the demand shock associated with the
CCT program. The CCT program allows households to choose between private and
public practice for their health care services, and government health care providers
are required to report both their public and private patients to the sub-district health
center. In public practice, midwives are often required to follow pricing guidelines
from the district’s Health Department®, so the program is expected to have no effect
on public fees. However, in private practice, midwives are able to set their private fees
because they can respond to demand shocks and also induce private demand. With
dual practice, the program effect on private fees is theoretically ambiguous®, and

increased demand in public or private practice may have different effects on private

"Source: Author’s calculations based on average household expenditure on prenatal care, deliv-
ery, postnatal care, vaccinations, and education at baseline.

8Source: Various district and province level health regulations (Peraturan Daerah).

9Theoretical framework for dual practice midwives is based on Bir and Eggleston (2003), avail-
able upon request.



price. If increased demand from program beneficiaries only increases public demand,
this may result in non-participants moving to private practice, thereby increasing
private demand. Since the program may affect both public and private demand, how
dual practice providers set private fees in response to a demand shock is an empirical

question that this paper addresses.

3 Data and Estimation

3.1 Data

The data comes from a series of surveys conducted for the impact evaluation
of the household CCT program. Prices and quality are collected directly in the
household survey and the midwife survey. Two waves of the survey were carried out
in control and treated sub-districts as part of the evaluation series. The baseline
round was conducted in 2007 prior to program implementation and a follow-up sur-
vey was conducted in 2009. The surveys include household, village, midwife, and
facility surveys. The sample covers the sub-districts that were included in the initial
randomization'®.

The household CCT impact evaluation survey follows a panel of 14,326 house-
holds in 2,723 villages. Households in the sample are poor or near poor households,
because they are most likely to be affected by the CCT program: 95% of the house-
holds in the sample ever received an unconditional cash transfer (Bantuan Langsung
Tunai, BLT), and 94% received subsidized rice (Raskin) (Alatas et al., 2011). 98% of
households were re-interviewed at follow-up, with 13,602 married women and 5,616
children under the age of 3'*. The household survey contains information on house-
hold size, education, age, household asset ownership, and consumption expenditure.

The indicator for program participation is equal to one when households report re-

0About 10% of the initial control sub-districts managed to gain access to the program, they are
included in the sample, and their treatment status is based on their initial randomization status.

"Tn every hamlet in the sample, a list of households with the following conditions was collected:
(i) pregnant or lactating mothers or women who were pregnant in the last 24 months and (ii)
households with children aged 6-15 years. Two households were randomly selected from group (i),
and three households from group (ii) were selected for the survey.



ceiving cash transfers from the household CCT program?'?.

The household survey includes a survey of ever married women, which contains
women’s preghancy history in the 24 months prior to the survey. The survey includes
detailed information on each pregnancy, such as prenatal visits, birth weight, and
delivery assistance. Parity is constructed based on women’s pregnancy history. The
survey also contains information on the fees paid for prenatal care, delivery, and
postnatal care. To replicate the impact evaluation and estimate the program effect
on birth outcomes, the main health outcomes are infant death and birth weight.
Infant death includes stillbirths and deaths up to 11 months. Birth weight is based
on women’s recall and reported in grams, conditional on being weighed at birth.
Increased use of trained delivery attendants should lower the probability of maternal
death from delivery complications, so maternal death is included as an additional
health outcome, even though the number of maternal deaths is extremely small in
the sample.

The women’s survey is also used to estimate the following: demand for health
care services, fees paid for delivery assistance, and the quality of prenatal care re-
ceived. To estimate changes in the demand for each type of delivery attendant,
the outcomes of interest are the probability of using doctors, midwives, and tradi-
tional birth attendants. Changes in delivery fees paid to each type of provider are
also estimated, since participating households should increase delivery fees paid to
doctors and/or midwives as a result of the requirement to use of trained delivery
attendants. Changes in the quality of care are estimated using a prenatal quality
index. The quality index is constructed using principal component analysis of all
items in a complete prenatal check-up, the number of tetanus toxoid vaccinations
received, an indicator for receiving any information on pregnancy complications, and
an indicator for receiving any iron pills'®. A complete prenatal check-up includes

the measurement of the mother’s weight, height, blood pressure, fundal height, fetal

12Households that report receiving payments in contaminated sub-districts are coded as program
beneficiaries. The impact evaluation compares the survey response to administrative data and finds
that 4% of households that received the cash transfer did not report it in the survey (Alatas et al.,
2011).

13Since receiving iron pills is a program requirement, I exclude this indicator for robustness, and
the results are qualitatively similar.



heartbeat, blood test, and external and internal pelvic examinations.

To estimate supply changes in treated sub-districts, this paper uses information
from the village, health center, and midwife surveys. Villages and sub-district health
centers were contacted in both waves to form a panel, and this information is used
to estimate the program effect on the number of providers at the village and sub-
district clinic levels. Midwives in these sub-districts were also sampled, and 65%
of the 1,407 midwives at baseline were re-interviewed in the follow-up survey. The
midwife survey is used to estimate the program effect on delivery fees, dual practice
and hours worked.

To estimate the program effects on the local health care price and quality, the
midwife survey is used to estimate changes in midwife income, list prices, transac-
tion price, and prenatal quality. Changes in midwife income capture changes in her
salary, and the quantity and price of all the services she provides. Changes in the list
price, given by the price that midwives charge in their public and private practice

for a normal delivery'4

, capture price changes in public and private practice. The
transaction price is given by the actual fees received from each of the last three de-
liveries they assisted'®. Transaction price is used as an additional outcome because
of the possibility of price discrimination, when midwives receive fees above or below
the list price. The analyzed sample is restricted to deliveries that do not use the
government’s insurance scheme for the poor, Askeskin, because there is a separate
price and reimbursement scheme for such patients!®. The midwives’ prenatal qual-
ity index is constructed using principal component analysis based on self-reported

prenatal items'’.

3.2 Summary Statistics

Households in treated and control areas share similar characteristics at baseline,

and baseline differences, with district fixed effects included, are not jointly significant

1489% of deliveries in the sample are normal deliveries.

1595% of midwives reported all 3 deliveries.

16For the purposes of this paper, prices paid by Askeskin patients are not directly affected by the
program, and the program did not change the share of Askeskin deliveries.

1"The quality of prenatal care provided is only asked in the follow-up survey, so the estimate is
based on the cross-sectional survey.
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(Table 1). Baseline pregnancy outcomes between control and treated sub-districts
are similar (Panel A). Baseline infant mortality in the sample is about 13 per 1,000,
lower than the national average of 26 per 1,000'®. Maternal mortality in the sample
is about 140 per 1,000,000, also lower than the WHO estimate of 220 per 100,000.
Reported birth weight in control and treated sub-districts are 3,200 grams (7 lbs.).
Delivery assistance at baseline is similar between control and treated sub-districts
(Panel B). In control sub-districts, 62% of births were attended by either a doctor
or midwife, with 56% of deliveries attended by midwives at baseline. Traditional
attendants were present at 43% of births at baseline, and 34% of deliveries were
only attended by untrained traditional attendants. Since it is possible for women to
use more than one type of provider, the probabilities of using each type of provider
are not mutually exclusive. Baseline delivery fees are similar at baseline (Panel C),
households spend about about Rp. 300,000 (USD 30). Households spend about Rp.
100,000 (USD 10) on doctors, Rp. 170,000 (USD 17) on midwives, and Rp. 40,000
(USD 4) on traditional birth attendants'.

Both control and treated sub-districts have similar number of doctors, midwives,
nurses, and traditional attendants at baseline. Since midwives are the primary care
providers, there are about 9 midwives per sub-district clinic, or one per village. Table
2 describes midwife characteristics at baseline. Midwives provide about 14 different
services at baseline, including prenatal care, vaccinations, delivery assistance, family
planning, and general curative care. Almost 90% of midwives in the sample hold
dual practice, and on average, almost half of their Rp. 3,000,000 (USD 300) monthly
income comes from private practice. Midwives charge Rp. 130,000 (USD 13) for
normal delivery in their public practice, and the private fee is approximately double
the public list price. On average, the fees received from the last three deliveries are
similar to the private price at baseline. The high number of hours spent in private

practice is consistent with the substantial share of private income.

18http://data.worldbank.org/indicator /SP.DYN.IMRT.IN

19Conditional on using doctors, households spend about Rp. 1,000,000 (USD 100) for deliv-
ery assistance. Conditional on using midwives, households spend about Rp. 300,000 (USD 30).
Conditional on using traditional birth attendants, households spend about Rp. 140,000 (USD 14).
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3.3 Estimation Strategy

At the household level, the ITT and treatment on the treated (TOT) effects
are estimated using the women’s survey. The ITT captures the average program
effect among near poor and poor households residing in treated sub-districts. This

parameter is estimated by the following reduced form equation:

Yisdt = 5CCTsdt + YYsd1 + g + €isar

where ;.4 is the delivery fees?® paid by woman i who resides in sub-district s, in
district d, at time t. CCTyy takes the value one if the sub-district is randomized into
treatment. Tg41 is the baseline value for the sub-district. oy is a district fixed effect
that captures non time-varying district characteristics. Because of the sub-district
randomization, the error term, €;44, is not correlated with individual treatment sta-
tus, so 0 captures the ITT effect of the program on delivery fees paid by near poor
and poor households. All standard errors are clustered at the sub-district level. All
prices are expressed in 2007 Rupieh (1 USD = Rp. 10,000). Other outcomes of
interest include changes in the probability of using each type of delivery attendant,
prenatal care quality, and birth outcomes.

The treatment on the treated effect captures the program effects among program
beneficiaries. Because individual participation is endogenous, the estimation uses an
Instrumental Variable (IV) strategy. The instrument for program participation is
the sub-district randomization®'. There were no refusals from eligible households, so
there is no selection into initial compliance among program beneficiaries. The fol-

lowing baseline characteristics are included: mother’s education, father’s education,

20 Although the use of log prices allows for a clearer interpretation of the price changes, using log
prices results in the loss of observations with zero prices. Consistent with increased use of trained
delivery attendants, the program is associated with a lower probability of paying zero fees to trained
delivery attendants and midwives, so in order to take these changes into account, level regressions
are used.

Zl'For any given program beneficiary, individual participation status is correlated with the sub-
district assignment, since only households in treated sub-districts who were offered the program
could enroll, and the random sub-district assignment is uncorrelated with the unobserved charac-
teristics of program participants.
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mother’s age, log per capita expenditure, and indicators for asset ownership??.

On the supply side, the intent-to-treat (ITT) is estimated using midwives’ survey.
This paper empirically estimates the effect of an exogenous demand shock on local
health care price as measured by changes in delivery fees charged by midwives. Since
midwives treat both poor and non-poor households, the fees reported by midwives
represent the local price. At the midwife level, a similar reduced form equation is

used:
Ymsdt = ﬁCCTsdt + UYsa1 + &g + Vmsar

where Y54 is the delivery fees charged by midwife m at sub-district s, in district d,
at time ¢ in public and private practice. Tsq1, and ay4 are described in the previous
equation. V., the error term, is not correlated with the treatment status because
of the sub-district randomization, so § is the I'TT parameter for providers, which
captures the program effect on midwife fees in sub-districts that are randomized into

treatment.

4 Results

4.1 Changes in Utilization, Fees, and Quality

The CCT program requires participating households to obtain prenatal care and
delivery assistance from trained attendants to ultimately improve birth outcomes,
lower maternal mortality and infant mortality. Table 3 presents the program effects
on birth outcomes. For infant mortality, this paper replicates the impact evaluation

(Alatas et al., 2011) and finds similar results®®. In addition, the program also has

22The results are similar when individual characteristics are excluded.

Z3The results on birth outcomes may be related to the potential of a perverse incentive on fertility
associated with the program. The CCT program may affect fertility by increasing total fertility
or reducing birth spacing so as to qualify for the cash transfer. The data does not allow for the
first analysis because the women are still in their reproductive years, but birth spacing can be
analyzed. Shorter birth spacing (less than 15 months) is associated with adverse birth outcomes,
including low birth weight and infant mortality (Conde-Agudelo et al., 2006). The CCT program
affects the timing of birth by increasing spacing among program participants. To account for the
right censored data, using the Cox survival model, the CCT program is also associated with lower
hazard of pregnancy in treated sub-districts. To the extent that longer birth spacing is associated
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no significant effect on maternal mortality?*. For live births, the program has no

t25, which is similar to earlier CCT results on child

significant effect on birth weigh
growth indicators in Brazil, Ecuador, Honduras, and Nicaragua (Fizbein et al., 2009).

To estimate demand changes, table 4 presents changes in the utilization trained
attendants. Panel A presents the reduced form estimates and panel B presents the
IV estimates. Column 1 reproduces the impact evaluation estimates by Alatas et al.
(2011) and column 2 replicates it. In the impact evaluation, the initial sub-district
randomization is used to estimate the Local Average Treatment Effect (LATE) to
capture the program effect on areas that were initially randomized into control that
later managed to receive treatment. In the impact evaluation, individual baseline
values are included as a regressor, and missing baseline values are imputed based
on nearest-neighbor propensity score matching. In the replication, I use the impact
evaluation’s TV strategy to estimate LATE, but baseline sub-district average was
used as a regressor to avoid imputations of individual baseline values. The point
estimates of the average placement effects are similar to earlier results. However,
the TV effects among program participants are larger than the point estimates in the
impact evaluation. These differences are likely to stem from the potentially noisy
individual baseline values.

Table 4 also presents changes in the probability of using each type of delivery
attendant: doctors, midwives, and traditional attendants (cols. 3-6). In treated
communities, the household CCT program is associated with a 50% increase in the
probability of using a doctor. Among program participants, the utilization rate in-
creases four-fold relative to their baseline utilization rate. In treated sub-districts,
the program is associated with a 15% increase in the probability of using a midwife.

Among program participants, the program increases midwife use by 45%, thereby

with better birth outcomes, the results on birth outcomes suggest that changes in birth outcomes
are not driven by shorter birth spacing.

2 Estimated program effects using a rare event logit developed by King and Zeng (2001) are
qualitatively similar, and the estimates are also not statistically significant.

25 Although birth weight is a predictor of infants’ long-term health outcomes, the birth weight
sample is a selected sample because birth weight is observed conditional on being weighed at birth,
and the program increases the probability of being weighed at birth. Low birth weight (birth
weight less than 2,500 grams) is 2 percentage points higher in treated sub-districts, but this is not a
preferred outcome because of measurement error in birth weight and increased probability of being
weighed at birth.
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increasing midwife utilization rate to the level of non-participants. Lastly, the CCT
program succeeds in lowering the use of traditional attendants by 17% in treated
communities and by 30% among program participants. Therefore, the program has
successfully increased the use of doctors and midwives and decreased the use of tra-
ditional attendants, which is consistent with program objective to increase demand
for higher quality health care providers among poor households?.

To analyze the supply response, table 5 presents changes in provider availability.
The household CCT program has no significant effect on the number of doctors, but
the program increases the number of midwives affiliated with sub-district clinics by
10% (col. 2). Villages also consistently report a 10% increase in midwife availability
(col. 4) and no significant change in the number of doctors or untrained traditional
attendants (cols. 5-6). We expect the number of midwives to respond more easily
than doctors since nurses could receive one year of additional training to become
midwives?”. In terms of changes at the midwife level (cols. 6-8), the program is
associated with a 0.5 reduction in the number of services provided?®. While this is a
potential concern for the availability of health care services, there are no statistically
significant changes in dual practice or total hours worked?®. Overall, the program
is associated with increased number of midwives, which should mitigate the price
increase in treated sub-districts.

In spite of the increased number of midwives, among near poor and poor house-
holds, the program is associated with higher delivery fees paid to midwives, which is
consistent with increased utilization. Table 6 presents changes in delivery fees, fol-
lowed by fees paid to trained delivery attendants, doctors, midwives, and traditional
attendants. On average, the program is associated with a 10% increase in total ex-
penditure on childbirth, which is driven by increased fees paid to doctors or midwives.
Near poor and poor households residing in treated sub-districts spend 30% more on

delivery fees paid to doctors and 25% more on midwives. These results are consis-

260n the supply side, sub-district clinics and midwives in treated areas report a small but not
statistically significant increase in the number of deliveries.

27 Anecdotal evidence suggests that this is the case in West Java.

28 The reduction can be attributed to lower probabilities of providing family planning consultation
and implant contraception.

29Changes in hours spent in private and public service are also not statistically significant.
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tent with increased utilization of doctors and midwives for delivery assistance. In
addition, because the program is associated with lower use of traditional attendants,
households in treated sub-districts now spend 30% less on traditional attendants for
childbirth. Program participants experience a 60% increase in total expenditure on
childbirth, driven by a 150% increase in delivery fees paid to midwives. In addition,
program participation is associated with a 50% decrease in delivery fees paid to tra-
ditional attendants. Program beneficiaries now pay approximately the same fees that
non-participants pay to midwives, suggesting that the poor can now afford higher
quality delivery assistance. These estimates imply that program beneficiaries who
receive the minimum transfer amount spend about 30% of the transfer on delivery
fees.

To analyze price changes in the local health care market, table 7 presents changes
in delivery fees as reported by midwives. The program is associated with 10% higher
monthly income for midwives (col. 1), which may come from increased salary or
income from public and private practice. As expected, the CCT program has no
statistically significant effect on public fees for normal delivery (col. 2). On the
other hand, midwives are able to respond to the demand shock in private practice
(cols. 3-4). The program leads to a 10% increase in private fees for normal delivery
and a 5% increase in delivery fees received from the last three deliveries®’. These
results provide evidence that the program is associated with a price increase in the
local health care market3!. Although these price increases are small and do not
affect the affordability of care for program participants, this price increase may have
implications on the affordability of care among poor households that are not eligible
for the program.

The discrepancy between the midwife and household reports is related to the

30Since dual practice midwives may be able to increase price more easily, restricting the sample
to dual practice midwives yields similar results. As an alternative specification, the sample is
also restricted to panel midwives to include midwife fixed effects, the results are similar to the
estimation using the full sample. Among panel midwives, the program is associated with increased
midwife income and private fees. Using difference-in-differences, the program is associated with a
5% increase in delivery fees in private practice, while the effect is not significant on public practice.

31 The program is also associated with higher private fees for the following services: general check-
up, prenatal care, BCG, measles, and tetanus vaccinations. The program has no significant effects
on other public fees.
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population that midwives serve and the changes in utilization among poor house-
holds. Midwives treat both program participants and non-participants, so the price
increase reported by midwives represents the estimated program effect in the lo-
cal health care market. However, the larger fee increase reported by households is
driven by increased utilization among poor households. The household CCT pro-
gram lowers the probability of paying zero midwife fees among poor households. On
the other hand, midwives report no statistically significant change in the probabil-
ity of receiving zero fees. These results suggests that the fee increase reported by
poor households is driven by their increased use of midwife services, and not because
midwives increase prices for the poor to capture some of the transfers received by
households.

Price and utilization changes associated with the CCT program may affect the
quality of health care provided as measured by prenatal quality. Table 8 presents
quality changes as reported by households (cols. 1-2) and midwives (cols. 3-4).
Among program participants, prenatal quality improvements accompany the in-
creased utilization of midwives for prenatal care?. Using the prenatal quality index,
the program is associated with an average increase of 0.08 standard deviation, and
a 0.17 standard deviation increase among program beneficiaries®*. On the supply
side, using midwives’ self-reported quality in their public and private practice, there
is no evidence of any significant quality change (cols. 3 and 4). These results suggest
that the quality improvements experienced by households result from increased use
of prenatal care, instead of improvements in the average quality of care in the local
market. This provides suggestive evidence that low quality of care partly contributes
to the lack of improvements in birth outcomes in spite of higher utilization.

To further explore the role of midwife quality on program effectiveness, table 9

32The program has increased the probability of obtaining prenatal care from midwives by 7% on
average and by 13% among participants, which is consistent with the impact evaluation that finds
a 13% increase in obtaining at least four prenatal visits (Alatas et al., 2011). Midwives in treated
sub-districts also report an increase in the number of prenatal visits.

33 Although the program has no statistically significant effect on the probability of receiving a
complete prenatal check, the program is associated with a 30% higher probability of receiving the
alternative prenatal check indicator, which excludes external and internal examinations. Among
program beneficiaries, the program is associated with an 80% increase in quality, which increases
the average prenatal quality received to the level of non-participants.
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analyzes changes in midwife characteristics and the possibility of midwives selecting
into treated areas. The first possibility is the migration of experienced midwives to
treated areas, followed by changes in the qualification and experience of midwives,
and the number of services provided. A midwife is coded as a migrant if she has
spent less than 2 years in the sub-district clinic, but has more than 3 years of ex-
perience®!. The program has no statistically significant effect on the probability of
midwife migration to treated areas®® (col. 1). I then explore the program effect on
midwives’ level of education and years of experience as a measure of midwife quality.
Before 1998, midwives could be certified with a 1-year diploma, but midwives are
now required to complete a three-year diploma program, Akadem: Bidan® (Midwife
Academy) (Heywood et al., 2010). The CCT program is associated with an increase
in the number of educated midwives (col. 2), but the program is also associated
with lower levels of experience (cols. 3 and 4). In addition, the CCT program is
associated with fewer available services (col. 5), which is consistent with less experi-
enced midwives providing a more limited selection of services, and it also raises the
possibility of the program putting a strain on the capacity of the available midwives.
These results suggest that the program does little to improve provider characteristics

associated with better quality of health care service.

4.2 Heterogeneous Treatment Effects

The program increases delivery fees among near poor and poor households, which
is a concern if price increases are passed on to the poor and the increase becomes a
barrier to health care access. In addition, it is also common for health care providers

in developing countries to price discriminate by charging higher prices to the wealthy

34Recent graduates are typically assigned to sub-districts and sign a three-year initial contract,
while more experienced midwives have higher mobility.

35To estimate migration from control to treated areas, I estimate the change in the number of
midwives in control sub-districts that are located near a treated sub-district. The distance indicator
for takes the value one when a sub-district is within 3.5 miles of a treated sub-district, which
corresponds to the median distance. There is also no evidence of control areas losing midwives,
which suggests that midwives do not move to treated sub-districts in response to the CCT program.

36Prior to 1989, midwife training only required one year of education after junior high school. In
1989, the government started a midwife program, Program Pendidikan Bidan (Midwife Education
Program), to provide midwives with basic nursing qualifications. The current workforce consists of
midwives trained in all three programs, with an increasing share of midwives with a 3-year diploma.
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and lower prices to the poor (Gertler and Solon, 2000; Killingsworth et al., 1999).
Since program beneficiaries now have more resources to pay for health care services,
health care providers may increase the price charged to the poor. To address the
possibility of heterogeneous treatment effects, I estimate changes among households
in the bottom quintile relative to households from the highest expenditure quintile
(table 1037). In terms of access to midwives (col.1), there is no evidence of differences
between households in the lower quintile and those in the top quintile. Although
there is evidence of an average price increase in the treated communities, there is no
evidence of heterogeneous price changes by baseline household expenditure level, so
the price increase does not appear to be disproportionately passed on to the poorest
households (col. 2).

Although the program is associated with improved prenatal quality received by
the poor, for the program to serve the poor and improve equality of health care access,
it is important to analyze whether the poor benefit from the quality improvements.
I find that households in the bottom quintile experience larger quality improvements
relative to those in the top quintile (col. 3). The CCT program is associated with a
0.4 standard deviation increase for households in the bottom three quintiles, which
is the population most likely affected by the CCT program. Although the quality
improvements benefit the poorest households, the program has no differential effect
on birth weight (col. 4), which further suggests that the reported improvements in
quality on the demand side come from increased access. These results suggest the
need to further analyze the link between prenatal care and birth outcomes.

To further explore the interaction between prenatal quality and health outcomes,
an interaction term between high baseline quality and treatment status is included
(table 11). The indicator for high quality takes the value one if households in the
sub-district report receiving above-median prenatal quality at baseline. Although
there is no statistically significant effect on infant mortality, the program improves
some birth outcomes in higher quality areas. The program continues to be associated

with a higher incidence of reported low birth weight, but in high quality areas, the

370One concern with the use of household expenditure as a wealth measure is that it may be a poor
measure of wealth. To address this concern, the same analysis is run using a wealth index, which is
created based on asset ownership using principal component analysis. The results are similar using
this alternative wealth measure.
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program reduces the reported incidence of low birth weight. The program is also
associated with higher average birth weight in high quality areas. Using midwives’
self-reported quality in the follow-up survey, the cross-sectional results are not sta-
tistically significant, but are qualitatively similar for low birth weight and infant
mortality. These results further suggest that prenatal quality is key to improving
birth outcomes.

CCT programs require supply-readiness, and areas in Java are more supply-ready
than areas off-Java. Consequently, the impact evaluation finds stronger results on
prenatal and post-natal visits in Java (Alatas et al., 2011). In terms of price changes,
the program is associated with a larger price increase off Java as reported by both
households and midwives. On the demand side, households in Java report a larger
increase in prenatal quality received, where the average baseline quality is higher.
On the supply side, midwives in Java and off-Java report no change in the quality
of care provided. These results further underscore the need for supply-readiness for

CCT programs to be effective.

5 Discussion

Unlike earlier results that find no substantial price or wage increases in the local
economy, Indonesia’s CCT program is associated with a small price increase in the
local health care market, which is directly affected by the program. The price increase
is driven by changes in the private health care market, which suggests that dual
practice contributes to providers’ ability to respond to the demand shock. One
concern with increased private fees is that higher fees would limit the affordability of
health care services for the poor. Although private practice seems to be responsible
for the price increase, dual practice increases provider availability, since midwives
may not enter the profession at all if they were not able to enter private practice to
supplement their income (Gruen et al., 2002). The CCT program increases utilization
among the near poor and poor households, and the increase in fees paid to providers
is driven by increased utilization, suggesting that the price increase does not appear
to limit the effectiveness of the CCT program in meeting the targeted indicators.

To explore whether the results are unique to the household CCT program, I
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compare the household CCT to the community CCT program that was piloted si-
multaneously in the same provinces in Indonesia. The community CCT program is
also a demand-driven program, but it is simpler and cheaper to administer compared
to the household CCT program. The community CCT program allows communities
to target both demand and supply constraints, so we expect the community CCT
program to generate both demand and supply shocks. However, individual partic-
ipation in the community CCT program is voluntary, so participants are likely to
have a higher propensity to use health care services. In spite of the differences in
mechanism, the two programs are comparable since both programs target the same
indicators. The community CCT impact evaluation finds a small and non-significant
increase in the use of trained delivery attendants, but the community CCT is asso-
ciated with a 5% increase in delivery fees with no statistically significant change in
prenatal care quality®® (Olken et al., 2010). These results provide further evidence
that any demand shock in the health care market leads to local price increases.
Although Indonesia’s CCT program increases the use of trained delivery atten-
dants and prenatal quality among near poor and poor households, these improve-
ments do not translate to better birth outcomes. These results can be partly ex-
plained by Indonesia’s provider availability compared to other countries that have
implemented CCT programs, such as Mexico. Mexico’s CCT program has been
shown to improve health outcomes (Gertler, 2004), and the improvements in birth
outcomes can be explained by improved prenatal care quality (Barber and Gertler,
2010). The CCT program requires supply readiness, so that the local health care
system would be able to meet the additional demand without increasing price or com-
promising the quality of care. However, in spite of the selection criteria, Indonesia’s
provider availability was more limited compared to Mexico’s when the CCT program
was launched in 1997. In 2000, Mexico had 11 nurses and midwives per 10,000 and
17 physicians per 10,000%°. In contrast, Indonesia had 8 nurses and midwives per
10,000 and 1 physicians per 10,000 in 2007%°. These statistics suggest that provider

availability needs to be improved as Indonesia’s CCT program expands.

38Replicating the estimation, I also find that the community CCT program is associated with a
price increase.

39WHO Health Systems Statistics, 2005

4OWHO Health Systems Statistics, 2005
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To further explore the role of quality of care in producing health outcome, I com-
pare Indonesia’s household CCT program to the community CCT program. The
community CCT impact evaluation finds no statistically significant change in prena-
tal care quality (Olken et al., 2010), and consequently, no significant change in low
birth weight (Triyana, 2013). However, consistent with results from the household
CCT program, reported incidence of low birth weight falls in community CCT ar-
eas with higher baseline prenatal quality. These results are consistent with results
from Mexico’s CCT program that finds that the reduction in low birth weight is
driven by improvements in prenatal care quality (Barber and Gertler, 2009, 2010).
These results highlight the importance of prenatal care quality in improving birth

outcomes.

6 Conclusion

Indonesia’s CCT program generates a demand shock in the health care market
as measured by increased use of trained providers for delivery assistance. Although
supply readiness mitigates the price increase in the health care market, the demand
shock generated by the program still generates a health care price increase. As
CCT programs become more widely implemented in developing countries, one key
consideration before program implementation is the availability of high quality health
care providers to meet additional demand so as to mitigate price increases. The price
increase in the health care market could limit access among the poor who are not
eligible for the program, since affordability is one barrier to health care access among
the poor.

The increase in delivery fees paid by near poor and poor households is accom-
panied by quality improvements as measured by prenatal care quality received, but
these changes do not lead to improved birth outcomes. Improvements in birth out-
comes are linked to higher baseline quality of prenatal care, which underscores the
importance of quality of care. Although CCT programs require sufficient provider
availability, a more important consideration is the quality of health care services. For
CCT programs to successfully improve human capital, they need to address both the

quantity and quality of health care supply in order to translate behavioral changes
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to improved health outcomes.
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Tables and Figures

Table 1: Baseline Household Characteristics

Adjusted

Control Treatment Difference

(1) (2) (3)

Panel A. Baseline delivery outcomes

Infant mortality 0.011 0.013 0.002
(0.106) (0.115) (0.003)
2,814 2,773

Maternal mortality 139.7 125.7 18.6

(per 100,000) (3,735) (3,543) (96.0)
2,148 3,183

Birth weight (grams) 3,180.7  3,167.1 -13.25
(552.4)  (565.5)  (19.21)
1,719 1,714

Panel B. Baseline delivery assistance

Birth at a healthcare facility 0.440 0.435 -0.011
(0.497) (0.496) (0.018)
2,301 2,264

Birth Attendant: Trained Attendant 0.623 0.639 0.013
(0.485) (0.480) (0.015)
2,301 2,264

Notes: Baseline differences in Panels A, B, and C are not jointly significant, F-test p-value 0.704.
Column (3) presents the difference between households residing in treatment and control sub-
districts with district fixed effects included. All prices in 2007 Rupiah (1 USD ~ Rp. 10,000).
Trained delivery attendants include doctors and midwives. Infant mortality includes stillbirths and
infant deaths up to 11 months. Maternal mortality includes all pregnancy-related deaths reported
by households. Birth weight in grams as reported by mothers.

Robust standard errors in parentheses, clustered at sub-district level, * p<0.1, **p<0.05, ***p<0.01.
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Table 1: Baseline Household Characteristics

Adjusted

Control Treatment Difference

(1) (2) (3)

Doctor 0.088 0.079 -0.012
(0.283) (0.269) (0.008)
2,301 2,264
Midwives 0.562 0.588 0.024
(0.496) (0.492) (0.015)
2,301 2,264
Traditional Attendant 0.431 0.419 -0.008
(0.495) (0.494) (0.018)
2,301 2,264
Panel C. Baseline delivery fees
Delivery fees 298,739 284,611 -17,216
(766,112) (573,472) (17,914)
2,283 2,238

Delivery fees paid to:
Trained professional 256,255 243,838 -15,902
(773,842) (584,289) (18,123)

2,283 2,238

Doctor 102,722 82,113  -22,163
(746,292) (541,178)  (17,339)
2,283 2,238

Notes: Baseline differences in Panels A, B, and C are not jointly significant, F-test p-value 0.704.
Column (3) presents the difference between households residing in treatment and control sub-
districts with district fixed effects included. All prices in 2007 Rupiah (1 USD ~ Rp. 10,000).
Trained delivery attendants include doctors and midwives. Infant mortality includes stillbirths and
infant deaths up to 11 months. Maternal mortality includes all pregnancy-related deaths reported
by households. Birth weight in grams as reported by mothers.

Robust standard errors in parentheses, clustered at sub-district level, * p<0.1, **p<0.05, ***p<0.01.
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Table 1: Baseline Household Characteristics

Adjusted

Control Treatment Difference

(1) (2) (3)

Midwife 176,276 178,389 -325
(363,480) (336,313)  (9,668)
2,283 2,238
Traditional Attendant 40,711 39,192  -1,057

(90,292)  (81,617) (2,683)
2,194 2,171

Notes: Baseline differences in Panels A, B, and C are not jointly significant, F-test p-value 0.704.
Column (3) presents the difference between households residing in treatment and control sub-
districts with district fixed effects included. All prices in 2007 Rupiah (1 USD ~ Rp. 10,000).
Trained delivery attendants include doctors and midwives. Infant mortality includes stillbirths and
infant deaths up to 11 months. Maternal mortality includes all pregnancy-related deaths reported
by households. Birth weight in grams as reported by mothers.
Robust standard errors in parentheses, clustered at sub-district level, * p<0.1, **p<0.05, ***p<0.01.
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Table 2: Baseline Provider Characteristics

Adjusted
Control  Treatment Difference
(1) (2) (3)
Number of midwives: Sub-district clinic 9.067 8.129 0.140
(5.844) (5.320) (0.470)
180 180
Village 1.200 1.232 0.111
(1.539) (1.548) (0.079)
1,337 1,358
Midwife practice: Share with private 0.894 0.857 -0.044**
practice (0.308) (0.350) (0.019)
696 696
Total income 3,036,459 3,079,905  226,836*
(2,304,431) (2,477,733) (123,713)
702 702
Share Private income  0.472 0.468 -0.006
(0.282) (0.281) (0.018)
698 698
Number of services 13.920 14.039 -0.123
(3.563) (3.221) (0.167)
702 702
Price for normal : Public 128,684 149,758 -18,554
delivery (146,333)  (201,070)  (13,194)
603 603
Private 295,539 296,371 -2,887
(141,156)  (139,032) (5,504)

Notes: Col. 3 presents the difference between treatment and control groups with district

fixed effects included. All prices and income in 2007 Rupiah (1 USD ~ Rp. 10,000).
Baseline differences are not jointly significant, F-test p-value 0.377. Robust standard

errors in parentheses, clustered at the sub-district level, * p<0.1, **p<0.05, ***p<0.01.
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Table 2: Baseline Provider Characteristics

Adjusted
Control  Treatment Difference
(1) (2) (3)
665 665
Hours worked in the : Public 16.776 16.104 0.751
last 3 days (9.997) (9.854) (0.691)
702 702
Private 11.677 11.943 -0.923
(11.562) (11.690) (0.988)
702 702

Notes: Col. 3 presents the difference between treatment and control groups with district
fixed effects included. All prices and income in 2007 Rupiah (1 USD ~ Rp. 10,000).
Baseline differences are not jointly significant, F-test p-value 0.377. Robust standard

errors in parentheses, clustered at the sub-district level, * p<0.1, **p<0.05, ***p<0.01.

33



Table 3: Changes in Health Outcomes

Infant mortality Maternal mortality Birth weight

Alatas et al. Replication by
(2011) Triyana (2013)

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

Panel A. Reduced Form Effect of CCT Program in Sub-District
Treatment 0.002 0.003 -0.0004 -0.570

(0.00) (0.003) (0.0008) (26.04)
Observations - 8,302 7,896 4 987
R-Squared - 0.083 0.014 0.089
Baseline Dependent 0.0102 0.011 0.001 3,180.76
Variable (0.106) (0.037) (552.39)
Panel B. IV Effect of Program Participation
Ever Received CCT 0.005 0.006 -0.0008 -1.307

(0.00) (0.007) (0.0017) (59.15)
Observations - 8,302 7,896 4,987
R-Squared - 0.084 0.014 0.089
Baseline Mean among - 0.031 0.004 3200.00
Program Participants (0.173) (0.063) (628.78)

Notes: District fixed effects included in all specifications. Infant mortality includes still-
births and deaths up to 12 months. Maternal mortality includes all pregnancy-related
deaths reported by households. Birth weight in grams, reported by mothers. Sub-district
randomization is used as instrument for individual program participation. Individual char-
acteristics include education, husband’s education, log per capita expenditure, age, and
indicators for home ownership, and land ownership. Robust standard errors in parentheses,
clustered at sub-district level, * p<0.1, **p<0.05, ***p<0.01.
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Table 7: Midwife Report: Changes in Delivery Fees

Fees for Normal Childbirth Fees Received from
Total Income Public fees Private fees Last 3 Deliveries

(1) (2) (3) (4)
Treatment 335,314%F* -3,161 27,062%+* 14,925%*
(115,473) (10,554) (4,438) (5,806)
Observations 2,790 2,181 2,556 0,884
R-squared 0.277 0.228 0.661 0.269
Mean Dependent 3,036,459 128,684 295,539 335,238

Variable (2,304,431) (146,333) (141,156) (203,184)

Notes: District fixed effects included in all specifications. All prices in 2007 Rupiah (1 USD
~ Rp. 10,000). Treatment indicator equals one when midwives are located in sub-districts
randomized into treatment. Robust standard errors in parentheses, clustered at sub-district

level, * p<0.1, **p<0.05, ***p<0.01.
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Table 8: Changes in Prenatal Care Quality

Household Report Midwife Report
Reduced Form Effect of Program  Public = Private
Effect Participation Practice Practice

OLS v OLS OLS

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

Treatment 0.080** 0.167** -0.009 -0.021
(0.034) (0.070) (0.050)  (0.052)

Observations 8,302 8,302 1,396 1,396

Baseline Mean 0.000 -0.317 0.000 0.000
(1.000) (1.122) (1.000)  (1.000)

Notes: District fixed effects included in all specifications. Complete prenatal check includes
the measurement of mother’s weight, height, blood pressure, fundal height, fetal heartbeat,
blood test, external pelvic examination, and internal examination. The prenatal quality
index is constructed using principal component analysis of the following items: all items for
a complete prenatal check-up, the number of tetanus toxoid vaccinations received, informa-
tion on pregnancy complications, and an indicator for receiving any iron pills. Sub-district
randomization is used as instrument for individual program participation. Individual char-
acteristics include education, husband’s education, log per capita expenditure, age, and
indicators for home ownership and land ownership. Midwives’ prenatal quality is only
available in the 2009 follow-up survey. Robust standard errors in parentheses, clustered at

sub-district level, * p<0.1, **p<0.05, ***p<0.01.
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Table 10: Heterogeneous Changes Baseline per Capita Expenditure Level

Fees Paid to Birth
P(Use of Midwife) Midwives Quality Index Weight

0 ) G) @
CCT 0.0896* 49,091 -0.136 -61.15
(0.0479) (65,247) (0.109)  (77.46)
Quintile 1 -0.0008 -18,855 -0.093** -44.41*
(Poorest) (0.0189) (12,336) (0.045) (26.70)
Quintile 2 -0.0338 -44 591*H* -0.047 21.24
(0.0214) (12,355) (0.043)  (29.45)
Quintile 3 -0.0056 26,677 0.085* -28.92
(0.0205) (10,029) (0.045)  (30.15)
Quintile 4 0.0051 25,477 0.046 -13.36
(0.0204) (11,619) (0.044)  (28.91)
Quintile 1 20.0015 1,066 0.309%%  59.42
x CCT (0.0517) (66,800) (0.125)  (82.52)
Quintile 2 0.0118 67,335 0.254%%* 93.55
x CCT (0.0764) (84,414) (0.120)  (140.9)
Quintile 3 -0.0225 -39,283 0.210* 162.0
x CCT (0.0686) (71,959) (0.119)  (105.8)
Quintile 4 0.0209 34,636 0.089 75.63
x CCT (0.0694) (81,102) (0.136)  (110.3)
Observations 6,628 6,546 8,302 4,987
R-squared 0.223 0.150 0.161 0.078

Notes: Standard errors in parentheses * p<<0.1, **p<0.05, ***p<0.01. District FE included,
all standard errors clustered at sub-district level. Quality index constructed using principal
component analysis based on list of prenatal care items. Sample restricted to women with
midwife assistance for delivery. TT estimates use the sub-district randomization as in-
strument. Individual characteristics include education, husband’s education, log per capita
expenditure, age, and indicators for home and land ownership.
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Table 11: Heterogeneous Changes in Health Outcomes by Baseline Quality

Infant mortality

(grams)

Birth weight Low birth weight
(<2,500 gr.)

(1)

(2)

(3)

Panel A. Reduced Form Effect of CCT Program in Sub-District

Treatment

High baseline
quality
Treatment x High
baseline quality

Observations
R-Squared

Baseline Dependent
Variable

Panel B. IV Effect of Program Participation

Ever Received CCT

High baseline
quality
Treatment x High
baseline quality

Observations
R-Squared

Baseline Mean among
Program Participants
Notes: District FE included, all standard errors clustered at sub-district level. High quality
is an indicator that takes the value one for sub-districts with above median prenatal quality
at baseline. The prenatal quality index is constructed using principal component analysis,
which includes the measurement of mother’s weight, height, blood pressure, fundal height,
fetal heartbeat, blood test, internal examination, the number of tetanus toxoid vaccinations
received, information on pregnancy complications, and an indicator for receiving any iron
pills. Sub-district randomization is used as instrument for individual program participation.
Infant mortality includes stillbirths and deaths up to 12 months. Individual characteristics
include education, husband’s education, log per capita expenditure, age, and indicators for
home and land ownership. Standard errors in parentheses * p<<0.1, ¥**p<0.05, ***p<0.01.

-0.0001 -60.86
(0.0051) (37.77)
-0.0032 -8.335
(0.0029) (11.83)
0.0104 118.9%*
(0.0081) (50.60)
8,302 4,987
0.044 0.087
0.011 3,180.76
(0.106) (552.39)
-0.0003 -134.9
(0.0099) (82.04)
-0.0031 -5.598
(0.0028) (11.65)
0.0104 115.2%
(0.0075) (48.94)
8,302 4,987
0.044 0.084
0.031 3200.00
(0.173) (628.78)
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0.065%**
(0.018)
0.008
-0.006
-0.088%**
(0.024)

4,987

0.062

0.077
(0.266)

0.145%%*
(0.039)
0.0055

(0.0061)
~0.0852%%*
(0.0235)

4,987
0.049
0.061

(0.241)



Table 12: Program Effects in Java and off-Java

Panel A. Household Report

Fees paid Quality
to Midwife
Java off-Java Java off-Java

(1) (2) (3) (4)
Treatment  54,252%%F 67,390%%* 0.080%* 0.106
(18,268) (20,874) (0.037) (0.073)

Observations 4,444 2,102 5,609 2,643
Baseline Mean 212,865 85,719 0.078 -0.194
(403,506) (211,521) (0.941) (1.110)

Panel B. Midwife Report
Private fees Private Quality
Java off-Java Java off-Java
O @ 3@
Treatment 18,809%** 54,823*** _0.027 -0.002
(4,235)  (11,313) (0.039) (0.165)

Observations 1,975 588 1,029 367
Baseline Mean 343,578 146,156  0.258 -0.729
(91,857) (156,241) (0.664) (1.361)

Notes: Reduced form estimates. District FE included, all standard errors clustered at sub-
district level. The prenatal quality index is constructed using principal component analysis,
which includes the measurement of mother’s weight, height, blood pressure, fundal height,
fetal heartbeat, blood test, internal examination, the number of tetanus toxoid vaccinations
received, information on pregnancy complications, and an indicator for receiving any iron
pills. Individual characteristics include education, husband’s education, log per capita ex-
penditure, age, and indicators for home and land ownership. Standard errors in parentheses

* p<0.1, ¥*p<0.05, ***p<0.01.
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