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Abstract

This paper exploits the sub-district randomization of Indonesia's household

Conditional Cash Transfer (CCT) program to analyze how the program a�ects

the local healthcare market. The CCT program generates a demand shock

in the healthcare market as measured by increased use of midwives, who are

the main delivery attendants. Among poor households that receive the cash

transfer, the program is associated with a 45% increase in the use of midwives

for delivery assistance. Consequently, participating households experience an

increase in delivery fees paid to midwives. The program is associated with

a 10% increase in the number of midwives and a 10% increase in delivery

fees charged by midwives in treated sub-districts. In addition, participants

experience higher quality of prenatal care. However, this is driven by increased

utilization among participants, instead of improvements in the quality of care

provided by midwives.

JEL codes: I1, I3, O1

1 Introduction

Developing countries have used di�erent strategies to improve health outcomes

in low-resource settings, especially among the poor. Price is often cited as a barrier
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to healthcare 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 speci�ed health and educational

investments on their children. Although most CCT programs have been shown to

improve health-seeking behavior, the program e�ects 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 signi�cant e�ects on birth

outcomes (Alatas et al., 2011). This paper adds to the impact evaluation and exist-

ing literature by estimating the program e�ects on the local healthcare market. In

particular, I analyze whether the demand shock from the program generates a local

general equilibrium e�ect in terms of healthcare price and the quality of care.

The CCT program is a demand-side intervention that generates a demand shock

in the healthcare market, so this paper estimates the change in healthcare utilization.

The CCT program is intended to increase the use of healthcare services among the

poor, but any resulting price increases may dampen program e�ects because higher

prices limit the a�ordability of healthcare. Although price increases alone would

lower utilization (Kremer and Miguel, 2007; Cohen et al., 2010), participating house-

holds are required to use healthcare services in order to receive the cash transfer,

even if price increases. Thus, to analyze changes in healthcare utilization, this pa-

per estimates changes in the probability of using doctors and midwives for delivery

assistance.

To measure the program's local general equilibrium e�ect, this paper analyzes

changes in delivery fees received by midwives, who are the primary birth attendants

in Indonesia1. Although CCT programs have no signi�cant general equilibrium ef-

162% of births are attended by midwives (Source: Indonesia: Demographic and Health Surveys
2007).
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fects as measured by local prices and wages (Fizbein et al., 2009; Angelucci and

De Giorgi, 2009), there may be local general equilibrium e�ects in the healthcare

market because the programs target investments in health. In the short-run, when

supply is �xed, healthcare price should increase. To mitigate the price increase, CCT

programs are implemented in supply-ready communities, where the health and ed-

ucational facilities are able to meet the additional demand. In the long-run, supply

availability can also increase to further mitigate the short-run price increases. De-

spite the supply response, the demand shock in the healthcare market would still be

weakly associated with a price increase, even though only poor households are di-

rectly a�ected by the program. To analyze the supply response, this paper estimates

changes in the availability of healthcare providers and price changes associated with

the CCT program.

The general equilibrium e�ect on quality is ambiguous since increased demand

may lower healthcare quality, and obtaining low quality of prenatal care would do lit-

tle to improve birth outcomes. However, quality may increase because CCT programs

educate expectant mothers about prenatal care. Since prenatal care is an input in

the production of birth outcomes, with this intervention, women should have better

knowledge and obtain higher quality prenatal care, which should translate into better

birth outcomes (Barber and Gertler, 2010). But better prenatal care also improves

the detection of prenatal complications, which could subsequently lead to worse sur-

viving birth outcomes (Alexander and Korenbrot, 1995). Because birth outcomes

are a�ected by multiple factors in addition to prenatal care, this paper focuses on

prenatal care quality, which is more readily observed. To explore whether quality

changes among participants are re�ected in the market, I compare quality changes

experienced by participating households to changes in the self-reported quality of

care provided by midwives.

This paper exploits the sub-district randomization of Indonesia's CCT pilot pro-
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gram to estimate the parameters of interest using a di�erence-in-di�erences approach.

The local general equilibrium e�ect is given by the di�erence in the delivery fees

that midwives receive in treated and control sub-districts. Following the impact

evaluation, I estimate the placement and participation e�ects among near poor and

poor households, which is the population most likely to be a�ected by the program.

The placement e�ect is given by the di�erence in outcomes in treated and control

sub-districts. The participation e�ect is the program e�ect among households that

receive the cash transfers. Households are enrolled based on a proxy means test of

poor households in sub-districts that are randomized into treatment. Since participa-

tion is endogenous, the participation e�ect is estimated using instrumental variable,

with the sub-district randomization as the instrument for household participation.

The outcomes of interest for households include the use of midwives for childbirth

assistance, delivery fees paid to midwives, and prenatal care quality.

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 assis-

tance, 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 expe-

rience an increase in delivery fees paid to midwives, which amounts to 30% of the

cash transfer. 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 midwives' delivery fees in the local healthcare

market. Participating households experience a 0.15 standard deviation increase in

prenatal care quality, which is driven by increased utilization in the targeted popu-

lation, and not quality improvements in the local healthcare market. These results

suggest the importance of healthcare quality to improve health outcomes in CCT

programs.
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The remainder of the paper is organized as follows. Section 2 presents the institu-

tional background and the pilot program. 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 �ndings in the literature, and section 6 concludes.

2 Background

One of the objectives of the CCT program is to reduce maternal mortality by

increasing the use of doctors or midwives for childbirth, and discouraging the use

of untrained traditional birth attendants. Since 80% of women obtain delivery as-

sistance from their prenatal care provider2, increased use of doctors or midwives for

childbirth may increase their use for prenatal care, which would increase prenatal

care quality in the target population. Indonesia's health workforce is made up of

nurses or paramedics, midwives, and doctors, who are salaried and receive a fee-for-

service payment. In the public health care system, each sub-district has at least

one health center, headed by a doctor, and sta�ed by several nurses and midwives3.

Doctors and midwives are trained delivery attendants, while nurses and paramedics

are only allowed to assist midwives and doctors in deliveries4. The majority of mid-

wives are employed by the government, and such midwives live in the village in the

catchment area to serve one or several villages. Midwives are supervised by the sub-

district clinic and submit a report of their activities to the clinic monthly. Although

midwives are the primary birth attendant in Indonesia, 36% of births are attended

by traditional birth attendants5, who receive no medical training and are not trained

to identify or manage delivery complications. In spite of the low quality of tradi-

2Source: Indonesia: Demographic and Health Surveys 2007
3http://www.searo.who.int/en/Section313/Section1520_6822.htm
49% of births are attended by nurses without a doctor or midwife present (Source: Indonesia:

Demographic and Health Surveys 2007).
5Source: Indonesia: Demographic and Health Surveys 2007
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tional attendants, they continue to assist childbirth because they charge much lower

fees relative to midwives. In addition, women sometimes choose to use traditional

birth attendants accompanied by a trained attendant because of family or cultural

tradition.

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 healthcare workers employed in the public sector, has increased the supply of

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

that 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 CCT programs were launched to further improve healthcare

access for the poor.

The household CCT program, Program Keluarga Harapan6 (PKH), was piloted

along with a community CCT program, PNPM Generasi7. 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 o�-Java provinces: North

Sulawesi, Gorontalo, and East Nusa Tenggara (NTT). The household CCT program

also includes sub-districts in Jakarta, the capital city. Figure 1 shows the location of

the treated and control areas of each program. 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

6Hopeful Family Program
7Program Nasional Pemberdayaan Masyarakat: Generasi Sehat dan Cerdas (National Program

for Community Empowerment: a Healthy and Bright Generation)
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account the possibility of local externalities resulting from the sub-district treatment

(Miguel and Kremer, 2004; Olken, 2007). Both programs target the same indicators

of maternal and child health behavior and educational behavior8.

The household CCT program, PKH, was piloted in sub-districts that were con-

sidered supply-ready to ensure that local health and education facilities would be

able to take in the additional patients and students generated by the program. The

program sets a lower threshold for sub-districts outside of the main island of Java

because health and education services are more limited o�-Java. 588 sub-districts

were identi�ed for PKH pilot, and the sample was strati�ed by urban classi�ca-

tion. 329 sub-districts were randomized into treatment and 259 sub-districts were in

the control group. Within treated sub-districts, PKH targeted households classi�ed

as extremely poor by Statistics Indonesia (Badan Pusat Statistik, BPS). Statistics

Indonesia used proxy-means test to all poor households to identify program bene-

�ciaries. Extremely poor households with expectant or lactating women, children

under 5, and school-aged children are eligible for the household CCT program.

Similar to other household CCT programs, PKH delivers a quarterly cash transfer

to mothers, which is done through the nearest post o�ce. The amount that each

household receives is based on the number of children in the household and their

ages9. The minimum transfer for a household is Rp. 600,000 (USD 60), and the

maximum transfer is 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 transfer10. Each household

continues to receive the transfer every quarter so long as they meet the program

8The indicators for both the household and community CCT programs are listed in table
A.1. The community CCT program measures sub-district achievement by aggregating the
weighted individual points. The household CCT program requires each participating house-
hold to meet the applicable 12 program requirements in order to receive the cash transfers.

9Table A.2 shows the amount that an eligible household would receive (1 USD is approximately
10,000 Rupiah).

10Source: Author's calculations based on average household expenditure on prenatal care, deliv-
ery, postnatal care, vaccinations, and education.
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requirements. Veri�cation for both programs is conducted by trained facilitators

who collect monthly attendance sheets from schools in the villages, and patient and

service lists from healthcare providers. The PKH district o�ce checks household

compliance before initiating the following payments. Non-compliant households will

�rst receive a warning letter delivered by the facilitator. A second breach will result

in a 10% loss of bene�t, and a third breach will result in expulsion.

Dual practice a�ects 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 so long as they are recorded, and

government healthcare 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 Department11, so we

expect the program to have no e�ect on public fees. However, in private practice,

midwives are able to set their private fees because they can induce private demand.

With dual practice, the program e�ect on private fees is theoretically ambiguous12,

and increased demand in public or private practice may have di�erent price e�ects.

Even if increased demand from program bene�ciaries only increases public demand,

this may result in non-participants moving to private practice, thereby increasing

private demand. Since the program may a�ect 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.

11Source: District and province level health regulations (Peraturan Daerah), sources are available
upon request.

12The theoretical framework for dual practice midwives is available in Appendix B.
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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 for eligible household CCT sub-districts as part of the evaluation series. The

baseline round was conducted in 2007 prior to program implementation and a follow-

up survey 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 randomization13.

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 a�ected 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 314. 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-

ceiving cash transfers from the household CCT program15.

13About 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.

14In 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.

15Households that report receiving payments in contaminated sub-districts are coded as program
bene�ciaries. The impact evaluation compares the survey response to administrative data and �nds
that 4% of households that received the cash transfer did not report it in the survey (Alatas et al.,
2011).
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The household survey includes a survey of ever married women, which contains

women's pregnancy history in the 24 months prior to the survey. The survey in-

cludes detailed information on each pregnancy such as pregnancy outcome, 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 pre-

natal care, delivery, and postnatal care. To replicate the impact evaluation and

estimate the program e�ect on birth outcomes, infant death and birth weight are

the main health outcomes. Infant death includes stillbirths and deaths up to 12

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 healthcare

services, fees paid for delivery assistance, and the quality of prenatal care received.

To estimate changes in the demand for each type of delivery attendant, the outcomes

of interest are the probability of using doctors, midwives, and traditional birth atten-

dants. 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 mid-

wives 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 prena-

tal check-up, the number of tetanus toxoid vaccinations received, an indicator for

receiving any information on pregnancy complications, and an indicator for receiv-

ing any iron pills16. A complete prenatal check-up includes the measurement of the

mother's weight, height, blood pressure, fundal height, fetal heartbeat, blood test,

16Since the indicator for iron pills is a program requirement, when this is excluded for robustness,
the results are qualitatively similar.
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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 e�ect 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 e�ect on delivery fees, dual practice

and hours worked.

To estimate the program e�ects on the local healthcare 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 delivery17, 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 assisted18. 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 patients19. The midwives' prenatal qual-

ity index is constructed using principal component analysis based on self-reported

prenatal items20.

1789% of deliveries in the sample are normal.
1895% of midwives reported all 3 deliveries.
19For the purposes of this paper, prices paid by Askeskin patients are not directly a�ected by the

program, and the program did not change the share of Askeskin deliveries.
20The 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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3.2 Summary Statistics

Table 1 provides summary statistics of household-level characteristics. House-

holds in treated and control areas share similar characteristics at baseline, and base-

line di�erences, with district �xed e�ects included, are not jointly signi�cant. In

panel A, baseline infant mortality, maternal mortality, and reported birth weight

between control and treated sub-districts are similar. Panel B presents baseline

utilization of delivery attendants. In control sub-districts, 62% of births were at-

tended 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. Panel C

presents baseline delivery fees paid to delivery attendants. Households in control

and treated areas report spending about Rp. 300,000 ($30) for delivery assistance at

baseline. Households spend about Rp. 100,000 ($10) on doctors, Rp. 170,000 ($17)

on midwives, and Rp. 40,000 ($4) on traditional birth attendants21.

Provider availability and characteristics are similar at baseline, and adjusted base-

line di�erences are not jointly signi�cant. Table 2 describes the baseline number of

healthcare providers at the sub-district clinic and the village. On average, there are

1.6 doctors per sub-district clinic and 0.3 doctors per village. Control sub-district

clinics are sta�ed by 9 midwives at baseline, which corresponds to 1 midwife per

village. Similarly, there are 9 nurses per clinic at baseline, which corresponds to 1

nurse per village. On average, a village has 0.6 traditional attendants.

Since midwives are the main healthcare providers, panel B of table 2 describes

midwife characteristics at baseline. Almost 90% of midwives in the sample hold dual

practice, and on average, almost half of their Rp. 3,000,000 ($300) monthly income

comes from private practice. Midwives charge Rp. 130,000 ($13) for normal delivery

21Conditional on using doctors, households spend about Rp. 1,000,000 ($100) for delivery assis-
tance. Conditional on using midwives, households spend about Rp. 300,000 ($30). Conditional on
using traditional birth attendants, households spend about Rp. 140,000 ($14).
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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 private patients and private hours

worked is consistent with the substantial share of private income.

3.3 Estimation Strategy

At the household level, the placement and participation e�ects are estimated using

the women's survey. The placement e�ect captures the average program e�ect among

near poor and poor households residing in treated sub-districts. This parameter is

estimated by the following equation using OLS:

yisdt = δCCTsdt + γysd1 + αd + εisdt

where yisdt is the delivery fees paid by woman i who resides in sub-district s, in dis-

trict d, at time t22. CCTsdt takes the value one if the sub-district is randomized into

treatment. ysd1 is the baseline value for the sub-district. αd is a district �xed e�ect

that captures non time-varying district characteristics. Because of the sub-district

randomization, the error term, εisdt, is not correlated with individual treatment sta-

tus, so δ captures the placement e�ect 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 Rupiah (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 participation e�ect captures the program e�ects among program bene�cia-

22Although 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.
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ries. Individual participation is endogenous, so the estimation uses an Instrumental

Variable (IV) strategy. The instrument for program participation is the sub-district

randomization23. There was no refusal from eligible households, so there is no se-

lection into initial compliance among program bene�ciaries. The following baseline

characteristics are included: mother's education, father's education, mother's age,

log per capita expenditure, and indicators for asset ownership24.

This paper empirically estimates the e�ect of an exogenous demand shock on local

healthcare 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, the following equation is estimated

using OLS:

ymsdt = βCCTsdt + µysd1 + αd + νmsdt

where ymsdt is the fee received from the last three deliveries by midwife m at sub-

district s, in district d, at time t. ysd1, and αd are described in the previous equation.

νmsdt, the error term, is not correlated with the treatment status because of the

sub-district randomization, so β is the placement e�ect, which captures the program

e�ect on midwife fees in sub-districts that are randomized into treatment. Additional

outcomes include midwives' total income, and the public and private delivery fees

charged for a normal delivery.

23For any given program bene�ciary, individual participation status is correlated with the sub-
district assignment, since only households in treated sub-districts who were o�ered the program
could enroll, and the random sub-district assignment is uncorrelated with the unobserved charac-
teristics of program participants.

24The results are similar when individual characteristics are excluded.
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4 Results

4.1 Main Results

The CCT program requires participating households to obtain delivery assistance

from trained attendants to ultimately lower maternal mortality and infant mortality.

Table 3 presents the program e�ects on birth outcomes25. For infant mortality, this

paper replicates Alatas et al. (2011) and �nds similar results. The program also

has no signi�cant e�ect on maternal mortality. Estimated program e�ects using a

rare event logit developed by King and Zeng (2001) are qualitatively similar, and

the estimates are also not statistically signi�cant. In addition, the program has no

signi�cant e�ect on birth weight. Although birth weight is a predictor of infant's long-

term health outcome, the 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. Nonetheless, these results are similar to earlier CCT e�ects

on child growth indicators in Brazil, Ecuador, Honduras, and Nicaragua (Fizbein

et al., 2009).

To estimate demand changes, table 4 presents changes in the utilization of each

trained delivery attendant. Panel A presents the placement e�ect and panel B

presents the participation e�ect. Column 1 reproduces the impact evaluation es-

timates by Alatas et al. (2011) and column 2 replicates the impact evaluation. The

impact evaluation estimates the Local Average Treatment E�ect (LATE) using the

25The results on birth outcomes may be related to the potential of a perverse incentive on fertility
associated with the program. The CCT program may a�ect fertility by increasing total fertility
or reducing birth spacing so as to qualify for the cash transfer. The data does not allow for the
�rst analysis because the women are still in their reproductive years, but birth spacing can be
analyzed. Shorter birth spacing is associated with adverse birth outcomes, including low birth
weight and infant mortality (Conde-Agudelo et al., 2006). The program a�ects the timing of birth
by increasing spacing, with a larger magnitude among program participants. Similarly, using the
Cox survival model to account for the right censored data, the program is also associated with lower
hazard of pregnancy in treated sub-districts. To the extent that better birth spacing is associated
with better birth outcomes, the results on birth outcomes suggest that changes in birth outcomes
are not driven by shorter birth spacing.
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initial randomization as instrument. LATE captures the program e�ect 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 IV strategy to estimate LATE, using

baseline sub-district average as a regressor to avoid imputations of individual base-

line values. The point estimates of the average placement e�ects are similar to earlier

results. However, the participation e�ects are larger than the point estimates in the

impact evaluation. These di�erences 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 at-

tendant: doctors, midwives, and traditional attendants. Column 3 presents changes

in the probability of using a doctor, followed by changes in the use of midwives, and

traditional birth 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. 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 increases 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 increasing midwife utilization rate to the level of non-participants.

Lastly, the CCT program succeeds in lowering the use of traditional attendants by

17% on average and by 30% among program participants. Therefore, the program

has successfully increased the use of doctors and midwives and decreased the use of

traditional attendants, which is consistent with increased demand for higher quality

healthcare providers.

Two years after program implementation, the number of midwives in treated
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communities has increased. Table 5 presents changes in the number of delivery

attendants and changes in midwives' practice. Columns 1 and 2 present changes in

the number of trained delivery attendants attached to sub-district clinics. Columns

3 to 5 present changes in the number of delivery attendants at the village level. The

household CCT program has no e�ect on the number of doctors, but the program

increases the number of midwives a�liated with sub-district clinics by 10%. Villages

also consistently report a 10% increase in midwife availability and no signi�cant

change in the number of doctors or untrained traditional attendants. We expect the

number of midwives to respond more easily than doctors since nurses could receive

additional training to become midwives. In columns 6 and 7, at the midwife level,

there is no statistically signi�cant change in the probability of having dual practice

or total hours worked26. Overall, the program is associated with increased number

of midwives, which would mitigate the price increase in treated sub-districts.

In spite of the supply response, among near poor and poor households, the pro-

gram is associated with higher delivery fees paid to midwives, which is consistent

with increased utilization. Table 6 presents changes in delivery fees, followed by fees

paid to a trained delivery attendant, doctors, midwives, and traditional attendants.

On average, the program is associated with a 10% increase in total expenditure 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 consistent with

increased utilization of doctors and midwives for delivery assistance. In addition, be-

cause 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 participation is associated with a 60% increase in total expenditure on

childbirth, driven by a 150% increase in delivery fees paid to midwives. In addi-

26Changes in hours spent in private and public service are also not statistically signi�cant.
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tion, program participation is associated with a 50% decrease in delivery fees paid

to traditional attendants. Program bene�ciaries now pay approximately the same

fees that non-participants pay to midwives, suggesting that the poor can now a�ord

higher quality healthcare services. These estimates imply that program bene�ciaries

who receive the minimum transfer spend about 30% of the transfer on delivery fees.

To analyze price changes in the local healthcare market, table 7 presents changes

in delivery fees as reported by midwives27. The program is associated with 10%

higher income for midwives, which may come from increased salary, public, or private

practice. Columns 2 to 4 explore the source of the price increase. The CCT program

has no statistically signi�cant e�ect on public fees for normal delivery because public

fees are often regulated. On the other hand, midwives are able to respond to the

demand shock in private practice. 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 small

price increase at the local healthcare market. Although these price increases are small

and do not a�ect the a�ordability of care for program participants, this price increase

may have implications on healthcare a�ordability among poor households who are

not eligible for the CCT program.

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

population that midwives serve and the changes in utilization among poor house-

holds. Midwives treat poor and non-poor households, so the price increase reported

by midwives represents the estimated program e�ect in the local healthcare market.

However, the larger fee increase reported by households is driven by the increase in

27Since dual practice midwives may be able to increase price more easily, restricting the sample
to dual practice midwives yields similar results. As an alternative speci�cation, the sample is also
restricted to panel midwives to include midwife �xed e�ects, 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. There is no statistically signi�cant increase in average fees received from
the last three deliveries, but there is a 4% increase in median fees, similar to the estimated increase
using all midwives.
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utilization among poor households. The indicator for zero fees captures households

that report paying zero fees to midwives and those that did not use midwife ser-

vices. The household CCT program lowers the probability of paying zero midwife

fees among poor households. On the other hand, midwives report no statistically

signi�cant change in the probability of receiving zero fees. These results suggests

that the fee increase among poor households is driven by the increased use of mid-

wife services, and not because midwives increase prices for the poor to capture some

of the transfers received by households.

The price increase associated with the CCT program may a�ect the quality of

healthcare as measured by prenatal care quality. Table 8 presents prenatal qual-

ity changes as reported by households and midwives. Among program participants,

prenatal quality improvements accompany the increased utilization of midwives for

prenatal care28 and delivery assistance. In the �rst two columns, 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 bene�ciaries29. In

columns 3 and 4, using midwives' self-reported quality in their public and private

practice, there is no evidence of any quality improvement in the local healthcare

market. These results suggest that the quality improvements experienced by house-

holds result from increased utilization of prenatal care, instead of improvements in

the quality of care in the market. This provides suggestive evidence that low quality

of care contributes to the lack of improvements in birth outcomes in spite of higher

utilization of healthcare services.

To further explore the role of midwife quality on program e�ectiveness, table 9

28The 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 13% increase in obtaining at
least four prenatal visits (Alatas et al., 2011).

29Although the program has no statistically signi�cant e�ect 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 bene�ciaries, the program is associated with an 80% increase in the probability of receiving
high quality prenatal care, which increases prenatal quality to the level of non-participants.
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analyzes changes in midwife characteristics. The �rst possibility is the migration of

experienced midwives to treated areas, followed by changes in the quali�cation and

experience of midwives. 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 experience30. In column

1, the program has no statistically signi�cant e�ect on the probability of midwife

migration to treated areas31. Column 2 presents the program e�ect on midwives'

highest level of education. Before 1998, midwives could be certi�ed with a 1-year

diploma, but now midwives are required to complete a three-year diploma program,

Akademi Bidan32 (Midwife Academy) (Heywood et al., 2010). The CCT program

is associated with more educated midwives, but the program is also associated with

lower levels of experience. In column 3, the program is associated with more recent

graduates who are on their �rst assignment. Similarly, in column 4, the program

is also associated with fewer years of experience. These results suggest that the

program does little to improve the characteristics associated with better quality of

healthcare service.

4.2 Heterogeneous Treatment E�ects

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 healthcare access. In addition, it is also common for healthcare providers

30Recent graduates are typically assigned to sub-districts and sign a three-year initial contract,
while more experienced midwives have higher mobility.

31To 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
to treated areas, which suggests that midwives do not move to treated sub-districts in response to
the CCT program.

32Prior 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 qualifcations. 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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in developing countries to price discriminate by charging higher prices to the wealthy

and lower prices to the poor (Gertler and Solon, 2000; Killingsworth et al., 1999).

Since program bene�ciaries now have more resources to pay for healthcare services,

healthcare providers may increase the price charged to the poor. To address the

possibility of heterogeneous treatment e�ects, I estimate changes in delivery fees and

prenatal care quality among households in the bottom quintile relative to households

from the highest expenditure quintile. Although there is evidence of a price increase

in the local healthcare market, there is no evidence of heterogeneous treatment ef-

fects by household expenditure level33, so the price increase does not appear to be

disproportionately passed on to the poorest households.

The program improves the quality of prenatal care in the target population, but

for the program to serve the poor and improve equality of healthcare access, it is im-

portant to analyze whether the poor bene�t from the quality improvements. House-

holds in the bottom quintile experience larger quality improvements relative to those

in the top quintile. 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 a�ected by the CCT program. Although the quality improvements bene�t the

poorest households, the program has no di�erential e�ect on birth outcomes, which

is consistent with earlier results on birth outcomes.

To further explore the interaction between prenatal quality and health outcomes,

an interaction term between high quality and treatment status is included. The indi-

cator for high quality takes the value one if households report receiving above-median

prenatal quality at baseline. Although there is no statistically signi�cant e�ect on

infant mortality, the program improves some birth outcomes in higher quality areas.

The program is associated with a higher incidence of reported low birth weight, but

33One 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. Using this alternative wealth
measure, the price increase is largest for the wealthiest group.
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in high quality areas, the program reduces the reported incidence of low birth weight.

The program is also associated with higher average birth weight in high quality ar-

eas. 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 o�-Java. Consequently, the impact evaluation �nds stronger results on

prenatal and post-natal visits in Java (Alatas et al., 2011). In terms of price, there

is a larger price increase o� Java as reported by both households and midwives.

Households in Java report a larger increase in prenatal quality, where the average

baseline quality is higher. Midwives in Java and o�-Java report no change in quality.

These results strongly suggests that the program is more e�ective in areas that are

more supply-ready.

5 Discussion

Unlike earlier results that �nd no substantial price or wage increases in the local econ-

omy, Indonesia's CCT program leads to a small price increase in the local healthcare

market, which is directly a�ected by the program. The price increase is driven by

changes in the right tail of the distribution, which is consistent with the increase in

private fees. These results suggest 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 a�ordability of healthcare services for the poor. Although

private practice seems to be responsible for the price increase, dual practice increases

provider availability, since without the ability to enter private practice to supplement

their income, midwives may not enter the profession at all (Gruen et al., 2002). The

CCT program increases utilization among the near poor and poor households, and
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the increase in fees paid to providers is driven by increased utilization, suggesting

that the price increase does not appear to limit the e�ectiveness of the CCT program.

To explore whether the results are unique to the household CCT program, I com-

pare the household CCT to the community CCT program that was piloted simultane-

ously in the same provinces. The community CCT program is also a demand-driven

program, but it 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 participation in the community

CCT program is voluntary, so participants are likely to have a higher propensity to

use healthcare services. In spite of the di�erences in mechanism, the two programs are

comparable since both programs target the same indicators. The community CCT

impact evaluation �nds a small and non-signi�cant increase in the use of trained

delivery attendants, but the community CCT is associated with a 5% increase in

delivery fees with no statistically signi�cant change in prenatal care quality (Olken

et al., 2010). Replicating the estimation, this paper also �nds a price increase as-

sociated with the community CCT program. These results provide further evidence

that any demand shock in the healthcare 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 healthcare

system would be able to meet the additional demand without increasing price or
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compromising the quality of care. However, in spite of the selection criteria, Indone-

sia'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 10,00034. In contrast, Indonesia had 8 nurses and mid-

wives per 10,000 and 1 physicians per 10,000 in 200735. These statistics suggest that

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

I compare Indonesia's household CCT program to the community CCT program

to test whether higher prenatal quality a�ects birth outcomes. The community CCT

impact evaluation �nds no statistically signi�cant change in prenatal care quality

(Olken et al., 2010), and consequently, no signi�cant change in low birth weight

(Triyana, 2012). However, consistent with results from the household CCT program,

low birth weight falls in areas with above-median baseline prenatal quality. These

results are consistent with results from Mexico's CCT program that �nds that the

reduction in low birth weight is driven by improvements in prenatal care quality (Bar-

ber and Gertler, 2009, 2010). These results underscore the importance of prenatal

care quality in improving birth outcomes.

6 Conclusion

Indonesia's CCT program generates a demand shock in the healthcare market as

measured by increased use of trained providers for delivery assistance. Although sup-

ply readiness mitigates the price increase in the local healthcare market, the demand

shock generated by the program still generates a price increase in the healthcare mar-

ket. As CCT programs become more widely implemented in developing countries,

one key consideration before program implementation is the availability of high qual-

34WHO Health Systems Statistics, 2005
35WHO Health Systems Statistics, 2005
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ity healthcare providers to meet additional demand so as to mitigate price increases.

The price increase in the healthcare market could limit access among the poor who

are not eligible for the program, since a�ordability is one barrier to healthcare access

among the poor.

The increase in delivery fees paid by near poor and poor households is accompa-

nied by quality improvements as measured by prenatal care quality, but these changes

do not lead to improved birth outcomes. Improvements in birth outcomes are linked

to higher baseline quality of prenatal care, which underscores the importance of qual-

ity of care. Although CCT programs require su�cient provider availability, a more

important consideration is the quality of healthcare services. For CCT programs

to successfully improve human capital, they need to address both the quantity and

quality of healthcare supply in order to translate behavioral changes to improved

health outcomes.
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Tables and Figures

Figure 1: Location of Household and Community CCT Programs

Notes: Both programs operate in the same provinces, except the household CCT program

includes Jakarta.
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Table 1: Baseline Household Characteristics

Panel A. Baseline delivery outcomes
Adjusted

Control Treatment Di�erence
(1) (2) (3)

Infant mortality 0.011 0.013 0.00195
(0.106) (0.115) (0.00272)
2,814 2,773

Maternal mortality 0.001 0.001 0.000
(0.037) (0.035) (0.001)
2,148 3,183

Birth weight (grams) 3180.76 3167.14 -13.25
(552.39) (565.48) (19.21)
1,719 1,714

Panel B. Baseline delivery assistance
Adjusted

Control Treatment Di�erence
(1) (2) (3)

Birth at a healthcare facility 0.440 0.435 -0.0108
(0.497) (0.496) (0.0180)
2,301 2,264

Birth Attendant: Trained Attendant 0.623 0.639 0.0129
(0.485) (0.480) (0.0149)
2,301 2,264

Doctor 0.088 0.079 -0.0115
(0.283) (0.269) (0.00787)
2,301 2,264

Midwives 0.562 0.588 0.0240
(0.496) (0.492) (0.0154)
2,301 2,264

Traditional Attendant 0.431 0.419 -0.0084
(0.495) (0.494) (0.0181)
2,301 2,264

Notes: Baseline di�erences in Panels A, B, and C are not jointly signi�cant, F-test p-value 0.704. Column

(3) presents the di�erence between households residing in treatment and control sub-districts with district

�xed e�ects 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 12 months.

Maternal mortality includes all pregnancy-related deaths reported by households. Birth weight in grams,

reported by mothers.

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

31



Table 1: Baseline Household Characteristics

Panel C. Baseline delivery fees
Adjusted

Control Treatment Di�erence
(1) (2) (3)

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

Midwife 176,276 178,389 -324.8
(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 di�erences in Panels A, B, and C are not jointly signi�cant, F-test p-value 0.704. Column

(3) presents the di�erence between households residing in treatment and control sub-districts with district

�xed e�ects 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 12 months.

Maternal mortality includes all pregnancy-related deaths reported by households. Birth weight in grams,

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

Panel A. Baseline number of providers from the sub-district clinic survey
Adjusted

Control Treatment Di�erence
(1) (2) (3)

Doctors 1.637 1.583 0.0184
(1.009) (1.030) (0.0736)
179 179

Midwives 9.067 8.129 0.140
(5.844) (5.320) (0.470)
180 180

Nurses/Paramedics 9.339 9.433 0.213
(4.941) (5.208) (0.436)
180 180

F-test 0.677

Panel B. Baseline number of providers from the village survey
Adjusted

Control Treatment Di�erence
(1) (2) (3)

Doctors 0.348 0.406 0.0628
(0.831) (0.988) (0.0407)
1,344 1,358

Midwives 1.200 1.232 0.111
(1.539) (1.548) (0.0793)
1,337 1,358

Nurses/Paramedics 0.917 0.940 0.0293
(0.508) (0.583) (0.0202)
1,354 1,358

Traditional attendants 0.575 0.559 -0.0493
(0.971) (0.966) (0.0393)
1,351 1,358

F-test 0.188

Notes: Column (3) presents the di�erence between treatment and control groups with district

�xed e�ects included. All prices and income in 2007 Rupiah (1 USD ∼ Rp. 10,000). 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

Panel C. Baseline midwife characteristics from the midwife survey
Adjusted

Control Treatment Di�erence
(1) (2) (3)

Midwife practice: Share with private 0.894 0.857 -0.0444**
practice (0.308) (0.350) (0.0195)

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 -0.00558
(0.282) (0.281) (0.0175)
698 698

List 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)
665 665

Transaction price: Fees received in the 335,238 323,457 5,354
last 3 deliveries (203,184) (131,975) (13,329)

1,447 1,447
Number of patients : Public 6.577 5.843 2.532
in the last month (21.070) (18.861) (1.780)

702 702
Private 3.511 3.657 0.356

(6.283) (5.261) (0.269)
702 702

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

F test 0.377
Notes: Column (3) presents the di�erence between treatment and control groups with district

�xed e�ects included. All prices and income in 2007 Rupiah (1 USD ∼ Rp. 10,000). 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 3: Changes in Health Outcomes

Infant mortality Maternal mortality Birth weight
Alatas et al. Replication by

(2011) Triyana (2012)
(1) (2) (3) (4)

Panel A. Placement E�ect: Reduced Form of CCT Program in Village
Treatment 0.002 0.0031 -0.0004 -0.570

(0.00) (0.0038) (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 3180.76
Variable (0.106) (0.037) (552.39)

Panel B. Participation E�ect: IV E�ect of Program Participation
Ever Received CCT 0.005 0.0066 -0.0008 -1.307

(0.00) (0.0079) (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 �xed e�ects included in all speci�cations. 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. Placement

e�ect is the reduced form of program e�ect in sub-districts randomized into treatment.

Participation e�ect is the program e�ect on individuals who received the cash transfers.

Sub-district randomization is used as instrument for individual program participation. In-

dividual characteristics 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*** -3,161 27,062*** 14,925**
(115,473) (10,554) (4,488) (5,806)

Observations 2,790 2,181 2,556 5,884
R-squared 0.277 0.228 0.661 0.269
Mean Dependent Variable 3,036,459 128,684 295,539 335,238

(2,304,431) (146,333) (141,156) (203,184)
Notes: District �xed e�ects included in all speci�cations. 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.

Table 8: Changes in Prenatal Care Quality

Household Report Midwife Report
Placement Participation Public Private
E�ect E�ect Practice Practice
OLS IV OLS OLS
(1) (2) (3) (4)

Treatment 0.0803** 0.167** -0.0089 -0.0211
(0.0338) (0.070) (0.0500) (0.0517)

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 �xed e�ects included in all speci�cations. 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. Placement

e�ect is the program e�ect on individuals living in sub-districts randomized into treatment.

Participation e�ect is the program e�ect on individuals who received the cash transfers.

Sub-district randomization is used as instrument for individual program participation. In-

dividual characteristics 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 9: Changes in Midwife Characteristics

Migration of Higher Less Than
experienced education 3 years Years of
midwives (3-year diploma) of experience experience

(1) (2) (3) (4)
Treatment 0.0124 0.139*** 0.0532** -0.967*

(0.0235) (0.036) (0.0247) (0.559)

Observations 942 955 958 958
R-squared 0.151 0.252 0.112 0.190
Mean Dependent 0.002 0.302 0.0848 11.88
Variable (0.043) (0.459) ( 0.279) (7.386)

Notes: District �xed e�ects included in all speci�cations. Sample restricted to non-panel

midwives only. Placement e�ect is the program e�ect in sub-districts randomized into

treatment. Migration of experienced midwives is an indicator that takes the value one

when midwives with at least 3 years of experience have spent less than 2 years at the

sub-district clinic. Robust standard errors in parentheses, clustered at sub-district level, *

p<0.1, **p<0.05, ***p<0.01.
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A Appendix Tables

Table A.1: Targeted Indicators

Performance metric Potential times Weight per Potential points
per person per year measured achievement per person per year

1. Prenatal care visit 4 12 48
2. Iron tablets (30 pill packet) 3 7 21
3. Childbirth assisted by 1 100 100
trained professional
4. Postnatal care visit 2 25 50
5. Immunization 12 4 48
6. Monthly weight increases 12 4 48
7. Monthly weighing 12 2 24
8. Vitamin A pill 2 10 20
9. Primary enrollment 1 25 25
10. Monthly primary 12 2 24
attendance >= 85%
11. Middle school enrollment 1 50 50
12. Monthly middle school 12 5 60
attendance >= 85%
Source: World Bank

Table A.2: Household CCT Cash Transfer

Fixed cash transfer 200,000

Cash transfer per household with:

Child less than 6 years old 800,000

Pregnant or lactating mother 800,000

Child of primary school age (6-12) 400,000

Child of secondary school age 800,000

Minimum transfer per household: 600,000

Maximum transfer per household: 2,200,000

Source: World Bank, Government of Indonesia: Ministry of Social A�airs (Kemensos)
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Table A.3: Fertility Changes: Birth Spacing

Placement Participation
E�ect E�ect Hazard ratio
(1) (2) (3)

Treatment 130.1*** 236.6*** -0.629*
(13.44) (25.55) (0.379)

Observations 3,147 3,147 3,055
R-squared 0.191 0.155 -
Mean Dependent 499.11 515.33 -
Variable (days) (139.13) (133.54)

Notes: District FE included, all standard errors clustered at sub-district level. Placement

e�ect is the program e�ect on individuals living in sub-districts randomized into treatment.

Participation e�ect is the program e�ect on individuals who received the cash transfers.

Sub-district randomization is used as instrument for individual program participation. The

hazard ratio of pregnancy is estimated using a Cox model. Individual characteristics in-

clude education, husband's education, log per capita expenditure, age, and indicators for

home ownership and land ownership. Standard errors in parentheses * p<0.1, **p<0.05,

***p<0.01.
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Table A.4: Midwife Report: Changes in Delivery Fees

Fees Received from
Price for normal delivery Last 3 Deliveries

Income Public fees Private fees OLS Median regression
(1) (2) (3) (4) (5)

Panel A. Dual Practice Midwives
Treatment 452,025*** 8,937 31,512*** 13,849** 21,123***

(130,742) (13,121) (5,025) (6,092) (2,558)

Observations 2,163 1,660 2,066 4,917 4,917
R-squared 0.252 0.180 0.514 0.251 -
Mean Dependent 3,056,130 118,980 295,459 341,737 350,000
Variable (2,318,835) (146,132) (138,819) (163,546) -

Panel B. Panel midwives
Treatment 328,080** 10,082 32,244*** 5,823 15,407**

(154,529) (10,780) (4,900) (7,763) (5,476)

Observations 1,633 1,239 1,491 3,495 3,507
R-squared 0.267 0.245 0.630 0.287 -
Mean Dependent 3,056,130 118,980 295,459 341,737 350,000
Variable (2,318,835) (146,132) (138,819) (163,546) -

Notes: District FE included, all standard errors clustered at sub-district level. Treatment

indicator equals one when clinics, villages, or midwives are located in sub-districts random-

ized into treatment. Standard errors in parentheses * p<0.1, **p<0.05, ***p<0.01.
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Table A.6: Changes in Prenatal Care Provider

P(Doctors) P(Midwives) P(Traditional Attendants)
(1) (2) (3)

Panel A. Placement E�ect: Reduced Form of CCT Program in Village
Treatment -0.00196 0.0456*** -0.00506

(0.0123) (0.0135) (0.00722)

Observations 8,302 8,302 8,302
R-squared 0.174 0.119 0.068
Mean Dependent 0.203 0.735 0.045
Variable (0.402) (0.441) (0.207)

Panel B. Participation E�ect: IV E�ect of Program Participation
Ever Received CCT -0.00408 0.0950*** -0.0106

(0.0255) (0.0279) (0.0150)

Observations 8,302 8,302 8,302
R-Squared 0.174 0.119 0.067
Baseline Mean among 0.113 0.724 0.065
Program Participants (0.317) (0.447) (0.247)

Notes: District FE included, all standard errors clustered at sub-district level. The depen-

dent variables are the probability of at least one prenatal visit with a doctor, midwife, and

traditional attendant. Individual characteristics include education, husband's education,

log per capita expenditure, age, home ownership, and land ownership. Placement e�ect is

the program e�ect on individuals living in sub-districts randomized into treatment. Par-

ticipation e�ect is the program e�ect on individuals who received the cash transfers. Sub-

district randomization is used as instrument for individual program participation. Standard

errors in parentheses * p<0.1, **p<0.05, ***p<0.01.
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Table A.7: Changes in Prenatal Care Quality

Household Report Midwife Report
Placement e�ect Participation E�ect Public Practice Private Practice

OLS IV OLS OLS
(1) (2) (3) (4)

Panel A. Changes in the Probability of Complete Prenatal Check
Treatment 0.000264 0.000548 -0.00677 -0.00738

(0.00758) (0.0157) (0.00987) (0.0106)

Observations 8,302 8,302 1,396 1,396
R-squared 0.085 0.085 0.067 0.055
Baseline Mean 0.061 0.055 0.0201 0.0201

(0.240) (0.228) (0.140) (0.141)

Panel B. Changes in the Alternative Indicator
Treatment 0.0653*** 0.136*** -0.00828 -0.00455

(0.0150) (0.0313) (0.0251) (0.0259)

Observations 8,302 8,302 1,396 1,396
R-squared 0.152 0.151 0.112 0.105
Baseline Mean 0.248 0.174 0.213 0.194

(0.432) (0.381) (0.409) (0.396)

Notes: District �xed e�ects included in all speci�cations. 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 alternative indica-

tor excludes the external and internal pelvic examinations. Placement e�ect is the program

e�ect on individuals living in sub-districts randomized into treatment. Participation e�ect

is the program e�ect on individuals who received the cash transfers. Sub-district randomiza-

tion is used as instrument for individual program participation. Individual characteristics

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 A.8: Sub-District Clinic Report: Changes in the Number of Trained Atten-
dants by Proximity to Treatment

Doctors Midwives
(1) (2)

Treatment -0.00196 0.965**
(0.0934) (0.472)

Near Other Treated 0.177* 1.167**
Sub-District (0.0964) (0.521)
Near x Treatment -0.120 -0.672

(0.140) (0.610)

Observations 711 716
R-squared 0.374 0.437

Notes: District FE included, standard errors clustered at sub-district level. Treatment indi-

cator equals one when clinics, villages, or midwives are located in sub-districts randomized

into treatment. Near indicator takes the value one when there is a treated sub-district

within 3.5 miles, which corresponds to the median distance. Standard errors in parentheses

* p<0.1, **p<0.05, ***p<0.01.
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Table A.9: Baseline Heterogeneity

Delivery Fees Midwife Fees Prenatal Quality Index
(1) (2) (3)

< 20th percentile 181,779 245,055 -0.172
(416,992) (334,772) (1.045)

436 218 536
20-40th percentile 252,029 275,428 -0.035

(451,255) (360,830) (1.013)
485 279 583

40-60th percentile 263,022 322,536 0.061
(464,328) (467,553) (0.982)

446 263 536
60-80th percentile 339,830 287,100 0.128

(727,393) (333,274) (0.932)
450 268 566

> 80th percentile 469,831 418,092 0.014
(1,360,293) (346,578) (1.00)

436 259 593

Notes: Standard errors in parentheses. The sample in colums 3 and 4 is restricted to

households that reported using a midwife for delivery assistance at baseline. All prices

in 2007 Rupiah (1 USD ∼ Rp. 10,000). Quintiles based on log per capita consumption

expenditure. 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.

48



Table A.10: Price Changes by Per Capita Expenditure Level

Fees Paid to Fees Paid to Fees Paid
Delivery Fees Trained Attendant Doctors to Midwife

(1) (2) (3) (4)
Household CCT 21,643 17,412 71,746 49,091

(107,815) (109,219) (105,959) (65,247)
Quintile 1 -95,852*** -99,906*** -42,645** -18,855
(Poorest) (24,035) (24,400) (20,290) (12,336)
Quintile 2 -128,653*** -134,798*** -65,125*** -44,591***

(23,959) (24,453) (19,929) (12,355)
Quintile 3 -116,241*** -122,148*** -85,079*** -26,677***

(23,812) (23,967) (19,115) (10,029)
Quintile 4 -80,354*** -81,361*** -46,208** -25,477**

(28,953) (28,688) (23,055) (11,619)
Quintile 1 31,713 45,386 -53,025 1,066
x Treatment (109,989) (111,307) (107,699) (66,809)
Quintile 2 175,694 195,779 36,782 67,335
x Treatment (139,795) (141,758) (125,884) (84,414)
Quintile 3 -17,383 -7,068 -25,806 -35,283
x Treatment (116,081) (117,484) (112,425) (71,959)
Quintile 4 102,161 115,424 50,705 34,636
x Treatment (134,332) (138,998) (141,919) (81,102)

Observations 6,546 6,546 6,546 6,546
R-squared 0.138 0.139 0.066 0.150

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. All prices in 2007 Rupiah (1 USD ∼ Rp.

10,000). Quintiles based on log per capita consumption expenditure.
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Table A.11: Changes in Quality by Baseline per Capita Expenditure Level

Complete Alternative Prenatal
Quality Index Prenatal Check Check Indicator

(1) (2) (3)
Quality Change -0.136 -0.0288 -0.0168

(0.109) (0.0238) (0.0403)
Quintile 1 -0.0934** -0.0187* 0.00648
(Poorest) (0.0449) (0.0106) (0.0203)
Quintile 2 -0.0471 -0.00928 0.0207

(0.0428) (0.0105) (0.0204)
Quintile 3 0.0848* -0.00303 0.0179

(0.0451) (0.0104) (0.0187)
Quintile 4 0.0458 -0.00179 0.0211

(0.0444) (0.0108) (0.0200)
Quintile 1 0.309** 0.0337 0.102**
x Treatment (0.125) (0.0264) (0.0467)
Quintile 2 0.254** 0.0321 0.0800
x Treatment (0.129) (0.0275) (0.0504)
Quintile 3 0.210* 0.0349 0.103**
x Treatment (0.119) (0.0287) (0.0499)
Quintile 4 0.0894 0.0231 0.0472
x Treatment (0.136) (0.0289) (0.0540)

Observations 8,302 8,302 8,302
R-squared 0.161 0.076 0.132

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 A.12: Heterogeneous Changes in Health Outcomes

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

(1) (2) (3)
Panel A. Placement E�ect: Reduced Form of CCT Program in Village
Treatment -0.0001 -60.86 0.0652***

(0.0051) (37.77) (0.0179)
High baseline -0.0032 -8.335 0.0085
quality (0.0029) (11.83) -0.0061
Treatment x High 0.0104 118.9** -0.0889***
baseline quality (0.0081) (50.60) (0.0240)

Observations 8,302 4,987 4,987
R-Squared 0.044 0.087 0.062
Baseline Dependent 0.011 3180.76 0.077
Variable (0.106) (552.39) (0.266)

Panel B. Participation E�ect: IV E�ect of Program Participation
Ever Received CCT -0.0003 -134.9 0.145***

(0.0099) (82.04) (0.039)
High baseline -0.0031 -5.598 0.0055
quality (0.0028) (11.65) (0.0061)
Treatment x High 0.0104 115.2** -0.0852***
baseline quality (0.0075) (48.94) (0.0235)

Observations 8,302 4,987 4,987
R-Squared 0.044 0.084 0.049
Baseline Mean among 0.031 3200.00 0.061
Program Participants (0.173) (628.78) (0.241)

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. Placement e�ect is the program e�ect on individuals living in sub-districts randomized

into treatment. Participation e�ect is the program e�ect on individuals who received the

cash transfers. 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.
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Table A.13: Reduced Form E�ects in Java and o�-Java

Panel A. Household Report
Fees paid Quality
to Midwife

Java o�-Java Java o�-Java
(1) (2) (3) (4)

Treatment 54,252*** 67,390*** 0.080** 0.106
(18,268) (20,874) (0.037) (0.073)

Observations 4,444 2,102 5,659 2,643
Baseline Mean 212,865 85,720 0.078 -0.194

Panel B. Midwife Report
Private fees Private Quality

Java o�-Java Java o�-Java
(1) (2) (3) (4)

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

Notes: District FE included, all standard errors clustered at sub-district level. The prenatal

quality index is constructed using principal component analysis, which includes the mea-

surement of mother's weight, height, blood pressure, fundal height, fetal heartbeat, blood

test, internal examination, the number of tetanus toxoid vaccinations received, informa-

tion on pregnancy complications, and an indicator for receiving any iron pills. 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.
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Table A.14: Community CCT: Heterogeneous Changes in Health Outcomes

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

(1) (2) (3)

Treatment -0.00117 0.0235* -45.61
(0.00477) (0.0140) (31.01)

High baseline -0.000661 0.00918 -24.82
quality (0.00288) (0.00909) (19.83)
Treatment x High -0.00135 -0.0358** 55.93*
baseline quality (0.00453) (0.0144) (33.51)

Observations 12,532 7,859 7,859
Baseline Dependent 0.0147 0.078 3,157
Variable (0.1206) (0.269) (589.19)

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. Placement e�ect is the program e�ect on individuals living in sub-districts randomized

into treatment. Participation e�ect is the program e�ect on individuals who received the

cash transfers. 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.
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B Theoretical Framework

To capture the structure of dual practice among midwives in Indonesia, this paper

extends earlier work by Bir and Eggleston (2003) and Gruber and Owings (1996)

and Bir and Eggleston (2003). Providers receive a salary for their public practice,

and dual practice providers in�uence demand for private practice, qv, by setting

their private price pv and level of inducement, I (McGuire and Pauly, 1991; Gruber

and Owings, 1996; McGuire, 2000). I represents 'supplier-induced demand', where

providers refer public patients to their own private practice. Total inducement during

public practice is given by:

I = Ti

where T is time spent in public practice, and i is the level of inducement per hour.

Total demand, Q, is the sum of public demand, qp, and private demand qv. Private

demand is assumed to be linear:

qv(pv, I) = q0v − pv + d(I)

where pv is private price, induced demand d is increasing and strictly concave in total

inducement e�ort:d′ > 0, d′′ < 0. Similarly, public demand is assumed to be linear:

qp(I) = q0p − pp − d(I)

where pp is public price, which is assumed to be �xed36. Following Bir and Eggleston

(2003), providers derive utility from income, Y , and leisure, L, and they experience

a utility loss from inducement, I. Providers maximize their utility by choosing time

36Guidelines for public fees are determined by the government. Delivery fees for public service
as reported by sub-district clinics and midwives did not change for the CCT program.
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in public practice T , price charged for private practice pv, and inducement e�ort, i.

Utility is strictly increasing in income, Y and leisure, L: UY > 0, UY Y < 0;UL >

0, ULL < 0, while inducement reduces utility from the costs of inducement e�ort and

'guilty conscience': UI < 0, UII < 0.

max
T,pv,i

U(Y, L, I)

subject to the following constraints:

Y = S(T ) + qv(pv, I)[pv − av] + qp(I)[pp − ap]

L = 24− T − tqv(pv, I)

I = Ti

where av is the marginal cost of private practice, and ap is the marginal cost

of public practice, and pv ≥ pp. S is providers' public salary, a weakly increasing

function in T . t is the time spent per private patient. Assuming separable utility,

the �rst order condition for time spent in public practice is:

UY (S
′
(T ) +

dqv
dI

i(pv − av)−
dqp
dI

i(pp − ap)) = UL(1 + t
dqv
dI

i)− UIi (1)

The left-hand side of equation 1 is the marginal bene�t of time in public practice,

while the right-hand side is the marginal cost in terms of foregone leisure and disu-

tility from inducing private demand during public practice. Dual-practice providers

choose T ∗below the government's level, thus limiting access and lowering quality.

Similarly, the �rst order condition for private price is the trade-o� between the

bene�t from raising private revenue per patient, p∗, and more leisure (from lower

demand), and the cost from lower private revenue on the right hand side below:

UY qv(pv, I)− UL
dqv
dpv

t = UY
dqv
dpv

(pv − av) (2)

Providers will induce private demand up to the point where the marginal bene�t

of inducement from increased private practice revenue and lower public revenue is
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equal to the marginal cost of less leisure and disutility from inducement as shown

below:

UY (
dqv
dI

(pv − av)−
dqp
dI

(pp − ap)) = UL
dqv
dI

t− UI (3)

The CCT program generates an exogenous increase in demand, which may come

from increasing q0p or q0v. Following Bir and Eggleston (2003), two of the three

choice variables are �xed. In this case, T ∗and i∗ are assumed to be �xed. The e�ect

of an exogenous increase in public demand, q0p or private demand, qov, on private

price (pv) is given by totally di�erentiating equations 3 and 2:

dpv
dq0p

=
−UY Y (pp − ap)(ULL(qv + (pp − ap))t

2 − UY ((pv − av)− (pp − ap)))

UY (UY Y κ− UY ) + ULLUY Y qv(qv + (pp − ap))t2
(4)

where κ = qv[(pp − ap) − 2(pv − av)] − (pp − ap)(pv − av) < 0. The numerator

is negative37, but the denominator is ambiguous, so the e�ect of increasing public

demand on private price, dpv
dq0p

, is ambiguous. dpv
dq0p

> 0 if the denominator is negative,

ie. UYUY Y κ + ULLUY Y qv(qv + (pp − ap))t
2 < U2

Y , which occurs when U2
Y

UY Y
< UY κ +

ULLqv(qv + (pp − ap))t
2 < 0. Similarly,

dpv
dq0v

=
−UY ((pv − av)− (pp − ap)) + ULL(qv + (pp − ap))t

2

UY ((pv − av)− (pp − ap))− (UY + ULLt2)(qv + (pp − ap))
(5)

is ambiguous. The numerator is negative38, but the denominator is ambiguous.

dpv
dq0v

> 0 if the denominator is negative, ie. UY [(pv − av) − (pp − ap) − (qv + (pp −

ap)] < ULLt
2(qv + (pp − ap)) < 0. The denominator in equation 5 is negative when

UY

UY +ULLt2
< qv+(pp−ap)

(pv−av)−(pp−ap) .

37Assuming private practice is more pro�table than public practice, pv − av ≥ pp − ap .
38See footnote 37.
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