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ABSTRACT
This paper exploits the geographic expansion of performance-based financing (PBF) in Cambodia over a decade to estimate
its effect on the utilization of maternal and child health services. PBF is estimated to raise the proportion of births occurring
in incentivized public health facilities by 7.5 percentage points (25%). A substantial part of this effect arises from switching
the location of institutional births from private to public facilities; there is no significant impact on deliveries supervised by a
skilled birth attendant, nor is there any significant effect on neonatal mortality, antenatal care and vaccination rates. The im-
pact on births in public facilities is much greater if PBF is accompanied by maternity vouchers that cover user fees, but there
is no significant effect among the poorest women. Heterogeneous effects across schemes differing in design suggest that
maintaining management authority within a health district while giving explicit service targets to facilities is more effective
in raising utilization than contracting management to a non-governmental organization while denying it full autonomy and
leaving financial penalties vague. Copyright © 2015 John Wiley & Sons, Ltd.
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1. INTRODUCTION

Performance-based financing (PBF) is increasingly deployed in low-income and middle-income countries with
the aim of raising the quantity and quality of health care delivered. As the name suggests, PBF involves paying
providers, at least partially, on the basis of what they deliver, rather than allocating budgets in relation to his-
toric costs or inputs. It offers incentives intended to redress the underperformance, notably high worker absen-
teeism, frequently observed in poorly funded public health systems that lack accountability (Meesen et al.,
2011; Gertler and Vermeersch, 2012). It is spreading rapidly, particularly in sub-Saharan Africa, where more
than 30 countries have linked or are linking the payment of healthcare providers to their performance, mostly
in relation to delivery of maternal and child health care (Fritsche et al., 2014).

While there is considerable enthusiasm for the policy, particularly among donor agencies, there is rela-
tively little evidence on its effectiveness in low-resource settings (Soeters, 2011; Witter et al., 2012). Evi-
dence is particularly lacking on the effects of alternative designs of PBF contracting arrangements and
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incentive structures, and on its distributional effects. Given the complexity and scale of PBF interventions,
this evidence is difficult to obtain through experimental studies. The largest and most carefully designed ran-
domized experiment of PBF in a low-resource setting, which was carried out in Rwanda, indicated that PBF
increased the number of institutional deliveries by 24%, but had no effect on antenatal care and immuniza-
tion rates (Basinga et al., 2011). Evaluation of a randomized pilot in Cambodia also found significant and
large effects on some, but not all, incentivized outcomes (Bhushan et al., 2007). However, the internal va-
lidity of both of these experiments was somewhat compromised by the initial randomized allocation of dis-
tricts to treatment and control groups not being fully maintained. External validity can be threatened by the
evaluation adding an additional layer of performance monitoring that may influence providers’ behaviour.
Experiments cannot provide evidence of the effect of PBF when it is extended beyond selected sites without
adherence to study protocols. This paper adds to the evidence base on the impact of PBF in low-resource
settings (Witter et al, 2012) by evaluating the impact of operational, as opposed to experimental,
programmes implemented over a decade across Cambodia.

Cambodia was the first low-income country to experiment with PBF of public health care. Since
1999, a variety of programmes have contracted the management of district health authorities to non-
governmental organizations (NGOs), made the funding of districts and facilities contingent on perfor-
mance targets or directly linked revenues to services delivered. These arrangements are intended to
increase healthcare provision, particularly of maternal and child health services, either by incentivizing
health authority managers to exert effort in ensuring that care is delivered, for example by monitoring
that facilities are open, staffed and stocked, or by giving financial incentives directly to providers to de-
liver care. There is variation in the strength of the incentives offered. Some districts are given a perfor-
mance target with little credible threat of punishment for failure to meet it. The impact of such a scheme
is expected to be weaker than another that pays providers for each service delivered. We exploit varia-
tion in the timing of the introduction across districts of PBF schemes that differ in the nature of the
contracting, the placement of management authority and the explicitness with which finance is tied to
performance to identify and compare their effects on the delivery of maternal and child health care.

There have been substantial improvements in indicators of population health and health service utilization in
Cambodia since 2000 (National Institute of Statistics, Directorate General for Health, ICF Macro, 2011). PBF
may have contributed to these gains, but so too could a multitude of economic, social and health system devel-
opments. We identify the effect of PBF by comparing changes in rates of utilization of maternal and child
health care in districts in which the financing instrument is introduced with changes occurring in districts that
remain without it. We control for the introduction of demand-side schemes and test robustness both to
restricting the control districts to those most similar to the treated with respect to pre-treatment trends in the
outcomes and to weighting the controls according to their degree of similarity. For the initial phase of PBF im-
plementation, we are able to conduct the difference-in-differences analysis on treatment and control districts
that were randomly assigned in a pilot experiment.

By increasing the reliance of facilities on revenue derived from user fees, it is feared that PBF may weaken
the incentives for poorer patients to seek care and exacerbate inequity (Bonfrer, Soeters et al., 2014). We ex-
amine the legitimacy of this concern not only by allowing for heterogeneous effects on utilization by poverty
but also by testing whether the effect is greater when PBF operates alongside vouchers that eliminate user fees
for the incentivized maternal health services.

We estimate that any type of PBF introduced between 1999 and 2010 raised the proportion of births occur-
ring in a public facility by 7.5 percentage points (pp) (25%). For the other two incentivized outcomes examined
– antenatal care and infant vaccinations – the point estimates of the effects are positive but not significant. Con-
sistent with the effectiveness of PBF being constrained by the capacity of patients to pay for incentivized ser-
vices, the effect on public facility births is smaller for the poorest women and is greatly reduced when PBF is
not accompanied by vouchers that cover user fees.

The impact on the rate of institutional deliveries is considerably smaller than that on births in public clinics,
indicating substantial switching from private to the incentivized public facilities with no significant impact on
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deliveries supervised by a skilled birth attendant. Possibly because of this, but perhaps also because of a lack of
equipment and personnel that can save life in the case of a complicated birth, we find no significant effect on
neonatal mortality. This is consistent with evidence that PBF in Rwanda raised institutional deliveries, but this
did not help reduce neonatal mortality (Chari and Okeke, 2014).

Comparison of the effects of different PBF schemes on the rate of public facility births suggests that
contracting the management of a health district to an NGO works better when the latter is given more autonomy
to manage. Maintaining management within the public sector while specifying service targets for facilities is
found to be more effective than contracting management to an NGO, but giving it limited managerial autonomy
and only vague financial incentives.

2. PERFORMANCE-BASED FINANCING IN CAMBODIA

The trauma and devastation wrought by the Khmer Rouge and years of war left Cambodia with untold need for
medical care and no healthcare system to speak of (Fujita et al., 2013). The scale of this imbalance created the
impetus for contracting the provision of district health services to NGOs. Different forms of contracting at the
Operational District (OD) level have been adopted over the years (Table I), but they share a common charac-
teristic of making funds received contingent, with varying degrees of clarity, on performance in the delivery of
defined services. Over time, reliance on NGOs to manage the delivery of health care in Cambodia has been
reduced, as the capacity of the health system has strengthened.

Table I. Description of PBF schemes in the 1999–2010 period

Scheme Acronymn Period
# ODs
to 2010

OD management
responsibility OD incentives

Facility and staff
incentives

PBF pilot Pilot-OUT 1999–2003 2 NGO Fixed price contract
with progress
payments
contingent on
performance
against service
targets

Level and nature of
incentive payments
at discretion of NGO
contractor

Pilot-IN 3 NGO within MoH
employment and
procurement rules

PBF
extension

IN 2004–2008 11 As for Pilot-IN As for Pilot NGO contractor
obliged to implement
performance
management but
given discretion in
level and nature of
incentive payments

Internal 2005-2010 8 MoH with NGO
advisors

Performance contract
with MoH specifying
targets but w/o
incentive payments

Bonuses for reaching
targets and abstention
from illegitimate
practices, plus fee-
per-case

GAVI-HSS 2007–present 10 MoH (PBF
implemented
directly at facility
not through OD)

None Payment per unit of
service delivered

PBF
consolidation

SOA 2009–present 22 SOA - semi-
autonomous
within MoH

Performance contract
with MoH with
incentive payments

Facility enters
performance contract
with SOA with
incentive payments

OD, Operational District; NGO, non-governmental organization; MoH, Ministry of Health; OUT, contracting out; IN, contracting in; SOA,
Special Operating Agencies; GAVI-HSS, Global Alliance for Vaccination and Immunization Health Systems Strengthening; PBF,
performance-based financing.
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2.1. Performance-based financing pilot, 1999–2003

Between 1999 and 2003, there was a pilot experiment of contracting the management of health districts to
NGOs.1 Eight out of 12 potentially eligible ODs in three provinces were randomly selected for implemen-
tation of contracting, and the remaining four were used as controls. Since the tenders received in three of
the treatment ODs were considered technically incomplete or too expensive, contracting was introduced in
only five ODs (Bhushan et al., 2007). In each OD, an international NGO was contracted to manage the de-
livery of basic preventive care through health centres and of basic curative care at the referral hospital. Two
versions of contracting that differed in the degree of management responsibility acceded to NGOs were tried.
One model, which we will label Pilot-OUT, implemented in two ODs, gave the NGO full autonomy to hire
and fire staff on conditions of employment defined by the contractor and to procure medicines and supplies.
Most staff were Ministry of Health employees who could be assigned to another OD if their conduct was
considered unsatisfactory. The less radical scheme, which we will refer to as Pilot-IN, did not grant the
NGO the right to hire and fire, and required that it operate within Ministry rules on terms of employment
and use standard procurement channels.

In both varieties of contracting, the contract between the Ministry of Health and the NGO stated a fixed
price, with progress payments being contingent on performance towards the realization of targets specified
for delivery of mainly maternal and child services. In the Pilot-OUT model, the contractor was free to set in-
centive payments for facilities and staff as it liked. Under Pilot-IN, employees were supposed to be paid a stan-
dard Ministry salary. Because of staff resistance, this proved impossible to implement. All three Pilot-IN ODs
used supplementary funding to make additional payments to staff.

An unpublished evaluation of the pilot finds a positive point estimate of the effect of any form of contracting
(IN or OUT) for all but one of the targeted outcomes and a significant (5%) average effect size (Bhushan et al.,
2007). The effect size is slightly larger for the Pilot-OUTmodel, but the null of equal effects is not rejected. The
improvements in service delivery cannot be attributed solely to response to PBF incentives because treatment
and control ODs differed not only in the structure of financing but also in the levels. The Pilot-OUT ODs re-
ceived 142–178% more funding per head than the control ODs (Loevinsohn and Harding, 2005; Bhushan
et al., 2007). The Pilot-IN ODs received 52–90% more.

2.2. Performance-based financing extension, 2004–2008

Despite initial claims that the Pilot-OUT model was more effective (Keller and Schwartz, 2001; Soeters
and Griffiths, 2003; Loevinsohn and Harding, 2005), the greater burden it imposed on the public purse,
plus an unwillingness on the part of the Ministry of Health to devolve service delivery entirely to inter-
national NGOs, resulted in the adoption of a version closer to the Pilot-IN model in four of the five
treatment ODs included in the pilot, plus seven others. In this extended programme, which ran from
2004 to 2008 and we will refer to as the IN model, OD staff were seconded to the NGO contractor
but remained civil servants. They could not be fired, but if performing poorly could be referred to the
provincial health department, although this agency had no financial incentive to penalize recalcitrants
(Ministry of Health Cambodia, 2006; Braye, 2007). Although subject to constraints of working within
the Ministry of Health administration and procurement rules, the NGO contractor was obliged to imple-
ment performance management and could make incentive payments to facilities and/or staff at its own
discretion.2 It was intended that the share of staff income derived from user fees would increase over

1Contracting was initiated by the Swiss Red Cross at a single provincial hospital in 1997, leading to a scheme referred to as the New Deal in
two rural ODs. Because this scheme did not link payments to specific services and only a few observations in our data were exposed to it,
we do not include it in the definition of PBF.

2There was a great deal of heterogeneity across ODs in the incentive structures implemented. Incentive payments were made at three levels
within each OD – the OD administration office, the referral hospital and health centres. Each contract specified the maximum incentive
payment at the respective level, the scoring method to ascertain attainment of targets and the proportion of user fee revenue to be paid
to staff (Braye, 2007).
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time in order that incentive payments could be gradually withdrawn. Given this plan, there was a policy
to encourage the location of funded user fee waiver schemes – so-called Health Equity Funds (Flores
et al., 2013) – in the contracting ODs in order to protect the poor from the burden of user fees and
to provide a source of revenue. As with the pilot, the contracting ODs were more generously financed.3

From 2005 up to 2009, bilateral aid from the Belgian Technical Cooperation supported another form of PBF
in eight ODs. Unlike the IN model, this scheme did not devolve management of the OD to an NGO. The prov-
ince health department, OD administration office, referral hospitals and health centres were all managed through
performance contracts within the Ministry of Health. These contracts specified targets at all levels, but offered
incentive payments only at the facility level. We refer to this as internal contracting.

Besides the location of management responsibility, an important difference between the two PBF
models in this period is that internal contracting did not promise a capitation payment contingent on per-
formance targets being met. Rather, facilities were offered bonuses for reaching targets, were paid a fee
per case for certain procedures and were paid a further bonus if illegitimate practices, such as staff tak-
ing informal payments or not being present at facilities, were avoided (Annear et al., 2008). The incen-
tives were thus structured in the form of additional payments that could be earned, as opposed to the IN
model’s threat not to pay a promised amount.

Since 2007, ten ODs have received funding from the Global Alliance for Vaccines and Immunization Health
System Strengthening (GAVI-HSS) programme. This includes incentive payments for the delivery of five ma-
ternal and child preventive care services, including vaccinations and antenatal care (Pearson and Pun, 2009).
Unlike the contracting approaches described earlier, this scheme offers fee-for-service payments to facilities,
rather than finance linked in some way to performance targets. In terms of per capita funding, it is much less
substantial than the other schemes.

At the end of 2007, the government introduced the nationwide Midwife Incentive Scheme that pays mid-
wives $10 (15) for each live birth they attended at a referral hospital (health centre), on top of any fee charged
to the patient (Liljestrand and Sambath, 2012).

2.3. Performance-based financing consolidation, since 2009

The internal contracting model has proven to be the forerunner of the entirely publicly managed system that in-
creasingly operates through the use of performance-based contracts to pass down responsibilities and incentives
for service delivery to lower levels of the health system. The 22 ODs that have become Special Operating Agen-
cies since 2009 have semi-autonomous status within the public sector. They are given discretion to manage re-
sources as considered best towards the realization of performance targets agreed with a higher level within the
public administration. We do not evaluate the effects of this specific form of internal contracting separately be-
cause of the very limited exposure to it within the estimation period (up to 2010).

The main characteristics of the various schemes are summarized in Table I. The spread of
performance-based financing in Cambodia across ODs and over time is summarized in Table AI in
Supporting Information. Of the 77 ODs in the country, 45 had no experience of PBF by 2010. There
is clear path dependence among the 32 ODs exposed to PBF; once some form of PBF is introduced,
it is generally followed by another.

3. DATA

We use data from the Cambodian Demographic and Health Survey (CDHS) fielded in 2000, 2005 and 2010.
Each of the three cross-section surveys interviews a nationally representative sample of women of reproductive

3Per capita, public health expenditure in the 11 contracting ODs averaged $7.30 compared with a national average of $4.11 (Braye, 2007).
Administration costs were high. On average, they were estimated to be one-third of total spending in the contracting districts (Ministry of
Health Cambodia, 2006).
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age. Women are asked about their pregnancies and birth-related healthcare use in the 5 years preceding each
survey. Combining these data gives us information on maternal and child healthcare use for 80 004 births in
the 1995–2010 period.

The main performance-based financing programmes implemented in Cambodia since 1999 have consis-
tently specified performance targets for indicators of the following: (i) child vaccination; (ii) antenatal
care (at least two visits); (iii) delivery in a public facility; and (iv) birth-spacing use.4 While all four in-
dicators are consistently measured in all three of the cross-section surveys, utilization of birth-spacing
methods can only be identified at the time of interview, and not with respect to the starting date of
any PBF scheme operating in the OD in which the women are located. This indicator is therefore not
included in the analyses. The GAVI-HSS scheme makes payments for vaccinations and antenatal care,
but not for deliveries in facilities.

Full vaccination is defined by an indicator that equals one if a child, aged between 12 and 24 months
at the time of the survey, is fully vaccinated (BCG, OPV3, DPV3 and measles). The indicator for ante-
natal care is equal to one if the mother had at least two antenatal visits during the most recent preg-
nancy. The third outcome indicates whether each child the woman has given birth to in the previous
5 years was born in a public health facility. To check whether there is any crowd-out of births in private
facilities, we also examine the impact on births in any facility.

We identify the effects by examining service utilization in relation to whether there was a PBF
scheme in operation in the OD in which the mother or child was located at the time of pregnancy or
birth, depending on the specific outcome. The OD in which each mother/child is located is not coded
in the data. We identify it from the Global Positioning System codes that are given for the sample clus-
ters. These codes are purposefully slightly offset to protect confidentiality. This makes it impossible to
match 231 communities mainly in the 2005 and 2010 surveys, which represent 14.1% of the total num-
ber of communities surveyed over the 3 years. In 2005 and 2010, these clusters are mainly located in the
region of the capital city, Phnom Penh, which causes the sample of unmatched births (13% of the total5)
to be somewhat better-off and more urban than the estimation sample. No other important differences in
covariates exist between the matched and unmatched sample.

Figure 1 shows steep upward trends in the rates of utilization of all three incentivized services both in the ODs
in which some form of PBF was introduced by 2010 and in those that remained without any PBF. The overall
increase in the use of maternal and child health care reflects the very low baseline and is likely the result of strong
economic growth, strengthening of the public health system and interventions aimed at removing user fees for
the poorest. Prior to the introduction of the first PBF schemes in 1999, utilization rates are approximately flat
for all three indicators, and there is no obvious difference between the two groups of ODs. After 2000, rates be-
gin to increase rapidly. For the vaccination rate and antenatal care, there are no obvious differential trends be-
tween the ODs that obtain PBF sometime in the period and those that do not. From 2004, when the largest
expansion of PBF schemes took place, the rate of delivery in public facilities appears to rise more rapidly in
the ODs that experience PBF. Separate figures for the PBF pilot and extension phases suggest that especially
the PBF pilot schemes may have been effective in increasing the rate of institutional deliveries (see Supporting
Information).

4. EMPIRICAL STRATEGY

4.1. Effect of any form of performance-based financing

We identify the effect of PBF by comparing changes in utilization rates when PBF is implemented in a
district with changes occurring in the same time period in districts that remain without PBF. Identifica-
tion relies on the common trends assumption that if PBF had not been introduced in what will be

4Note that most schemes had a much longer list of incentivized outcomes. These are the ones common to all schemes.
5The unmatched births represent 1% of the CDHS 2000, 25% of CDHS 2005 and 13% of CDHS 2010 sample.
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referred to as treated ODs, then the outcome would have changed in those ODs in the same way as it is
observed to have changed in the ODs that remain without PBF. Given the non-random allocation of PBF
schemes across ODs, it is important to weaken this assumption by controlling for time-varying observ-
able factors that may have generated differential trends across the two groups of ODs. In particular,
the policy of favouring the location of fee waiver schemes in ODs with contracting could result in
the PBF effect being confounded by that of the fee waiver if there was no control for the latter.6 Ma-
ternity care vouchers that can be used to obtain antenatal care and to deliver in a public facility without
incurring user fees have been shown to impact positively on utilization (Van de Poel et al., 2014).

Figure 1. Trends in proportions utilizing incentivized services, 1996–2010

6Donor sponsored Health Equity Funds are disproportionately concentrated in ODs with PBF. But the government-funded fee waiver
scheme (SUBO) is almost entirely located in ODs without PBF. As a result, ODs with and without PBF differ little in their exposure to
some form of fee waiver scheme. Of the 32 ODs in which PBF is introduced, 25 have a Health Equity Fund at some time and 1 has
the government scheme. Of the 45 ODs without PBF, 17 have an equity fund and 10 have the government scheme.
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Potentially, they relax the demand-side constraint on the response to the provider incentives offered by
PBF.

We estimate the following difference-in-differences linear probability model for each outcome:

yidt ¼ βPBFdt þ XidtΩþ λ1Voucherdt þ λ2HEFdt þ λ3SUBOdt þ ODd þ τt þεidt (1)

where yidt is an indicator of whether a service (in turn, vaccination, antenatal care or delivery in a public facility)
is utilized for the child/birth/pregnancy i in OD d and month t.7 PBFdt is 1 if a PBF scheme that ties financial
incentives to provision of the particular service is in operation in OD d at time t. For antenatal care, this indi-
cator is turned on if PBF was in operation 9 months before the birth. For delivery in a public facility and vac-
cination, it is 1 if PBF is operating at the time of birth.8 The vector Xidt contains child, mother and household
characteristics (Table II).9 Voucherdt,HEFdt and SUBOdt indicate operation of a maternity voucher scheme, a

Table II. Means of covariates at baseline and test of equality of change in mean across treated and control ODs

Baseline: 1998 Change:
1998–2010 Test:
Δtreated =Δcontrol

p-value
ODs in which PBF introduced

by 2010 (Treated)
ODs remaining without

PBF (Control)
Test: treated = control

p-value

birth interval< 24 months 0.194 0.189 0.796 0.294
First born 0.184 0.169 0.456 0.186
> = 4th born 0.333 0.345 0.604 0.067
Mother’s age at
birth< 20 years

0.115 0.083 0.033 0.285

20 ≤mother’s age at
birth <35

0.677 0.712 0.146 0.741

Mother’s age
at marriage

19.005 19.414 0.032 0.535

Age of the household
head

37.903 38.044 0.813 0.090

Household head is male 0.877 0.840 0.035 0.556
Mother has primary
education

0.470 0.539 0.006 0.471

Mother has secondary
education

0.097 0.124 0.090 0.299

Wealth index
<20th quantile 0.336 0.279 0.021 0.175
20–39th quantile 0.225 0.279 0.021 0.026
40–59th quantile 0.189 0.168 0.300 0.001
60–79th quantile 0.148 0.158 0.595 0.314

urban 0.162 0.128 0.059 0.568

PBF, performance-based financing; OD, Operational Districts.
All covariates are dummy variables apart from mother’s age at marriage and age of head of household. First two columns give the means
for the respective groups in 1998 before the introduction of any PBF. Third column gives the p-value from a t-test that the mean of each
covariate is equal across the Treatment and Control ODs in 1998. Fourth column gives the p-value from a t-test of the null that the change
in the mean between 1998 and 2010 is the same across treated and control ODs. This involved restricting the data to births in 1998 and 2010
and regressing each covariate on a treatment indicator, a year indicator and an interaction between the two, and testing whether the coef-
ficient on the latter is zero.

7In addition to the standard arguments commonly made for using least squares with binary outcomes (Angrist and Pischke, 2009), we have
two reasons to prefer ordinary least squares in this application. First, the assumption required to identify the effect with a nonlinear esti-
mator differs from the common trends in outcomes assumption required with least squares (Puhani, 2012). We assess the plausibility of the
latter in Section 4.3 and find no strong reason to doubt it. Related, the means of the binary outcomes are far from the upper bound of 100%
participation. Second, least squares allows us to test for heterogeneous effects explicitly through interactions between treatment and covar-
iates. With a nonlinear estimator, the effect would be heterogeneous by default.

8For this outcome, the PBF indicator is not switched on if the scheme operating is the GAVI-HSS programme because this did not pay fees
for deliveries in facilities.

9While most household characteristics are measured at the time of the survey, we assume they reflect household living conditions at the time
of birth/pregnancy. Given this assumption and to avoid clutter, we do not make explicit in equation 1 that some of the covariates are mea-
sured at a different time from the outcome and treatment.
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Health Equity Fund and the government fee waiver scheme, respectively. ODd and τt represent fixed OD and
time (month) effects, respectively.

Model (1) imposes homogeneity in the effect of PBF across covariates. There are reasons to doubt this. Be-
cause public health services are more heavily utilized by the poorest, the impact on this group may be anticipated
to be greater. On the other hand, the PBF schemes encouraged facilities to generate user fee revenue to finance
incentive payments to staff. In the absence of effective fee waivers, this may have raised the price of services and
discouraged utilization, particularly by the poorest patients. Where there are fee waivers provided by vouchers
for antenatal care and institutional delivery, the impact of PBF would be anticipated to be greater.10 Geographic
variation in access to public health services may constrain the extent to which even incentivized providers can
influence utilization rates. These hypotheses lead us to estimate the following extended model,

yidt ¼ δPBFdt þ γ1PBFdt�Voucherdt þ γ2PBFdt�Pooridt þ γ3PBFdt�Urbandt þ θ1Voucherdt þ θ2HEFdt

þ θ3SUBOdt þ XidtΨþ ODdt þ τt þ uidt (2)

where Pooridt indicates that the household has a wealth score that places it within the poorest 40 percent of the
cross-section11 and Urbanidt is 1 if the household is resident in an urban location.

Under the common trends assumption, the least squares estimate of δ gives the average effect of PBF on
non-poor, rural observations located in ODs in which there is no maternity voucher scheme operating alongside
PBF. The average effect on the treated is given by averaging the partial effect of PBF across all observations
located in ODs in which PBF operates. This involves combining the estimate of δ with estimates of the
(weighted) coefficients on the interaction terms. The standard error is estimated by the delta method with ad-
justment made for clustering at the OD level. The average effect on a sub-group, for example the poor, is given
by averaging the partial effect of PBF across all observations in that sub-group that are exposed to PBF. A t-test
of the null of no interaction between the treatment and group indicator, for example γ1 = 0, is given.

Note that if model (2) is correct, then the estimate of β obtained from model (1) is not consistent for the
weighted average treatment effect across groups. For this reason, we focus on the average effect estimated from
model (2), or a restricted version of this model that drops insignificant interactions.

4.2. Heterogeneous effects by type of performance-based financing

To estimate the effects of different PBF schemes, we break the analysis into sub-periods within which various
programmes operated simultaneously. First, we limit the sample to births in the 1996–2003 period using data
from the 2000 and 2005 surveys. We estimate model (1), but with two treatment indicators to identify OD-time
periods in which the two pilot schemes (Pilot-IN and Pilot-OUT) operated. Because of the limited number of
districts (five) that were exposed to PBF in this period, we do not allow for any heterogeneity in the effects
by poverty status and urban/rural location.12

Second, we estimate the effect of the IN and of the internal contracting schemes that were introduced be-
tween 2004 and 2006 by restricting the sample to births in the 2000–2008 period using data from all three
cross-sections. We drop observations in ODs that had been exposed to contracting in the pilot phase in order
to identify the effect of the introduction of each PBF programme relative to a baseline in which financing
was not tied to performance targets. This leaves us with data from seven ODs in which the IN model was in-
troduced for the first time, and from another seven in which internal contracting was introduced. Model (1)
is estimated, but with a treatment indicator for each of the two contracting schemes.13 In a model similar to

10The PBF effect is not expected to vary with the Health Equity Fund and SUBO fee waiver schemes as, during the estimation period, these
mainly operated at hospitals, not health centres where most of the antenatal care and deliveries take place.

11The wealth score is constructed on the pooled data from a principal component analysis of a set of household assets and dwelling char-
acteristics (Filmer and Pritchett, 2001).

12There were no maternity voucher schemes in operation during this period, nor did the government fee waiver scheme exist.
13We control in this model for the operation of the GAVI-HSS scheme, but do not report the coefficient on the indicator because the ob-
servation period after the introduction this scheme is too short to reliably estimate its effect.
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(2), an indicator of each scheme is interacted with the poverty and urban indicators, and the effect of internal
contracting is allowed to differ depending on whether a voucher scheme is in operation. The IN programme
never operated alongside vouchers.

4.3. Assessment and weakening of common trends assumption

The means of the covariates in 1998, before the introduction of PBF anywhere, are given in Table II
both for ODs in which PBF was introduced by 2010, which are loosely referred to as treated, and for
those remaining without PBF until 2010 (control). For the most part, the two groups are very similar
with respect to these characteristics at baseline. Women in districts that eventually receive PBF initially
had lower education and were more likely to become pregnant as teenagers. However, the change in the
means of these characteristics between 1998 and 2010 does not differ between the treated and control
ODs. At baseline, children born in the ODs that eventually obtain PBF are more likely to be among
the very poorest. The change in the proportion in the second and third poorest groups does differ be-
tween the treatment and control groups. The only other covariate that displays differential trends across
the two groups is a birth order above three and the age of the head of household. On the whole, with
respect to observables, the groups do not differ markedly at baseline and they do not experience grossly
disparate changes over time.

To further gauge the plausibility of the common trends identification assumption, we test whether trends
in the outcomes in the period prior to PBF were similar across ODs that eventually obtain PBF and those
that did not. In relation to estimation of the average effect of any PBF and of the pilot programmes, for
which the starting year of treatment is 1999, we look at outcomes in the 1995–1998 period. With respect
to estimation of the second phase IN and the internal contracting programmes, which start from 2004, we
look at outcomes in the 2000–2003 period. From all tests conducted across three outcomes, three samples
and two periods, the null of common trends is rejected at the 10% level in only two cases – antenatal care
and vaccinations in the 1995–1098 period comparing the pilot treatment ODs with all others (see Table
A2 in Supporting Information).14 Effects of the PBF pilot on these two outcomes should therefore be
interpreted with some caution.

The similarity of trends in the period prior to that used for estimation builds confidence in the plau-
sibility of the identifying assumption. Nevertheless, we check the robustness of the estimates to
restricting the controls to observations located in ODs that are most similar to the treated ODs with re-
spect to outcomes prior to the estimation period. To do this, we aggregate the data to the OD level and
estimate propensity scores from a probit model of the treatment group indicator of whether or not a PBF
scheme is implemented in the OD by the end of the estimation period on the OD average of all three
outcomes (antenatal care, delivery in public facility and vaccinations) in each of the pre-estimation period
years (1995–1998 for the pooled and pilot phase models and 2000-2003 for the extension phase model).
We then use Nearest Neighbour matching without replacement to find a control OD for each of the 32
treated ODs that are used to estimate the effect of any PBF over the 1999–2010 period (Ho et al.,
2007), and similarly for the other two periods.15 We also check robustness to weighting the controls ac-
cording to their degree of similarity to the treated using the estimated propensity scores.16

Finally, we check robustness of the estimated effects of the pilot schemes to restricting the control districts to
the four that were used in the randomized experiment (Bhushan et al., 2007).

14This test is implemented by regressing each outcome variable on year dummies, a treatment group dummy and interactions between these.
The null hypothesis that the interactions are jointly insignificant is tested by an F-test. The two rejections of the null obtained do not arise
if the controls are restricted to those used in the randomized pilot experiment.

15Even in the full sample, the overlap in the distribution of propensity scores across the treated and control ODs is reasonably good, and
trimming the controls through matching makes it even better (see Figure A2 in Supporting Information).

16A weight equal to p̂ Zdtð Þ�1�p̂ Zdtð Þ is given to all the control observations located in a particular OD, where p̂ Zdtð Þ is the estimated pro-
pensity score defined on the OD average of each of the three outcomes in each of the pre-estimation years (Zdt) (DiNardo et al., 1996). For
the extension phase (2004–2008), we observe covariates, in addition to outcomes, from the pre-estimation period and so can include these
in the propensity score estimation. Treated observations are given a weight of 1.
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5. RESULTS

5.1. Effect of any form of performance-based financing

In Table III, we present estimates of the average treatment effect on the treated of any form of PBF imple-
mented between 1999 and 2010 on the probability of utilizing each of the three incentivized services. With-
out allowing for heterogeneity (model (1)), the point estimate is positive for all three outcomes, but is only
significant for delivery in a public facility (6.9 pp).17 The remaining panels give estimates from model (2)
and differ in how control observations are selected and weighted. After controlling for covariates in a flex-
ible manner that allows for heterogeneity, the estimated effect of PBF on the probability of a child being
born in a public facility is a significant 7.5 pp increase. This is dramatic compared with the baseline mean
of 4.4%, but the latter is not an appropriate standard against which to assess the magnitude of the effect be-
cause, as is clear in Figure 1, utilization rates had increased markedly before the largest expansion of PBF in
2004–2005. Using the model estimates, the counterfactual average probability of a child being born in a pub-
lic facility between 1999 and 2010 in the treated ODs if there had been no PBF implemented is 30%. This
suggests that contracting raised the rate of delivery in a public facility by about one quarter. Limiting the
control observations to those in ODs that most resemble the treated ODs with respect to pre-estimation pe-
riod outcomes (third panel) or weighting the controls (bottom panel) results in a reduction in the magnitude
of the estimated effect to around 6 pp, but it remains highly significant.

Table III. Estimated effects of any form of PBF, 1999–2010

Delivery in facility
Antenatal Vaccination

Public Any Care

Without interactions (model (1)), all control ODs 0.069* 0.038 0.030 0.023
(0.040) (0.041) (0.032) (0.024)

Sample size 21 325 21 247 15 549 19 519
With interactions (model (2))

All control ODs 0.075** 0.045*
(0.035) 0.036

Sample size 21 325 21 247
Control ODs selected by matching 0.061* 0.030 0.032 0.019

(0.036) 0.036 (0.029) (0.025)
Sample size 18 941 18 875 13 788 17 303

Control ODs weighted by propensity scores 0.059 0.031 0.029 0.010
(0.037) 0.036 (0.028) (0.026)

Sample size 21 325 21 247 15 549 19 519
Mean outcome for treated:

Baseline (1998) 0.044 0.052 0.255 0.356
Counterfactual (1999–2010 if had been no PBF) 0.300 0.371 0.699 0.450

PBF, performance-based financing; OD, Operational Districts.
Least squares estimates from models including birth period and OD fixed effects and covariates. Standard errors in parentheses are adjusted
for clustering at the OD level. Estimated on a sample of births from 1995 to 2010. Covariates are those given in Table II plus indicators of
fee waiver schemes and (for delivery and antenatal care) maternity vouchers. For models with interactions (2), the treatment effects are cal-
culated by averaging partial effects of the PBF indicator and standard errors computed by delta method. For antenatal care and vaccinations,
all interactions with the treatment indicator were found to be insignificant and are omitted. Hence, estimates in the first and second panels
are identical for these outcomes. Bottom row gives the mean prediction from the model (with interactions and all controls) for treated ODs
in the period 1999–2010 with the treatment indicator turned off.
*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively.

17Notwithstanding the caveats regarding use of a nonlinear estimator stated in footnote 7, logit estimates also reveal a significant effect only
on the probability of delivery in public facility. The estimated effect on this outcome is somewhat larger than the ordinary least squares
estimate at 9.5 pp.
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Irrespective of how control ODs are selected and weighted, there is still no significant effect on the rate of
vaccinations or antenatal care.

Heterogeneous effects of any type of PBF on the probability of delivery in a public facility by poverty status
and whether PBF operates alongside a maternity care voucher scheme are presented in Table IV. PBF is estimated
to raise the probability of delivery in a facility by 13.4 pp among the non-poor, while there is no significant effect
on the probability of the poorest women delivering in a public facility. Operation of a maternal voucher scheme
alongside PBF is found to almost quadruple the effect of the latter to a 26 pp increase in the probability of giving
birth in a public facility. This suggests a very strong synergy in the effects of supply-side and demand-side
incentives.

Peformance-based financing is estimated to increase the probability of birth in any facility (public or private)
by 4.5 pp (Table III, panel 2, column 2), which is only 60% of the impact on the probability of birth in a public
facility. Further, the estimated effect on any type of institutional birth is not robust to restricting or weighting
the control ODs. These results suggest that a substantial part of the positive effect on the probability of deliv-
ering in a public facility arises from switching the location of institutional births from private to public pro-
viders. This is consistent with a significant effect being obtained only for women who are not among the
poorest, who could better afford to give birth in a private clinic. There is also no significant impact on the prob-
ability of delivery to be attended by a skilled birth attendant (results not presented). This suggests that the
women who are persuaded to deliver in a public health centre are not those who would otherwise have given
birth at home under the supervision of, at most, a traditional birth attendant.

5.2. Heterogeneous effects by type of performance-based financing

The estimated effects of the pilot PBF schemes introduced in 1999 are presented in Table V. The estimates ob-
tained using all control ODs weighted equally indicate that both schemes had a significant and substantial pos-
itive impact on the probability of delivery in a public facility (top panel). The effect of the Pilot-OUT
arrangement was substantially and significantly (p-value = 0.077) greater than the Pilot-IN scheme. No matter
what controls are used and how they are weighted, the Pilot-OUT scheme is estimated to have had a significant
positive impact on the rate of delivery in public facilities. The magnitude of the estimated effect is substantially
reduced when only the control ODs from the randomized experiment are used.18 But even then, the effect is large

Table IV. Heterogeneous effects of any PBF on delivery in a public facility 1999–2010

Wealth index With maternity voucher scheme

Poor Non-poor Yes No

0.024 0.134*** 0.260*** 0.070**
(0.050) (0.028) (0.070) (0.036)

Homogeneity test
p-value 0.012 0.011
Sample size 11 421 9904 962 20 363

PBF, performance-based financing; OD, Operational Districts.
Derived from least squares estimates of model (2). Estimates obtained by averaging the partial effect of treatment (PBF) indicator over ob-
servations within the respective sub-group. Standard errors in parentheses are obtained by delta method with adjustment for clustering on
the OD level. Homogeneity test is a t-test of the null that the coefficient on the interaction between the treatment and group indicators is
zero. Poor are those in bottom two quintiles of household wealth score within cross-section.
*, ** and *** indicate significance at the 10, 5, and 1% level, respectively. Other details as in notes in Table III.

18Comparison of the treated ODs with the controls from the randomized experiment does not necessarily give the estimate that is least likely
to be subject to bias. In addition to the chance that differences exist across a relatively small number of randomly selected treatment and
control ODs, differences could also arise from the fact that three of randomly selected treatment ODs were not awarded contracts for PBF.
Comparison of the ODs that actually experienced PBF with those from all over the country and, in particular, those selected to resemble
the treated ODs most with respect to pre-treatment outcomes could provide a less biased estimate. Note that none of the control ODs from
the randomized experiment are selected by matching to be those most similar to the treated ODs.
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relative to the mean in the pre-treatment period and to the counterfactual. The estimated effect of the other pilot
scheme, which did not allow the contracted NGO to hire and fire staff and received less generous per capita
funding, falls in magnitude and is insignificant when the control ODs are limited either to those from the ran-
domized experiment or to those matched on pre-treatment outcomes. The loss of significance is partly due to
the very large reduction in sample size when these restrictions are made, although the point estimate is also re-
duced. The estimated effect is robust in magnitude and significance to using the full set of controls and weighting
them by the propensity score.

The effects of both pilot schemes on the probability of an institutional delivery in any facility are very sim-
ilar to those on delivery in a public facility (see Table A3 in Supporting Information). This indicates that in this
early period, PBF encouraged a movement from home birth to delivery in a public facility with little or no
crowd-out of the utilization of private clinics.

Comparison of the two pilot schemes with respect to the impacts on antenatal care differs markedly from
that regarding the effects on institutional delivery. Only the Pilot-IN has a significant positive impact on the rate
of utilization of antenatal care. Significance is maintained with all selection and weighting of the controls, ex-
cept when they are chosen by matching. It is not obvious why only the less powered of the two schemes in
terms of the ability of the contractor to act on incentives appears to have had an impact on the uptake of ante-
natal care. Bhushan et al. (2007) also found the Pilot-INmodel to have greater impact on antenatal care. Neither
scheme had an impact on the rate of vaccinations.

The estimated effects of the schemes introduced in the second phase of PBF between 2004 and 2006 are
presented in Table VI. Internal contracting is estimated to have had a positive impact on the probability of de-
livery in a public facility that is almost 50% of the counterfactual prevalence, irrespective of the precise method
of estimation. The impact on public facility deliveries of the IN scheme is estimated to be considerably and sig-
nificantly smaller. According to the baseline estimate obtained from including covariates and using all control
ODs (second panel), it is only 20% of the effect of internal contracting. This could well be because of the fact
that internal contracting offered a large payment per delivery in a health centre, while the IN model only

Table V. Estimated effects of pilot PBF schemes 1999–2003

Delivery in public
facility Antenatal care Vaccination

IN OUT IN OUT IN OUT

All controls 0.093*** 0.164*** 0.288*** 0.135 0.054 �0.024
(0.033) (0.023) (0.096) (0.126) (0.044) (0.038)

Sample
size

10 634 7174 9527

Control ODs from randomized
experiment

0.051 0.114* 0.189** �0.036 �0.087 �0.092
(0.081) (0.060) (0.065) (0.131) (0.069) (0.074)

Sample
size

820 569 738

Control ODs selected by matching 0.066 0.161** 0.128 �0.034 0.028 �0.041
(0.049) (0.060) (0.084) (0.126) (0.076) (0.067)

Sample
size

967 670 860

Control ODs weighted by propensity
scores

0.095*** 0.179*** 0.207** 0.117 0.063 �0.047
(0.026) (0.028) (0.093) (0.143) (0.045) (0.042)

Sample
size

10634 7174 9527

Mean outcome for treated:
Baseline (1997–1998) 0.059 0.06 0.264 0.265 0.363 0.364
Counterfactual (1999–2003 if had been no PBF) 0.064 0.036 0.358 0.504 0.483 0.618

PBF, performance-based financing; OD, Operational Districts.
Least squares estimates of model (1) on a sample of births from 1995 to 2003. Covariates are those given in Table II. Bold indicates that
effects of Pilot-IN and Pilot-OUT are significantly different at the 10% level. Other details as in Table III.
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specified an OD target for institutional deliveries and gave the OD discretion in specifying any incentive pay-
ment at the facility level. This scheme had no net impact on the probability of an institutional birth (see Table
A3 in Supporting Information), while the estimated effect of internal contracting on delivery in any facility is
three-quarters of that on delivery in a public facility indicating only partial crowding-out of private clinics.

As with the pilot, the relative effects of the two schemes on antenatal care are quite different from those on
institutional delivery. Only the IN programme has a robust and highly significant estimated positive effect on
the probability of a woman having at least two antenatal care visits, which is around one-fifth of the baseline
rate. The absence of any effect of internal contracting may be because, unlike for institutional delivery, provi-
sion of ANC was not incentivized through a per case payment but only through a bonus paid conditional on
reaching a target rate. Neither scheme has a significant, robust estimated effect on the vaccination rate.19

Contrary to the findings of Matsuoka et al. (2014) from a before-after comparison in one OD based on ad-
ministrative data that are potentially contaminated by over-reporting in response to the financial incentives
(Lim et al., 2008), the GAVI-HSS scheme is estimated to have no significant effect on either of the two incen-
tivized services observable in the data.20 In part, this may be because of relatively high baseline rates of

Table VI. Estimated effects of extension phase PBF schemes 2004–2008

Delivery in public facility Antenatal care Vaccination

IN
Internal

contracting IN
Internal

contracting IN
Internal

contracting

Without interactions (model (1)),
all control ODs

0.009 0.132** 0.098*** -0.024 0.038* �0.028
(0.019) (0.031) (0.036) (0.043) (0.028) (0.093)

Sample
size

10 742 7722 9926

With significant interactions
(model (2))
All control ODs 0.028** 0.140***

(0.017) (0.033)
Sample
size

10 742

Control ODs selected by
matching

0.018 0.126*** 0.105*** �0.022 0.025 �0.041
(0.018) (0.033) (0.038) (0.044) (0.033) (0.096)

Sample
size

8373 5952 7721

Control ODs weighted by
propensity scores

0.026** 0.137*** 0.089*** -0.027 0.028 �0.035
(0.017) (0.033) (0.038) (0.049) (0.037) (0.098)

Sample
size

10742 7722 9926

Mean outcome for treated:
Baseline (2002–2003) 0.123 0.132 0.538 0.573 0.596 0.638
Counterfactual (2004–2008 if had been no
PBF)

0.201 0.292 0.460 0.895 0.331 0.633

PBF, performance-based financing; OD, Operational Districts.
Least squares estimates obtained from sample of births from 2000 to 2008. For antenatal care and vaccinations, all interactions with the
treatment indicator were found to be insignificant and are omitted. Hence, estimates in the first and second panels are identical for these
outcomes. Global Alliance for Vaccines and Immunization Health System Strengthening not evaluated because there is little exposure to
it by 2008. Bold indicates that effects of IN and Internal contracting schemes are significantly different at the 10% level. Other details
as in notes in Table III.

19Heterogeneity of the effects of the two schemes operating in the second phase on the rate of public facility deliveries is not presented
because they are similar to those given in Table IV for the effect of any PBF. Differences are that there is a significant effect of internal
contracting even among poor women and the estimated effect of this scheme is larger, but not significantly so, in rural areas.

20Results are available on request. To estimate the effect of the GAVI-HSS scheme introduced between 2007 and 2009 on vaccinations and
antenatal care, we restrict the sample to children born in the 2005–2010 period using data only from the 2010 survey. We drop ODs that
had previous exposure to any kind of PBF and two ODs in which Special Operating Agencies came into operation in this period.
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utilization. Even before the scheme was implemented, 80% of mothers in the treatment areas made at least two
antenatal care visits, and two-thirds of children were fully vaccinated. Further increases from these levels may
be difficult to realize, particularly for a scheme with only modest per capita funding.

5.3. Effects of PBF on neonatal mortality

The ultimate aim of PBF is to improve health outcomes. Institutional delivery is highly incentivized because it
is considered instrumental to improving maternal and infant health (Bhutta et al., 2014). Given that part of the
positive effect we find on delivery in public facilities appears to be due to a switch from private clinics, any
health impact may be muted. We investigate this by estimating the effect of PBF on neonatal mortality – death
within a month of birth.21 To increase sample size and so power, we identify mortality for all births the mother
reports over the 10 years preceding the survey interview. Even with this extended recall period, there are too
few observations to make a reliable estimate of the mortality rate in the three ODs in which the Pilot pro-
gramme operated from 1999 to 2003. We do not attempt to estimate the impact of either the Pilot-IN or
Pilot-OUT schemes on neonatal mortality. The estimated effects of any PBF over the 1999–2008 period and
of the two schemes that operated in the extension period are presented in Table VII. In all cases, there is a rea-
sonably precisely estimated zero effect. Even the internal contracting programme, which we estimate raised the
probability of an institutional delivery in any facility by 10 pp (Table A3 in Supporting Information), appears to
have had no impact on neonatal mortality.

6. CONCLUSION

Much faith is being placed in the potential of PBF to increase the quantity and quality of medical care delivered
by poorly resourced health systems. This study provides evidence that suggests that this hope is only partially
justified. PBF schemes implemented over a decade in Cambodia are estimated to have raised the proportion of
babies born in a public clinic by around one-quarter, on average. However, there is no consistent, significant
effect on two other incentivized services – antenatal care and child vaccination. The absence of an effect on
antenatal care is consistent with findings from Rwanda (Basinga et al., 2011; Gertler and Vermeersch, 2012)
and Burundi (Bonfrer, Van de Poel et al., 2014) and is likely to be due to the marginal cost of finding and con-
vincing pregnant women to come for regular check-ups that is high compared with the small monetary incen-
tive that may only be a bonus tied to a provision target. The financial incentives for institutional delivery is

Table VII. Estimated effects of PBF on neonatal mortality

Any PBF (1999–2010)
Extension phase (2003–2008)

IN Internal contracting

�0.003 0.0026 0.0023
(0.007) (0.0049) (0.0080)

Sample size 45 489 18 477
Number of births in districts with PBF 4524 1217 751
Mean neonatal mortality for treated
Baseline 0.044 0.040 0.043
Counterfactual 0.043 0.036 0.015

PBF, performance-based financing.
Neonatal mortality is number of deaths within a month of birth per 100 births. Least squares estimates of the effect on the probability of
death within a month of birth. Models estimated using all control Operational Districts. Specification is model (1), that is, with full set
of covariates but, given limited sample size, without allowing interactions between PBF and any covariate.

21We do not attempt to identify impact of PBF on child health outcomes measured at the time of survey because these are less likely to be a
direct consequence of the care around pregnancy/birth that was incentivized by the PBF programmes.
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higher – particularly when implemented as a per case payment – and it is less costly for providers to encourage
women who have already come into contact with the facility to give birth in it (Gertler and Vermeersch, 2012).
The absence of an effect on the vaccination rate may be due to the intensive efforts made by the Extended Pro-
gramme on Immunization to raise nationwide coverage through twice yearly outreach activities and campaigns
that left less room for PBF to have a marginal impact.

There is no significant effect on the rate at which the poorest women give birth in a public facility. This sug-
gests that the effectiveness of PBF is muted when there is a lack of effective demand for the services that pro-
viders are incentivized to deliver. Further support for this conclusion is given by the finding that the effect on
the rate of delivery in public clinics is almost quadrupled when PBF is accompanied by the distribution of
vouchers to cover user fees. Attention needs to be paid to achieving an appropriate balance between supply-side
incentives and demand-side coverage.

Over the full period considered, the effect of any form of PBF on institutional births was only half of that
on the rate of delivery in public facilities, and there was no effect on skilled birth attendance. This suggests
that PBF caused a shift from delivery in private clinics and under the supervision of trained midwives at
home to delivery in public health centres. The health effects of such a shift are not obvious, and indeed
we find no significant effect on neonatal mortality. This holds even when we restrict attention to one form
of PBF (internal contracting) that did succeed in raising the rate of institutional births by 10%. Chari and
Okeke (2014), who estimate that PBF raised institutional deliveries by a similar magnitude in Rwanda, also
find no impact on neonatal mortality. This is consistent with growing scepticism (Das, 2014), backed by ev-
idence (Mazumdar et al., 2011), about the potential for incentivized institutional delivery to improve neona-
tal health outcomes when the quality of care is seriously deficient because of a lack of equipment and trained
personnel. In that context, incentivizing individuals to receive services or providers to deliver them may do
little to improve health.

Evidence on the effectiveness of PBF is also lacking in respect of the design of contractual arrangements and
the structure of incentives. The Cambodian experience suggests that halfway houses are best avoided. The pilot
phase revealed that if the management of a health district is to be contracted to an agency, such as an NGO, then
the contractor should not be constrained to operate within public sector employment and procurement rules.
However, granting a contractor full autonomy to manage public health facilities and manpower is likely to
be politically infeasible in many contexts, as it proved to be in Cambodia. The experience of the extension
phase of PBF in that country provides some support for the hypothesis that public sector management operating
through internal contracting is more effective than a partially autonomous external management agency.

There are limitations to this study. First, and most important, PBF was not randomly allocated across dis-
tricts. Our estimates can only be interpreted as causal under the assumption that, conditional upon covariates,
districts which did not receive PBF in a particular period provide a good counterfactual of what would have
happened to those exposed to PBF in its absence. This assumption cannot formally be tested, but the similarity
in pre-treatment outcome trends and the robustness of results to the selection and weighting of controls gives
confidence that results are not merely driven by selection bias. Second, the introduction of PBF schemes in
Cambodia, as in most other contexts, was accompanied by an increase in budgets. The estimated effects cannot
be attributed not only to the change in incentives, but are also driven by the increase in resources. Given the
administrative and operational costs that come with PBF, establishing its cost-effectiveness relative to the more
traditional input based financing is a priority for future prospective studies. Third, the retrospective nature of the
study increases the potential for measurement error. The absence of significant estimated effects on two of the
three incentivized services examined may be partly attributable to the difficulty of linking the timing of vacci-
nations to the starting date of each PBF scheme and to errors in retrospective reporting of antenatal care, which
is likely to be substantially greater than for recall of the location of birth.

Notwithstanding these limitations, this paper suggests that PBF can raise utilization of at least some health
services. However, with heavy reliance on user fees, which is the case in most PBF schemes now being imple-
mented in sub-Saharan Africa, there is a risk that the poorest are left behind when average rates of utilization
are raised. Combining PBF with demand-side mechanisms that waive the cost of user fees could mitigate this
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risk. This study also suggests that research needs to move beyond the question of whether PBF is effective in
raising utilization to the more pertinent one of how exactly to make finance contingent on performance in order
to best improve the medical care delivered in low-resource settings and achieve gains in health outcomes.
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