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a b s t r a c t

Africa's progress towards the health related Millennium Development Goals remains limited. This can be
partly explained by inadequate performance of health care providers. It is therefore critical to incentivize
this performance. Payment methods that reward performance related to quantity and quality, called
performance based financing (PBF), have recently been introduced in over 30 African countries. While
PBF meets considerable enthusiasm from governments and donors, the evidence on its effects is still
limited. In this study we aim to estimate the effects of PBF on the utilization and quality of maternal and
child care in Burundi. We use the 2010 Burundi Demographic and Health Survey (August 2010eJanuary
2011, n ¼ 4916 women) and exploit the staggered rollout of PBF between 2006 and 2010, to implement a
difference-in-differences approach. The quality of care provided during antenatal care (ANC) visits
improved significantly, especially among the better off, although timeliness and number of ANC visits did
not change. The probability of an institutional delivery increased significantly with 4 percentage points
among the better off but no effects were found among the poor. PBF does significantly increase this
probability (with 5 percentage points) for women where PBF was in place from the start of their preg-
nancy, suggesting that women are encouraged during ANC visits to deliver in the facility. PBF also led to a
significant increase of 4 percentage points in the probability of a child being fully vaccinated, with effects
more pronounced among the poor. PBF improved the utilization and quality of most maternal and child
care, mainly among the better off, but did not improve targeting of unmet needs for ANC. Especially types
of care which require a behavioral change of health care workers when the patient is already in the clinic
show improvements. Improvements are smaller for services which require effort from the provider to
change patients' utilization choices.

© 2014 Elsevier Ltd. All rights reserved.
1. Introduction

Africa's progress towards the health related Millennium Devel-
opment Goals (MDGs) remains limited. The goal of reducing child
mortality from 178 to 59 deaths per 1000 live births by 2015 is
unlikely to bemet given the current rate of 109 deaths per 1000 live
births (United Nations, 2013). One of the reasons for this stagnation
in health improvements is the inadequate performance of health
care providers in low income countries (LICs) (Miller and Babiarz,
2013; Rowe et al., 2005). A study across a set of LICs found,
through unannounced visits, a staggering 35 percent of absen-
teeism among health care providers. Since many of the providers
actually present in the facility were not working, this percentage
may still paint a too favorable picture (Chaudhury et al., 2006). Even
if providers are delivering health care services, these are often of
insufficient quality e referred to as the know-do gap (Leonard and
Masatu, 2010; Peabody et al., 2006). Das and Gertler (2007), for
example, compared doctor knowledge in Tanzania through a clin-
ical vignettes study to their performance in actual daily practice.
Results showed that doctors completed only 24 percent of the el-
ements they knew how to do (as apparent from a vignettes study)
when presented with a patient with malaria and 38 percent for a
child with diarrhea (Das and Gertler, 2007). A similar result was
found for Rwanda where providers knew on average 63 percent of
appropriate procedures but delivered only 45 percent (Gertler and
Vermeersch, 2012).

Given these examples of inadequate performance, it is critical to
incentivize health care providers to behave in line with the best
interest of their patients. A large number of African governments is
currently piloting payment methods that reward performance in
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the health care sector; Burundi and Rwanda have been the first
countries to implement these methods nationwide (The World
Bank Health Results Innovation Trust Fund, 2013). Through these
performance based financing (PBF) schemes, health care facilities
are paid retrospectively based on the quantity and quality of ser-
vices provided. This is different from traditional health care
financing mechanisms where budget flows are linked to for
example number of beds or estimated drug needs. The PBF schemes
typically affect health care provision in two ways: first, through
incentives for providers to expend more effort in specific activities
and second, through an increase in the amount of financial re-
sources (Gertler and Vermeersch, 2012).

Over the last decade PBF has gained popularity among practi-
tioners and governments (Magrath and Nichter, 2012; Meessen
et al., 2011; Meessen et al., 2006; Soeters and Vroeg, 2011). More
than 30 Sub Saharan African (SSA) countries are now in the process
of introducing payment methods that reward performance or have
already done so (Fritsche et al., 2014; Meessen, 2013). This enthu-
siasm is likely to be sparked further by the World Bank's recent
pledge of 700 million dollar to be spent on women and children's
health through performance based financing by 2015 (Kim, 2013).
While the World Bank has initiated several PBF pilots across Africa
with associated impact evaluations, the current knowledge base
about the effects of PBF in LMIC is still quite limited (Eldridge and
Palmer, 2009; Ireland et al., 2011; Kalk et al., 2010). A recent
study by Miller and Babiarz confirmed that no formal evaluations
are available for eighteen African countries where PBF has been
piloted, including Burundi (Miller and Babiarz, 2013). A systematic
review by Witter et al. (2012) on pay for performance in low and
middle income countries, identified only one study (Peabody et al.,
2011) e on the effects of bonuses for doctors in the Philippines e

meeting high quality impact evaluation standards, with low risk of
any bias. It found PBF to improve children's general self-assessed
health and to reduce wasting but showed no effect on patient
volumes. However, in this experiment similar effects were
observed in another intervention group for which health insurance
reimbursements to the hospitals were increased, suggesting that
the effect mainly derived from increased resources. Though not
considered low risk of bias by Witter et al., rigorous evidence has
also been generated on the effects of PBF in Rwanda. Basinga et al.
(2011) and Gertler & Vermeersch (2012) use a difference-in-
differences analysis to show that PBF increased the use and qual-
ity of maternal and child services, and child nutritional outcomes.
Sherry et al. (2013) use the same experimental design, but a
different dataset and find a significant increase in the proportion of
women delivering in facilities but no impact of PBF on antenatal
care utilization, child vaccinations and contraceptive use.

More recently Bonfrer et al. (2014) have examined the effects of
a pilot PBF program in Burundi with implementation support from
the Dutch Non-Governmental Organization (NGO) Cordaid in 9 out
of 17 provinces (Bubanza, Bururi, Cankuzo, Gitega, Karuzi,
Makamba, Muramvya, Rutana and Ruyigi). Using three waves of
data, they study the effects of PBF on antenatal care, institutional
deliveries, vaccinations, modern family planning, reported patient
satisfaction and a quality score based on a checklist for health care
facilities. They find positive effects of PBF on institutional deliveries,
antenatal care utilization, modern family planning and the quality
score, though this latter finding is not reflected in an increased
reported patient satisfaction. The present study builds on this
earlier work and extends the analysis in several respects. First, and
perhaps most importantly, we evaluate the nationwide effects of
PBF, i.e. including provinces where NGOs other than Cordaid pro-
vided technical support to the Ministry of Health (MoH) for
implementation. Furthermore, the use of the Burundi Demographic
and Health Survey (BDHS) offers important advantages over the
data collected by Cordaid. Not only is the sample size about 9 times
larger (7742 births), the BDHS also provides a broader range of
outcome measures related to (the timing of) vaccinations and the
content of ANC provided. In addition to the number of ANC visits, it
registers whether the mother's blood pressure was taken, whether
she received an anti-tetanus vaccination and whether the first visit
was in the first trimester of pregnancy. Finally, it is important to
note that the BDHS datawere collected independently from the PBF
program, while the earlier study used data collected by the
implementing agency Cordaid, which might potentially have
affected reporting and induced bias. Independent data collection is
especially important in a context of PBF, where random visits and
interviews are conducted to verify quantity and quality of care
which are used as parameters to determine payments to facilities.

Given the limited evidence on the effectiveness of PBF in SSA
and the considerable expansion of this financing mechanism across
the continent, there is an urgent need for evidence on impact. This
study contributes evidence on the effects of PBF in Burundi, a
country where PBF has gradually become a nationwide policy in the
period from 2006 to 2010. Burundi is a post-conflict country,
among the lowest income countries in the world with a GDP of
barely 251 current US$ per capita (World Bank, 2012) and located in
central Africa. The case of Burundi is especially interesting as health
systems in post-conflict states are often forced to innovate which
can generate useful lessons for other settings (Witter, 2012). The
health status of the population is poor as reflected in an infant
mortality rate of 67 per 1000 live births compared to 35 per 1000
worldwide (World Bank, 2012).

The primary aim of the PBF scheme in Burundi was to improve
maternal and child health (Busogoro and Beith, 2010). We therefore
study its effects on the quantity of child and maternal care use and
its quality based on the reported services provided during antenatal
care (ANC) visits. We use the BDHS and exploit the staggered
rollout of PBF across provinces between 2006 and 2010, to imple-
ment a difference-in-differences approach.

In the following sections we first discuss the details of the PBF
scheme introduced in Burundi, followed by a description of the data
and the statistical analyses. Then we discuss the common tend
assumption, followed by the estimated effects. These effects are
discussed and we end with some concluding remarks.

2. Performance based financing in Burundi

Starting from the end of 2006, PBF was implemented in almost
700 health care facilities in Burundi (TheWorld Bank Health Results
Innovation Trust Fund, 2013). Based on quantity and quality of
services provided, facilities receive performance related funding
(Bertone and Meessen, 2012) which on average makes up 40
percent of the total facility budget (The World Bank Health Results
Innovation Trust Fund, 2013). Quantity is measured using various
output indicators including ANC, vaccinations, family planning, and
HIV care (Minist�ere de la sant�e publique Republique du Burundi,
2010). Different levels of PBF payments are associated with these
output indicators as shown in Table 1.

Health care facilities report monthly to the MoH about the
quantity of incentivized services delivered. A provincial committee
verifies and validates the reported quantities through unan-
nounced visits to facilities. On top of the quantity based payments,
facilities receive a quality bonus ranging from 0 to 25 percent. Local
regulatory authorities assess the quality every three months on a
randomly chosen day using a standardized checklist (Appendix 1)
procedure for availability of medical supplies, equipment, admin-
istrative procedures, prescription behavior, lab services and hy-
giene (Busogoro and Beith, 2010; Kamana, 2012; Soeters, 2013; The
World Bank, 2010). Based on information about quantity and



Table 1
Average payments for output indicators.

Health care service j Average payment Pj in US
dollar

Children 6e59 months receiving Vit A 0.05
Outpatient consultancy e new case 0.25
Antenatal care: new and standard visits 0.40
Diagnosis and treatment of STD 0.50
In patient bed day 0.50
Pregnant woman fully immunized 0.50
Small surgery intervention 0.50
Latrine newly constructed 0.70
Child treated after birth HIV mother 1.00
Family planning: referral of tubal ligation and

vasectomy
1.00

HIV mother treated 1.00
Patient referred to hospital and feedback obtained 1.00
Pregnant woman counseled and tested for HIV 1.00
Person voluntary counseled and tested for HIV 1.00
Bed net distributed 1.50
Child under 1 completely immunized 1.50
HIV case diagnosed and referred 1.50
Family planning: new and re-attendants, oral &

injectable
2.00

HIV mother referred to hospital 2.00
Institutional delivery by qualified staff 2.00
Family planning: implant or IUD 5.00
Patient diagnosed with TB (3 sputum checks) 10.00
TB patient correctly treated during 6 months 20.00

Source: Minist�ere de la sant�e publique (2011)
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quality, the formula used to calculate the total subsidy to facility i in
period t is

PBF subsidyit ¼
0
@XJ

j¼1

PjNijt

1
A$Qit with 1 � Qit � 1:25 (1)

where Pj is the subsidy received by the health care facility per
health care service j. Nijt is the number of services j delivered in
facility i over period t. Qit is the quality bonus which health care
facility i receives in period t, ranging from 0 to 25 percent,
depending on the score obtained from the checklist (Bonfrer et al.,
2014). Health care facilities have some autonomy to decide on the
allocation of PBF revenues across two broad categories: up to 50
percent of payments can be used for staff remuneration and the
remaining share must be invested in service quality improvements
(Busogoro and Beith, 2010).

Table 2 details the rollout dates of the program: PBF was first
implemented by the MoH with help from non-governmental
Table 2
Timing of PBF introduction.

Bubanza 1-12-2006
Bujumbura-mairie 1-4-2010
Bujumbura-rural 1-4-2010
Bururi 1-10-2008
Cankuzo 1-12-2006
Cibitoke 1-4-2010
Gitega 1-12-2006
Karuzi 1-10-2008
Kayanza 1-4-2010
Kirundo 1-4-2010
Makamba 1-10-2008
Muramvya 1-4-2010
Muyinga 1-4-2010
Mwaro 1-4-2010
Ngozi 1-12-2009
Rutana 1-10-2008
Ruyigi 1-10-2008

Source: Bonfrer et al., 2014 and Busogoro and Beith, 2010
organizations (NGOs) in three provinces in December 2006 and
over time all other provinces were added (Bonfrer et al., 2014;
Busogoro and Beith, 2010; Minist�ere de la sant�e publique
Republique du Burundi, 2011). The selection of provinces in the
early (pilot) phase of the PBF roll-out was done by the MoH, with
the aim to ensure comparability across intervention and control
provinces. When presenting descriptive statistics, we group the
provinces into early adopters starting December 2006 (Bubanza,
Cankuzo and Gitega), middle adopters starting October 2008
(Bururi, Karuzi, Makamba, Rutana, Ruyigi) and later adopters
starting mostly April 2010 (Ngozi, Bujumbura-rural, Cibitoke,
Kayanza, Kirundo, Muramvya, Muyinga, Mwaro and Bujumbura-
mairie).

Before the introduction of PBF, in May 2006, user fees for de-
liveries and care for under-fives were removed throughout Burundi
in governmental, non-faith based, facilities (Nimpagaritse and
Bertone, 2011). These facilities received payments from the gov-
ernment for the services provided for free. Following the prob-
lematic implementation of this policy (Kamana, 2012;
Nimpagaritse and Bertone, 2011), the MoH decided to make the
reimbursement for these maternal and child care services also
performance based by incorporating it into the PBF scheme in April
2010. Given that this was a nationwide program implemented
before the start of PBF, it does not affect our estimates which are
based on differences in the changes in outcomes over time,
isolating the part of change attributable to PBF.
3. Methods

3.1. Data

We use the Burundi Demographic and Health Survey (BDHS)
data collected in 2010 (August 2010eJanuary 2011, after nationwide
rollout of PBF as shown in Table 2), in which a nationally repre-
sentative sample of 4916 women was asked about maternal and
child care use for all of their pregnancies in the past five years. It
thus provides information on births occurring in the period
2005e2010, during which PBF was rolled out in Burundi, and for
every reported birth we identify whether PBF was being imple-
mented in the mother's province of residence in themonth that the
delivery took place. In the case of antenatal care we identify
whether PBF was in place nine months earlier, at the start of the
pregnancy.

As outcome measures we use all (11) pregnancy and birth
related health care services registered in the BDHS that are incen-
tivized in the PBF scheme. The first four outcomes relate to ANC and
were collected for the most recent birth among women who gave
birth in the last five years. Since virtually all women in the sample
used ANC at least once (99%), we create a variable indicating
whether the mother used ANC from a doctor, nurse or midwife
more than once before she gave birth (>1 ANC). First trimester ANC
visit indicates whether themother used ANC from a doctor, nurse or
midwife at least once before the end of the first trimester of the
pregnancy. Although timeliness of the first visit was not directly
incentivized through PBF, it is an important measure to monitor
quality. Blood pressure (BP) measurement and �1 anti-tetanus
vaccination indicate whether the mother had her BP measured and
whether she received at least one anti-tetanus vaccination in the
prenatal period. Both indicators are internationally recognized as
essential elements of good quality ANC (Lincetto et al., 2007;World
Health Organization, 2006). Anti-tetanus vaccinations in pregnant
women were incentivized through the PBF subsidy ‘pregnant
woman fully immunized’ while there was no specific subsidy for
the BP measurement of pregnant women. Institutional delivery



Table 4
Sample means for all control variables.

Early
adopters

Middle
adopters

Later
adopters

Total

Household size 5.85 6.02 5.90 5.92
Lowest wealth quintile 0.25 0.17 0.19 0.19
Lower wealth quintile 0.23 0.23 0.17 0.20
Higher wealth quintile 0.18 0.20 0.17 0.19
Highest wealth quintile 0.13 0.17 0.31 0.24
Child is mother's firstborn 0.21 0.20 0.21 0.21
Mothers' age at birth <21

years
0.54 0.56 0.52 0.54

Mothers' age at birth >35
years

0.46 0.44 0.48 0.46

Mother no primary
education

0.52 0.54 0.46 0.49

Age of household head in
years

36.39 36.35 36.81 36.61

Male household head 0.87 0.85 0.83 0.84
Safe drinking water 0.62 0.69 0.65 0.65
Household has electricity 0.06 0.04 0.12 0.09
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indicates whether the mother gave birth in a public health care
facility while a doctor, nurse or midwife was present.

Regarding child outcomes, which are collected for all children
born in the last five years, we include indicators of whether chil-
dren were fully vaccinated -as shown on their vaccination cards-by
the age of one year (excluding those younger than one at the time of
survey) (child fully vaccinated at 1 year) andmore specific indicators
for each of the vaccinations received (BCG vaccination at 1 year,
polio vaccination at birth, three additional polio vaccinations at 1
year, three DTP vaccinations at 1 year and measles vaccination at 1
year). Although information about child mortality is also available
in the BDHS, we have insufficient power to detect a plausible effect
(for a ¼ 0.05 and power ¼ 0.80 a sample size of at least 32,358
births would be necessary to detect a neonatal mortality reduction
of 12% as we currently observe across births without and with PBF).
Table 3 shows sample sizes for all outcome measures for children
with and without PBF at birth or from the start of the pregnancy. All
models control for household characteristics (size, socioeconomic
status, age and sex of the household head and access to water and
electricity) and for mother's demographics (age at birth, education,
first pregnancy) as shown in Table 4. Socioeconomic status is
measured by a wealth index, included in the BDHS, and estimated
from principal component analysis on a large set of assets and
dwelling characteristics (Filmer and Pritchett, 2001).

No ethical approval was sought because no primary data
collection took place for this study.
3.2. Statistical analysis

We identify the effects of PBF by comparing changes in the
outcome measures in provinces with PBF (treated) to changes in
provinces without PBF (controls). Subject to the common trend
assumption –which requires that the trend among the controls is a
valid counterfactual of what would have happened to the treated in
the absence of PBF – this difference-in-differences strategy isolates
the part of the change that is causally attributable to the impact of
PBF (Imbens and Wooldridge, 2009). We assess the plausibility of
this assumption in the Results section.

We implement the difference-in-differences approach by esti-
mating the following probit model for each of the k dichotomous
outcome measures ykitp (>1 ANC, first trimester ANC visit, BP mea-
surement, anti-tetanus vaccination, child vaccinations and institu-
tional delivery) for pregnancy/child i at time t in province p as
follows:

yk*itp ¼ ak þ bkPBFtp þ XitpJþ dt þ fp þ εitp (2)
Table 3
Sample sizes and baseline means of outcome measures.

Sample sizes Baseline me

No PBF PBF Total Early adopt

>1 antenatal care 3603 1299a 3603 0.98
First trimester antenatal care 3576 1289a 3576 0.18
Blood pressure measurement 3576 1289a 3576 0.36
�1 Anti-tetanus vaccination 3614 1302a 3614 0.59
Institutional delivery 5253 2489 7742 0.50
Child fully vaccinated at 1 year 4595 1177 5772 0.31
BCG vaccination at 1 year 4595 1177 5772 0.34
Polio vaccination at birth 5253 2489 7742 0.31
Three additional polio vaccinations at 1 year 4595 1177 5772 0.34
Three DTP vaccinations at 1 year 4595 1177 5772 0.34
Measles vaccination at 1 year 4595 1177 5772 0.33

a PBF in place when the mother was pregnant.
where yk*itp is a latent index and the error term (εitp) is drawn from a
normal distribution. Our main interest lies in the effect (bk) of the
PBF indicator (PBFtp) which is switched on if province p had PBF at
time t when the child is born (or when the mother was pregnant).
The model includes 63 birth period indicators (dt) for the month
and year in which the child was born to capture the time trend in
outcomes common to the intervention and control areas, and a full
set of province effects (Фp) to capture time invariant differences
between provinces. We use 9 birth half year indicators instead of
the 63 month-year indicators for >1 ANC because this model had
problems converging with the large number of fixed effects and the
relatively small sample size. Controlling for time varying individual
variables (Xitp) accounts for the differences in observable charac-
teristics between treated and controls, and adds precision. Standard
errors are adjusted for clustering at the province level (Angrist and
Pischke, 2008; Bertrand et al., 2004). We have confirmed robust-
ness of our results to using ordinary least squares regression
models (significance is lost for the effect on two of the specific
vaccination variables, see Appendix 2).

For each outcome measure, the result is presented as the
average partial effect of the PBF indicator among the births (or
pregnancies) which had taken place at a time and in a province
where PBF was implemented, i.e. the average treatment effect on
the treated (ATET). In extended probit models, the effect is allowed
to differ by poverty status by interacting the PBF indicator with a
variable indicating whether the household is in the bottom two
ans

ers Middle adopters Later adopters Joint test of significance, p-value Total

0.94 0.96 0.26 0.96
0.14 0.28 0.00 0.23
0.50 0.59 0.00 0.53
0.60 0.68 0.08 0.64
0.46 0.45 0.26 0.46
0.27 0.29 0.48 0.29
0.32 0.33 0.79 0.33
0.29 0.30 0.83 0.30
0.30 0.32 0.58 0.32
0.31 0.33 0.64 0.32
0.29 0.32 0.61 0.31
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wealth quintiles (poor). All statistical analyses were done in Stata
12.
4. Results

4.1. Summary statistics and the common trend assumption

Table 4 compares subgroup means for all control variables.
While there are some significant differences, this is not necessarily
a problem for the difference-in-differences analysis. The more
important assumption e that the trends in outcomes for treatment
and control groups are parallel in the absence of treatment e

cannot formally be tested. However, to assess its credibility we
compare pre-intervention trends in maternal and child health care
across the three groups of provinces using data from the Multiple
Indicator Cluster Surveys (MICS) collected in Burundi in 2000 and
2005 that provide information on births in 1996e2004, i.e. prior to
the introduction of PBF. The MICS does not collect exactly the same
outcome variables as the BDHS, but it has information on owner-
ship of a child's vaccination card, one BCG vaccination at birth or
closely after that, three or more doses of polio vaccination, three
doses of DTP vaccination and at least one dose of measles vacci-
nation. Fig. 1 displays the trends in these five indicators for mother
and child care and confirms that trends were very similar across the
three groups of provinces in the period prior to the start of the PBF
program. Estimating a probit model with indicators for birth years,
indicators for early, middle and later adopters and the interactions
between these two shows for all outcome variables that
Fig. 1. Pre-intervention trends
interactions are not jointly significant (p-values range from 0.321
forMeasles to 0.698 for DTP), implying that the trends were parallel
before the intervention. We do see that the improvement in
vaccination coverage rates occurred somewhat later for the early
adopters (2002) compared to middle and late adopters (2001).
Overall fluctuations in coverage rates are likely to be driven by
socio-political instability arising from the ethnic conflict between
Hutus and Tutsis from 1993 till 2005. Similar fluctuations were not
only reflected in vaccination rates but they are apparent in the
Burundi economic indicators in general, as reflected in for example
trade levels (see Appendix 3).

Furthermore, in the remaining columns in Table 3 we present
baseline (2005e2006) means for selected outcome variables from
the BDHS for the early, middle and later adopters. For each
outcome, we test for area differences by estimating a simple model
with only three covariates: indicators for the early, middle and later
adopters. The p-values from the joint test of significance (in 7th
column of Table 2) show that there are no significant between-area
differences in terms of baseline levels for antenatal care, anti-
tetanus vaccinations, institutional delivery and child vaccinations.
This suggests that no structural differences were present across the
groups of provinces nominated for the different stages of roll-out.
4.2. Estimated effects

Table 5 presents estimated averagemarginal effects of PBF for all
outcome measures. The estimates suggest that PBF in Burundi did
not affect the probability of a child's mother receiving more than
in mother and child care.



Table 5
Probit model showing average marginal effects of PBF on treated, using interaction effects.

Full model Full model Full model Subset model

Sample size full
model

Alternative treatment
definition

Poor Non-poor Sample size subset
model

>1 antenatal care visit 4902 �0.004 n/a �0.001 �0.007 2471 �0.006
First trimester antenatal care 4865 0.014 n/a 0.025 0.006 2448 0.029
BP measured during pregnancy 4865 0.061* n/a 0.055 0.064** 2448 0.063*
�1 anti-tetanus vaccination 4916 0.100*** n/a 0.106*** 0.107*** 2477 0.114**
Institutional delivery 7742 0.027 0.051* 0.003 0.043** 3961 0.051***
Child fully vaccinated at 1 year 5772 0.044* �0.008 0.066** 0.027 2974 0.064**
BCG vaccination at 1 year 5772 0.037*** 0.003 0.049* 0.027* 2974 0.060***
Polio vaccination at birth 7742 0.069*** 0.011 0.063*** 0.076*** 3961 0.071***
Three additional polio vaccinations at 1
year

5772 0.032** �0.029 0.048* 0.019 2974 0.048***

Three DTP vaccinations at 1 year 5772 0.031** �0.024 0.047* 0.019 2974 0.050***
Measles vaccination at 1 year 5772 0.042** �0.002 0.058* 0.030 2974 0.061**

*p < 0.10; **p < 0.05; ***p < 0.01.
d All models contain control variables as shown in Table 4 and region and time controls.
e The full model with alternative treatment definition estimates the effects of PBF when in place from the start of pregnancy (as opposed to being in place at birth) for the
outcomes related to delivery and vaccinations. For the other outcome variables, relating to antenatal care, the treatment was already defined in this manner, so no alternative
treatment definition is defined (indicated as n/a).
f The subset model is based on data from the subset of provinces used in the earlier study by Bonfrer et al. (2014) with data from the NGO Cordaid: Bubanza, Bururi, Cankuzo,
Gitega, Karuzi, Makamba, Muramvya, Rutana and Ruyigi.
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one ANC visit during pregnancy or that the ANC visit took place
within the first trimester. However, we do find a marginally sig-
nificant (p ¼ 0.065) increase of 6 percentage points (pp) in the
probability that a mother reported to have had her BP measured at
least once during her pregnancy. The likelihood of receiving one or
more anti-tetanus vaccinations (as part of the ANC) also increased
significantly (p < 0.000) and substantially (10 pp). This suggests
that while PBF did not lead to a further increase in the quantity or
timeliness of ANC provided – most likely because the utilization
rate for >1 antenatal care was already so high at baseline (96%) – it
did improve the quality of ANC provided as measured by whether
certain important components were delivered. The positive coef-
ficient of PBF is not significantly different from zero for the prob-
ability of delivering in an institution. We further examined this
finding in a number of ways. The finding was not different between
urban or rural residence of the mother. We also did not find any
effect on deliveries when the outcome measure was relaxed to no
longer require the presence of a doctor, nurse or midwife. Neither
did we find any effect when the outcomemeasurewas expanded to
not only include governmental but also private facilities (detailed
results available upon request). We did, however, find that PBF
significantly raises the probability of a child being fully vaccinated
(4pp; p ¼ 0.060), an effect that was driven by an increase in all
components of the vaccination package (BCG, polio, DTP and
measles). We found no significant effect of PBF on neonatal mor-
tality, likely caused by the lack of power necessary to pick up an
effect of credible size, as mentioned in the Data section.

Columns 5 and 6 in Table 4 allow for heterogeneity of the effects
across poor and non-poor respondents. The effects of vaccinations
are generally stronger for children in poor households, except for
the polio vaccine, which is the only vaccination provided immedi-
ately at birth. For antenatal care, we find little poor versus non-poor
differences in the probability of having a tetanus vaccination, but an
increased probability of BP measurement during pregnancy only
occurs among the non-poor. Institutional deliveries increased
significantly (by 4pp; p ¼ 0.028) among the non-poor, while there
is no effect among the poor.

5. Discussion

In this study we use the nationwide rollout of PBF in Burundi to
estimate its effects on the utilization and quality of maternal and
child care services. We do not find any evidence that PBF affects the
likelihood of the mother receiving more than one ANC visit during
pregnancy, or of an ANC visit to occur in the critical first trimester.
However, we do find a significant rise in the likelihood of BP
measurement and anti-tetanus vaccination as part of the ANC. We
also found the increase in BP measurement during pregnancy to be
fully driven by the (larger) effect among the non-poor. This implies
that PBF improved the quality of care during ANC visits, especially
among the non-poor, but not the targeting of unmet ANC needs.
The fact that institutional deliveries were found to increase
significantly among the non-poor, but not among the poor, fuels
concerns about lower effectiveness of PBF where it is needed most.
Greater effects on institutional deliveries among the better off
could indicate that PBF might not improve equity in outcomes as it
does not overcome demand side barriers. While in principle fees for
delivery care are waived, it is likely that other costs, like trans-
portation, might constrain poor womenmore to deliver in a facility.
This argument seems to hold less for vaccinations, for which de-
mand side constraints may be less binding as its administration is
less urgent, costly and time consuming. PBF was also found to
significantly increase the administration of a full vaccination
package, including all of its components (BCG, polio, DTP and
measles). The vaccinations effects are stronger for children in poor
households, except for the polio vaccine provided at birth. The
latter may relate to the higher rates of institutional deliveries
within the non-poor group, which gives them better access to this
service.

Are these large or small effects and how do they compare to
earlier work on PBF in Burundi? Our findings showa smaller impact
of PBF overall compared to the PBF pilot program which was
evaluated in a subset of 9 out of 17 provinces (Bonfrer et al., 2014).
The main differences in findings are the absence of an effect on
institutional deliveries and on having more than one ANC visit
during pregnancy. In part, this is due to the selection of provinces
for the PBF pilot evaluation: we also find a significant 5pp increase
in the probability of delivering in an institution if we restrict our
analyses to the 9 provinces included in the pilot evaluation, but
even then the effect is considerably smaller than the reported pilot
effect (22pp). Another source of differences in the effect on insti-
tutional deliveries is the timing of the data collection. Our evalua-
tion includes births which took place directly after the introduction
of PBF while the evaluation of the pilot was based on information
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from births which in almost all cases occurred at least 9 months
after the introduction of PBF. To test whether and to which extent
this difference in timing of data collection drives results, we
changed the definition of the PBF indicator to reflect PBF presence
at the start of the pregnancy as opposed to only just before the
delivery (see column 3 in Table 5). We then do find a significant
effect of PBF on institutional deliveries of 5 pp (p ¼ 0.058), which
suggests that PBF needs to be in place at the start of a pregnancy to
have an effect on institutional deliveries. To test whether ANC
utilization is the pathway explaining this finding, we include >1
ANC as an explanatory variable in the probitmodel and find that the
effect of PBF on institutional deliveries (p ¼ 0.182) indeed vanishes
and that ANC as explanatory variable is positive and significant
(17pp; p ¼ 0.000). This strongly suggests that health care providers
encourage women during subsequent ANC visits to deliver in the
facility, as also suggested by Gertler & Vermeersch (2012) for
Rwanda. Overall, however, our estimated effect of PBF on institu-
tional delivery in the nationwide program remains smaller than in
the earlier pilot evaluation.

The effect on the probability of more than one ANC visit during
pregnancy found in the pilot study (10pp) is not reproduced with
the BDHS when restricting the analysis to the subset of provinces,
though Bonfrer et al. (2014) also did not find this in all cases. The
estimated size of the effect on anti-tetanus vaccination for pregnant
women is the same in both studies (11pp) but was not significant in
the pilot study, possibly due to its smaller sample size. Estimated
effects on child vaccinations are difficult to compare, since the pilot
study only collected information on whether the child received at
least one vaccination for each of the diseases (and no information
on its timing). Moreover, the pilot study was based on mothers'
reports of their child's vaccination while the BDHS data are derived
from the child's vaccination card. The reported baseline vaccination
rates in the pilot study were therefore much higher than those
reported in the BDHS (95% versus 46% for BCG vaccination), and this
probably explains why the pilot evaluation did not find an effect
while this study did (3.7pp increase, p ¼ 0.000). The more detailed
BDHS information also reveals substantial effects of PBF on the
probability of children receiving the full course of vaccination.
Finally, our findings on blood pressure measurement and anti-
tetanus vaccination suggest that quality of care has improved
because of PBF. Bonfrer et al. (2014) also reported that pilot prov-
inces included in the first phase of roll-out started off at a lower
baseline and had therefore more room for improvement. They
found effects indeed to be smaller (institutional delivery) or no
longer significant (antenatal care) for births in provinces where PBF
was rolled out in the second phase. This may also partly explain the
differences between the effects of the pilot program and our results
based on all provinces, where a larger share of the sample did not
obtain PBF in the first phase.

Our results can also be compared to the estimates effects of PBF
in neighboring Rwanda, the only other country with nationwide
PBF (see Appendix 4 for details), even though we need to be
cautious in comparing PBF program effects across countries given
the heterogeneity in organizational, social, and institutional envi-
ronments (Miller and Babiarz, 2013). First we therefore highlight
the main differences in health care financing, content of the PBF
scheme itself, and set-up of the impact studies in both countries.

Sherry et al. (2013) use a similar approach as ours with the
Rwanda Demographic and Health Surveys of 2005 and 2007/08.
They find a significant increase in the proportion of women deliv-
ering in facilities (9.8pp) but no impact of PBF on antenatal care
utilization, child vaccinations and contraceptive use. They do find
an impact on non-rewarded services related to antenatal care
specifically urinalysis (5.1 pp) and iron supplementation (9.3 pp).
No significant effect is found on other aspects of antenatal care like
vitamin A supplementation. They also do not find any effect on
health outcomes. Basinga et al. (2011) confirm considerable effects
on institutional deliveries (23pp) and the absence of significant
impacts of PBF in Rwanda o vaccinations and antenatal care.

The set-up of PBF was very similar in Burundi and Rwanda, but
subsidies were slightly lower in Rwanda. One clear difference lies in
the fact that in Rwanda the control provinces received additional
funding, enabling differentiation between the incentive and
resource effect, while this was not the case in Burundi (Basinga
et al., 2011). The financing system for the demand side also
differed between the two countries: Rwanda introduced PBFwithin
a system of community based health insurance while in Burundi
user fees for deliveries and care for under-fives were removed. The
differential relative importance given to certain services is apparent
from the subsidy levels and shows a greater focus on HIV/AIDS care
and institutional deliveries in Rwanda and a focus on family plan-
ning and TB care in Burundi. Generally, subsidies for vaccinations
were higher in Burundi while those for institutional delivery were
higher in Rwanda. We indeed see effects of PBF on vaccinations in
Burundi (4pp increase; p ¼ 0.060), while this is not the case for
Rwanda (Basinga et al., 2011; Gertler and Vermeersch, 2012; Sherry
et al., 2013) and no or smaller effects on institutional delivery in
Burundi compared to Rwanda (9.8 pp increase) (Sherry et al., 2013).
The latter difference might also be explained by the relatively low
subsidy for institutional deliveries in Burundi where it is not among
the highest subsidized services, as it is in Rwanda. Further research
is necessary to provide insights into the effectiveness of PBF in the
context of demand side interventions like community based health
insurance (Robyn et al., 2014) or user fee removal. All in all, it seems
that the differences in the relative importance given to specific
aspects of the PBF design also produced differences in incentivized
outcomes.
6. Conclusion

It seems clear that PBF has had some positive impacts in
Burundi. Especially for types of care which require a behavioral
change of health care workers when the patient is already in the
clinic we see improvements. While the likelihood of measuring a
pregnant woman's BP and giving an anti-tetanus injection during
an ANC visit increased, mothers did not respond by going for more
than one ANC visit or to initiate these visits during the critical first
trimester. This is consistent with the argument of Gertler &
Vermeersch (2012) that it is more difficult for PBF to increase uti-
lization of services that depend on patient choices than services
that are under the provider's control. They also argue that initiation
of care takes more effort than its continuation, suggesting that
policy makers might want to increase the PBF unit payments for
first time antenatal care use. Like Gertler and Vermeersch, we
believe that conditional cash transfers to poor women for the
timely utilization of ANC may be more effective in influencing de-
cisions of care utilization over which patients have direct control.
Provider incentives like PBF seem more appropriate to incentivize
the quality or content of ANC visits which is more controlled by
health care providers. Cost-effectiveness comparisons could shed
light on the relative efficiency of both health care financing options.

Some qualifications are in order. While many of the outcomes
used are accepted measures of clinical performance (e.g. prenatal
care use in first trimester of pregnancy), they are still indicators of
processes, not outcomes. The assumption is that these result in
improved patient or population health outcomes, but this may not
always hold. It would obviously be preferable if performance in-
centives rewarded health improvement directly rather than the use
of health services or other health inputs.
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There are some limitations to the analyses presented in this
paper. First, because of the non-random rollout of PBF, it is possible
that unobservables affect both the placement of the PBF and our
outcomes of interest which creates bias on our impact estimates.
While it is not possible to test for this problem, the common trends
in health care use in the period prior to PBF does give credence to
the parallel trends assumption. Given that this intervention was
implemented at the province level (n ¼ 17), a randomized set-up is
unlikely to guarantee comparability across intervention and control
provinces. Generally, randomization at a lower level is preferable
from a design point of view, but in practice often difficult to achieve.
Second, the implementation of PBF in Burundi, as in many other
contexts, involved a change in provider incentives coupled with a
substantial increase in their budget. It was in this study not possible
to separate these effects, while this would obviously be very valu-
able information for policy makers.

Notwithstanding these limitations, our study is among the first
to show evidence of PBF in an African country affecting the utili-
zation and quality of maternal and child care. It is also the first to
compare results from a PBF pilot to those of a nationwide program.
This is timely given the many PBF pilots set up across SSA and likely
to transit to nationwide programs in the near future. Although the
World Bank has invested considerably in evaluating PBF, not many
of these impact evaluations have yet been finalized. The rapid
growth in the use of performance pay (Miller and Babiarz, 2013)
will provide ample scope for evaluation and evidence generation
on the questionwhether and howPBF can live up to the expectation
of improving access to good quality care in SSA.
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